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Dear Mr. Quay:

The NEI Emergency Action Level Issue Task Force has finalized “Methodology for
Development of Emergency Action Levels," NEI 99-01, Revision 4, January 2003.
This document presents the methodology for development of emergency action
levels (EALs) as an alternative to NRC/FEMA guidelines contained in Appendix 1 of
NUREG-0654/FEMA-REP-1, Rev. 2, "Criteria for Preparation and Evaluation of
Radiological Emergency Response Plans and Preparedness in Support of Nuclear
Power Plants," October 1980 and 10 CFR 50.47 (a)(4). Revision 4 consolidates the
system malfunction initiating conditions and example EALs which address
conditions that may be postulated to occur at nuclear power plants during plant
shutdown conditions (Recognition Category C). Also included are initiating
conditions and example EALs that fully address conditions that may be postulated
to occur at permanently Defueled Stations (Recognition Category D) and
Independent Spent Fuel Storage Installations (Recognition Category E).

Revision 4 was resubmitted to NRC in September of 2002 with request for
endorsement. In November 2002, NEI met with the NRC to discuss questions that
developed from the staff’s review of the September 2002 submittal. Changes to the
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September 2002 submittal were requested by NRC based on this meeting and
additional reviews that were conducted in December 2002. Following incorporation
of requested NRC changes, NEI 99-01 Revision 4 is being resubmitted with the
request for full Regulatory Guide 1.101 endorsement. The only substantive changes
incorporated into the January 2003 submittal are:

e Minor editing as outlined in the November 2002 NEI to NRC meeting handout,
and
* Removal of the September 2002 changes to EAL 1 of HU3 and HA3.

Enclosed for your endorsement in Regulatory Guide 1.101, "Emergency Planning
and Preparedness for Nuclear Power Reactors," is the Final Draft, “Methodology for
Development of Emergency Action Levels," NEI 99-01, Revision 4, January 2003.

The industry appreciates the efforts that you and your staff made to revise the
methodology. If you have any questions please contact Alan Nelson at (202) 739-
8110 or by e-mail (apn@nei.org).

Sincerely,
WM

Lynnette Hendricks

Enclosure

c: Kathy Halvey Gibson
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FOREWORD

Revision 4 to NUMARC/NESP-007 presents the methodology for development of emergency
action levels as an alternative to NRC/FEMA guidelines contained in Appendix 1 of NUREG-
0654/FEMA-REP-1, Rev. 2 "Criteria for Preparation and Evaluation of Radiological Emergency
Response Plans and Preparedness in Support of Nuclear Power Plants,” October 1980 and

10 CFR 50.47 (a)(4). Revision 4 (NEI 99-01) enhances Revision 3 (NEI 97-03) by consolidating
the system malfunction initiating conditions and example emergency action levels which
address conditions that may be postulated to occur at nuclear power plants during plant
shutdown conditions (Recognition Category C). Also included are initiating conditions and
example emergency action levels that fully address conditions that may be postulated to occur
at permanently Defueled Stations (Recognition Category D) and Independent Spent Fuel
Storage Installations (Recognition Category E).

Recognition Category C, D, and E initiating conditions and associated emergency action levels
were written so that they could be implemented by both NUMARC/NESP-007 and NUREG-
0654/FEMA-REP-1 users. As described in Appendix B, the industry anticipates that the NRC
will provide written position so that NUREG-0654/FEMA-REP-1 users may implement
Recognition Category C, D, and E even though they may have chosen to not fully implement
the NUMARC/NESP-007 methodology.

Revision 4 was originally submitted to NRC for review and endorsement in August of 2000.
Endorsement was delayed due to concerns related to Recognition Category D and E.

Revision 4 was resubmitted to NRC in September of 2002 with request for endorsement per
Regulatory Guide 1.101 regardless of Recognition Category D and E. Changes to the
September 2002 submittal of Revision 4 were limited as described below:

» Modifications as agreed upon in the August 8, 2000 letter from NRR to NEI to include:
¢ Rewording of the Table 5-F-1 GE criteria (Comment 5)

o Deletion of IC E-AU1 (Comment 11)
e Basis wording changes to 1IC E-HU-1 and Appendix E (Comment 12 and 13)

e Modifies HU4 to incorporate post September 11 security EAL changes based on the
October 6, 2001 Safeguards Advisory Notice and the NRC’s November 6, 2001
Information Assessment Team Recommended Actions in Response to a Site-specific
Credible Threat at a Nuclear Power Plant. These security EAL changes were endorsed
by letter from NRR to NEI dated February 4, 2002.

e Modifies EAL 1 associated with HU3 and HA3 to more closely describe the IC based on
operating experience.

In November 2002, NEI met with the NRC to discuss questions that developed from NRC's
review of the September 2002 submittal. Changes to the September 2002 submittal were
requested by NRC based on this meeting and additional reviews that were conducted in
December 2002. Following incorporation of requested NRC changes, NEI 99-01 Revision 4 was
resubmitted by NEI to NRC in January of 2003 with the request for full Regulatory Guide 1.101
endorsement. The only substantive changes incorporated into the January 2003 submittal were

» Minor editing as outlined in the November 2002 NEI to NRC meeting handout

» Removal of the September 2002 changes to EAL 1 of HU3 and HA3 described above.
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EXECUTIVE SUMMARY

Nuclear utilities must respond to a formal set of threshold conditions that require plant personnel to
take specific actions with regard to notifying state and local governments and the public when certain
off-normal indicators or events are recognized. Emergency classes are defined in 10 CFR 50.
Levels of response and the conditions leading to those responses are defined in a joint NRC/FEMA
guidelines contained in Appendix 1 of NUREG-0654/ FEMA-REP-1, Rev. 1, "Criteria for Preparation
and Evaluation of Radiological Emergency Response Plans and Preparedness in Support of Nuclear
Power Plants,"” October 1980.

In 1988, A NUMARC/NESP project was initiated to re-evaluate the emergency action levels (EALs) in
the context of utility operating experience. At that time, the nuclear utility industry had over ten years
of experience in adapting the NRC guidelines to specific plant configurations, using them both in
exercises and under actual emergency conditions. As a result, a number of improvements had been
identified as NUREG-0654, Appendix 1 guidelines had been applied in the development of plant
EALs.

The NUMARC/NESP EAL Task Force developed a systematic approach and supporting basis for
EAL development. This methodology developed a set of generic EAL guidelines, together with the
basis for each, such that they could be used and adapted by each utility on a consistent basis. The
review of the industry's experiences with EALs, in conjunction with regulatory considerations, was
applied directly to the development of this generic set of EAL guidelines. The generic guidelines were
intended to clearly define conditions that represent increasing risk to the public and can give
consistent classifications when applied at different sites. The NUMARC/NESP-007 document resulted
from that effort. The draft NUMARC/NESP-007 methodology was reviewed by individuals from the
industry, independent of the task force, was submitted to the entire industry for review, was exercised
in a table top exercise with the NRC, underwent a regulatory analysis by the NRC, was published for
public comment in the Federal Register, and was endorsed by the NRC as an acceptable alternative
to the guidance in NUREG-0654 in Revision'3 to Regulatory Guide 1.101, “Emergency Planning and
Preparedness for Nuclear Power Reactors”. The methodology was presented to the industry in a
workshop conducted in St Louis in September 1992.

Close to the end of the process described above, concerns developed regarding the classification of
events which occur during periods of plant shutdowns and refueling. Industry experience had shown
that plants could be susceptible to a variety of events that could challenge safety during shutdown
operations. While these events had neither posed nor indicated an undue risk to public health and
safety, they did indicate the need to consider emergency action levels applicable during shutdown
modes. Since the issue was still under evaluation, shutdown EALs were not included in Revision 2,
but were deferred to a later revision of NUMARC/NESP-007. A special task force was formed to
address this issue and draft shutdown EALs were prepared in conjunction with efforts of the
NUMARC Shutdown Plant Issues Working Group to coordinate industry activities relating to
shutdown safety.

As utilities implemented the NUMARC/NESP-007 areas of possible improvement were identified. In
addition, the staff of the NRC provided suggestions for improvement based on their review of utility
submittals. A task force was assembled to incorporate the implementation experiences. NEI 97-03,
Revision 3, was the successor to NUMARC/NESP-007 that incorporated these implementation
experiences :

The special task force that was formed to address EALs associated with shutdown plant issues also
was assigned the task of addressing the need for EALs that relate to permanently defueled stations
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and 10 CFR 72.32 (c) independent spent fuel storage installations. NEI 99-01, Revision 4, is the
successor to NEI 97-03 that addresses all of these issues.

The guidance presented here is not intended to be applied to plants as-is. It is intended to give the
user the logic for developing site-specific EALs (i.e., instrument readings, etc.) using site-specific EAL
presentation methods (formats). Basis information is provided to aid station personnel in preparation
of their own site-specific EALs, to provide necessary information for training, and for explanation to
state and local officials. In addition, state and local requirements have not been reflected in the
generic guidance and should be considered on a case-by-case basis with appropriate state and local
emergency response organizations.

It is important that the NE| EALs be treated as an integrated package. Selecting only portions of this
guidance for use in developing site-specific EALs could lead to inconsistent or incomplete EALs
unless explicitly allowed. An example of such an allowance may be found in the NRC’s Branch
Technical Position Paper dated 7/11/94. As discussed in Appendix B, the industry anticipates that
the NRC may endorse similar Branch Technical Position guidance for implementation of Recognition
Category C, D, and E initiating conditions by NUREG-0654/FEMA-REP-1 users who have chosen not
to implement NEI EALs. Note that the Branch Technical Position was subsequently incorporated into
EPPOS 1.

Although the basic concerns with barrier integrity and the major safety problems of nuclear power
plants are similar across plant types, design differences will have a substantial effect on EALs. The
major differences are found between a BWR and a PWR. In these cases, EAL guidelines unique to
BWRs and PWRs must be specified. Even among PWRs, however, there are substantial differences
in design and in types of containment used. : There is enough commonality among plants that many
ICs will be the same or very similar. However, others will have to match plant features and safety
system designs that are unique to the plant type or even to the specific plant. The EAL Task Force
believes that there is sufficient information provided in the basis of the EALs to allow the EALs to be
implemented at plants from all NSSS LWR vendors. However, this generic guidance is not
considered to be applicable to advanced LWR designs or to away from site radioactive material
storage facilities.

The original EAL Task Force identified eight characteristics that were to be incorporated into model
EALs. Experience to date has shown these considerations to be VALID. These were:

(1) Consistency (i.e., the EALs would lead to similar decisions under similar circumstances at
different plants);

(2) Human engineering and user friendliness;

(3) Potential for classification upgrade only when there is an increasing threat to public health
and safety; ‘

(4) Ease of upgrading and downgrading;

(5) Thoroughness in addressing, and disposing of, the issues of completeness and accuracy
raised regarding NUREG-0654, Appendix 1;

(6) Technical completeness and appropriateness for each classification level;

(7) A logical progression in classification for combinations of multiple events;

Revision 01/2003 v



(8) Objective, observable values.

Based on the information gathered and reviewed, the Task Force has developed generic EAL
guidance. Because of the wide variety of presentation methods (formats) used at different utilities,
the Task Force believes that specifying guidance as to what each IC and EAL should address, and
including sufficient basis information for each EAL will best assure uniformity of approach. The
information is presented by Recognition Category:

« A - Abnormal Rad Levels/Radiological Effluent

e C - Cold Shutdown./ Refueling System Malfunction

» D —Permanently Defueled Station Malfunction

* E - Events Related to Independent Spent Fuel Storage Installations (ISFSI)

* F - Fission Product Barrier Degradation

* H - Hazards and Other Conditions Affectihg Plant Safety

* S - System Malfunction

Each of the EAL guides in Recognition Categories A, C, D, E, H, and S is structured in the following
way:

» Recognition Category - As described above.
« Emergency Class - NOUE, Alert, Site Area Emergency or General Emergency.
« Initiating Condition - Symptom- or Event-Based, Generic Identification and Title.

» Operating Mode Applicability - Power dperation, Hot Standby, Hot Shutdown, Cold Shutdown,
Refueling, Defueled, All, or Not Applicable.

» Example Emergency Action Level(s) corresponding to the IC.

» Basis information for plant-specific readings and factors that may relate to changing the generic
IC or EAL to a different emergency class, such as for Loss of All AC Power.

For Recognition Category F, the EAL information is presented in a matrix format. The presentation
method was chosen to clearly show the synergism among the EALs and to support more accurate
dynamic assessments. For category F, the EALs are arranged by safety function, or fission product
barrier. Classifications are based on various combinations of function or barrier challenges.

The EAL Guidance has the primary threshold for NOUE as operation outside the safety envelope for
the plant as defined by plant technical specifications, including LCOs and Action Statement Times. In
addition, certain precursors of more serious events such as loss of offsite AC power and earthquakes
are included in NOUE EALs. This provides a clear demarcation between the lowest emergency class
and "non-emergency” notifications specified by 10 CFR 50.72.
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1.0 METHODOLOGY FOR DEVELOPMENT OF EMERGENCY ACTION
LEVELS
1.1 Background

Nuclear utilities must respond to a formal sét of threshold conditions that require plant personnel to
take specific actions with regard to notifying state and local governments and the public when
certain off-normal indicators or events are recogmzed Emergency classes are defined in 10 CFR
50. Levels of response and the conditions leading to those responses are defined in a joint
NRC/FEMA guideline contained in Appendix 1 of NUREG-0654/ FEMA-REP-1, Rev. 1, "Criteria for
Preparation and Evaluation of Radlologlcal Emergency Response Plans and Preparedness in
Support of Nuclear Power Plants,” October 1980

In 1988, A NUMARC/NESP project was lnmated to re-evaluate the emergency action levels (EALs)
in the context of utlllty operating expenence At that time, the nuclear utility industry had over ten
years of experience in adapting the NRC guidelines to specific plant configurations, using them
both in exercises and under actual emergency conditions. As a result, a number of improvements
had been identified as NUREG-0654, Append|x 1. Guidelines have been applied in the
development of plant EALs.

The NUMARC/NESP EAL Task Force developed a systematic approach and supporting basis for
EAL development. This methodology developed a set of generic EAL guidelines, together with the
basis for each, such that they could be used and adapted by each utility on a consistent basis.
The review of the industry's experiences with EALs, in conjunction with regulatory considerations,
was applied directly to the development of this generic set of EAL guidelines. The generic
guidelines were intended to clearly define ‘conditions that represent increasing risk to the public
and can give consistent classifications when applied at different sites. The NUMARC/NESP-007
document resulted from that effort. The draft NUMARC/NESP-007 methodology was reviewed by
individuals from the industry, independent of the task force, was submitted to the entire industry for
review, was exercised in a table top exercise with the NRC, underwent a regulatory analysis by the
NRC, was published for public comment in the Federal Register, and was endorsed by the NRC as
an acceptable alternative to the guidance in NUREG-0654 in Revision 3 to Regulatory Guide
1.101, “Emergency Planning and Preparedness for Nuclear Power Reactors™. The methodology
was presented to the industry in a workshop conducted in St Louis in September 1992,

As utilities implemented the NUMARC/NESP-007, areas of possible improvement were identified.
In addition, the staff of the NRC provided suggestions for improvement based on their review of
utility submittals. A task force was assembled to incorporate the improvements. NEI-97-03,
Revision 3, was the successor to NUMARC/NESP-007 that incorporated these improvements.

Close to the end of the process of developing Revision 2 described above, concerns developed
regarding the classification of events whichoccur during periods of plant shutdowns and refueling.
Industry experience had shown that plants could be susceptible to a variety of events that could
challenge safety during shutdown operations. While these events had neither posed nor indicated
an undue risk to public health and safety, they did indicate the need to consider emergency action
levels applicable during shutdown modes. ;Since the issue was still under evaluation, shutdown
EALs were not included in Revision 2 or 3 but were deferred. Guidance which addresses cold
shutdown/refueling, permanently defueled, {and independent spent fuel storage EALs have been
included as part of NEI 99-01. NEI 99-01 addresses both NUMARC/NESP-007 and NUREG-0654
users for these important issues.
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2.0 CHANGES INbOI:!PORATED WITH REVISION 4

This section summarizes the more significant changes made to the EAL methodology with Revision
4. This is not intended to be a complete tabulation. Minor editorial changes were made in the
interest of clarity and/or consistent formatting. These changes are not tabulated herein.

2.1 Section 3.0, Development of $asis for Generic Approach

Discussion was added to make recommendations regarding (1) Cold Shutdown/Refueling
IC/EALs, (2) Permanently Defueled Station IC/EALs, and (3) Independent Spent Fuel Storage
Installations (ISFSI) IC/EALs.

2.2 Section 4.0, Human Factors Considerations
No significant changes.
2.3 Section 5.0, Generic EAL Guidance

Discussion was added concerning: (1) Cold Shutdown/Refueling IC/EALs, (2) Permanently
Defueled Station IC/EALs, and (3) ISFSI IC/EALs.

Additional information regarding site-specific implementation was added in response to numerous
questions received during utility implementation efforts.

The definitions section was revised to incorporate new terms that relate to Cold
Shutdown/Refueling, Permanently Defueled Station, and ISFSI issues. These words and phrases
are defined terms having specific meanings as they relate to the EALs. These terms appear in
capital letters in the IC/EALSs, and bases

Some of the Revision 3 Recognition Categjory S IC/EALs that addressed shutdown events have
been incorporated into the new Recognition Category C. The EALs affected include SU1, SU4,
SUS5, SUB, SU7, SU8, SA1, SA3, and SS5. | EALs SU7, SA1, SA3, and SS5 have been deleted. In
order to preserve consistency with Revision 3, the IC designations, e.g., AU1, SS1, etc., have not
been revised. Because of this, there are gaps in the IC designation sequences. The initiating
condition matrices for each recognition :category were re-arranged slightly to align event
progressions where possible. While the individual ICs are presented in sequence by IC designator,
the IC entries in the initiating condition matrices may not be in sequence.

2.4 Section 5.0, Recognition Category A

No change in the philosophy of classifying abnormal radiological effluent events was incorporated
in Revision 4. Users should note that all Recognition Category A IC/EALs are applicable for all
operating modes including the cold shutdown and refueling modes. The Category A IC/EALs are
not applicable for Permanently Defueled stations nor are they applicable for potential releases
associated with ISFSIs. Separate Radiological effluent IC/EALs have been included in Section D
and E to address potential effluent releases or radiological concerns. Initiating Conditions D-AU1,
D-AU2, D-AA1, and D-AA2 were added tof Recognition Category D. Initiating Condition E-AU1
was added to Recognition Category E. '
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2.5 Section 5.0, Recognition Category C

Recognition Category C is a new category of IC/EALs which completely replaces Recognition
Category S when in Cold Shutdown and Refueling modes. As discussed previously, some of the
Revision 3 Recognition Category S IC/EALs that addressed shutdown events have been
incorporated into the Recognition Category | C. The following Category S IC/EALs were included in
Category C: SU1 (CU3), SU4 (CU5), SU5 (CU1) SUB (CU6), SU7 (CU7), SU8 (CU8), SA1 (CA3),
SA3 (CA4), and SS5. (CS1 and CS2). In order to adequately address shutdown loss of inventory
and loss of decay heat removal capability levents the following new IC/EALs were added: CU2
(Unplanned Loss of inventory — Refueling), CU4 (Unplanned Loss of Decay Heat Removal
Capability - Cold Shutdown and Refueling), CA1 (Loss of RCS Inventory — Cold Shutdown), CA2
(Loss of RPV Inventory — Refueling), and CG1 (Loss of RPV Inventory Affecting Fuel Integrity with
Containment Challenged — Cold Shutdown and Refueling).

Appendix C was added to provide a commc}n location for describing the basis for the Recognition
Category C IC/EALs. ‘

2.6 Section 5.0, Recognition Category D

Recognition Category D is a new category that provides IC/EALs for Permanently Defueled
stations. Category D was written to provide a stand alone set of IC/EALs for Permanently
Defueled Stations. IC/EALs from Recognition Category A, C, F, S, and H were reviewed for
applicability and where applicable have been included to address all Permanently Defueled station
events.

Appendix D was added to provide a common location for describing the basis for the Recognition
Category D IC/EALs.

2.7 Section 5.0, Recognition Category E

Recognition Category E is a new category that provides IC/EALSs for events related to Independent
Spent Fuel Storage Installations (ISFSI). Category E was written to provide a stand alone set of
IC/EALs for sites having ISFSI. IC/EALs ,from Recognition Category A, C, F, S, and H were
reviewed for applicability and where appllcable have been included to address all events related to
the ISFSL

Appendix E was added to provide a common location for describing the basis for the Recognition
Category E IC/EALs.

|
2.8 Section 5.0, Recognition Category F
No significant changes were made.
2.9 Section 5.0, Recognition Catégory H

No significant changes were made.
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2.10 Section 5.0, Recognition Category S

Some of the Revision 3 Recognition Category S IC/EALs that addressed shutdown events have
been incorporated into the new Recognltlon Category C. The EALs affected include SU1, SU4,
SU5, SU6, SU7, SU8, SA1, SA3, and SS5.. EALs SU7, SA1, SA3, and SS5 have been deleted. In
order to preserve consistency with Revnsuon 3, the IC designations, e.g., AU1, SS1, etc., have not
been revised. Because of this, there are gaps in the IC designation sequences. The initiating
condition matrices for each recognition ' category were re-arranged slightly to align event
progressions where possible. While the individual ICs are presented in sequence by IC designator,
the 1C entries in the initiating condition matrices may not be in sequence.
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3.0 DEVELOPMENT OF bASIS FOR GENERIC APPROACH

This section addresses several key considerations that were incorporated into the development of
the original NUMARC/NESP EALs. An understanding of these considerations will facilitate the
implementation of this generic guidance into site-specific programs. In prior revisions to this
document, this section described the process by which the Task Force identified and resolved
these considerations. Since much of thls was deemed to be historical in nature, it has been
removed from this revision.

Literature reviews, review of plant-specific EEALs, and on-site utility interviews were performed as
preparation for the drafting of the generic guidance. The review led to the conclusion that the
current regulatory structure was not an impediment to the development of the appropriate EALs.
Rather, the detailed guidance currently in place could be enhanced.

The generic guidance provided in this document is intended to address radiological emergency
preparedness. Non-radiological events are mcluded in the classification scheme only to the extent
that these events represent challenges to the continued safety of the reactor plant and its
operators. There are existing reporting requrrements (EPA, OSHA) under which utilities operate.
There are also requirements for emergency preparedness involving hazardous chemical releases.
While the proposed classification structure could be expanded to include these non-radiological
hazards, these events are beyond the scope of this document.

This classification scheme is based on the four classification levels promulgated by the NRC as
the standard for the United States. This scheme is different from the international severity scale,
which is not addressed in this generic guidance The NRC has determined that US nuclear
facilities would continue to classify events using the four classification levels and that the NRC
would re-classify the event in any mternatlonal communication.

3.1 Regulatory Context

Title 10, Code of Federal Regulations, Part 50 provides the regulations that govern emergency
preparedness at nuclear power plants. Nuclear power reactor licensees are reqwred to have
NRC-approved "emergency response plans" for dealing with "radiological emergencies.” The
requirements call for both onsite and offsite emergency response plans, with the offsite plans
being those approved by FEMA and used by the State and local authorities. This document deals
with the utilities’ approved onsite plans and ‘procedures for response to radiological emergencies at
nuclear power plants, and the links they prdvrde to the offsite plans.

Section 50.47 of Title 10 of the Code of Federal Regulations (10 CFR 50.47), entitled "Emergency
Plans,” states the requirement for such plans. Part (a)(1) of this regulation states that "no
operating license will be issued unless a finding is made by NRC that there is reasonable
assurance that adequate protective measures can and will be taken in the event of a radiological
emergency.”

The major portion of 10 CFR 50.47 lists "standards" that emergency response plans must meet.
The standards constitute a detailed list of items to be addressed in the plans. Of particular
importance to this project is the fourth standard, which addresses "emergency classification” and
"action levels." These terms, however, are not defined in the regulation.

10 CFR 50.54, "Conditions of licenses," emphasizes that power reactor licensees must "follow,
and maintain in effect, emergency plans'whrch meet the standards in Part 50.47(b) and the
requirements in Appendix E to this part.” The remainder of this part deals primarily with required
implementation dates.
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10 CFR 50.54(q) allows licensees to make changes to emergency plans without prior Commission
approval only if: (a) the changes do not decrease the effectiveness of the plans and (b) the plans,
as changed, continue to meet 10 CFR 50.47(b) standards and 10 CFR 50 Appendix E
requirements. The licensee must keep a record of any such changes. Proposed changes that
decrease the effectiveness of the approved emergency plans may not be implemented without
application to and approval by the Commission.

10 CFR 50.72 deals with "Immediate notrfrcatron requirements for operating nuclear power
reactors."” The "immediate” notification sectlon actually includes three types of reports: (1)
immediately after notification of State or local agencies (for emergency classification events); (2)
one-hour reports; and, (3) four-hour reports.

Although 10 CFR 50.72 contains significant detail, it does not define either "Emergency Class" or
"Emergency Action Level." But one-hour land four-hour reports are listed as "non- emergency
events,” namely, those which are "not reported as a declaration of an Emergency Class.” Certain
10 CFR 50.72 events can also meet the Notlf cation of Unusual Event emergency classification if
they are precursors of more serious events These situations also warrant anticipatory notification
of state and local officials. (See Section 3.7, "Emergency Class Descriptions".)

By footnote, the reader is directed from 10fCFR 50.72 to 10 CFR 50 Appendix E, for information
concerning "Emergency Classes.”

10 CFR 50.73 describes the "Licensee event report system,” which requires submittal of follow-up
written reports within thirty days of required notification of NRC.

10 CFR 50 Appendix E, Section B, "Assessment Actions,” mandates that emergency plans must
contain "emergency action levels." EALs are to be described for: (1) determining the need for
notification and participation of various agencres and (2) determining when and what type of
protective measures should be considered.' Appendix E continues by stating that the EALs are to
be based on: (1) in-plant conditions; (2) in- plant instrumentation; (3) onsite monitoring; and
(4) offsite monitoring.

10 CFR 50 Appendix E, Section C, "Activation of Emergency Organization," also addresses
"emergency classes” and "emergency action levels.” This section states that EALs are to be based
on: (1) onsite radiation monitoring lnformatlon (2) offsite radiation monitoring information; and, (3)
readings from a number of plant sensors that indicate a potential emergency, such as containment
pressure and the response of the Emergency Core Cooling System. This section also states that
"emergency classes” shall include: (1) Notification of Unusual Events (NOUEs), (2) Alert, (3) Site
Area Emergency, and (4) General Emergen:cy.

These regulations are supplemented by various regulatory guidance documents. A significant
document that has dealt specifically with EALs is NUREG-0654/FEMA-REP-1, "Criteria for
Preparation and Evaluation of Radrologrcal Emergency Response Plans and Preparedness in
Support of Nuclear Power Plants,” October 1980

Recognition Category D (Permanently Defueled Station) is based on the assumption that the spent
fuel was generated by an operating nuclear power station under a 10 CFR 50 license that has
ceased operations and intends to store the spent fuel for some period of time. The emergency
classifications for Recognition Category D are those provided by NUREG 0654/FEMA Rep.1. The
Unusual Event classifications are provrded as an increased awareness for abnormal conditions.
The Alert classifications are specific to the actual or potential effects on the spent fuel in storage.
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In order for Permanently Defueled Stations to relax their existing emergency plan requirements
these stations must verify that credible events cannot result in significant radiological releases
beyond the site boundary. It is expected that this verification will confirm that the source term and
motive force available in the permanently defueled condition is insufficient to warrant
classifications of Site Area Emergency or General Emergency levels. Analyses for the credible
design basis accidents are provided in the SAR.

Recognition Category E (Events Related to 'lSFSI) is applicable to licensees using their 10 CFR 50
emergency plan to fulfill the requwements of 10 CFR 72.32. Recognition Category E is not
applicable to stand alone ISFSIs, Monitored Retrievable Storage Facilities (MRS), or ISFSls that
may process andfor repackage spent fuel. The emergency classifications for Recognition
Category E are those provided by NUREG 0654/FEMA Rep.1 in accordance with 10 CFR 50.47.
The classification of an ISFSI event under prows:ons of a 10 CFR 50.47 emergency plan should
be consistent with the definitions of the emergency classes as used by that plan. A site-specific
analysis would make this determination, but in most cases it is expected that classification of an
NOUE would be appropriate. It is expected that the initiating conditions germane to a 10 CFR
72.32 emergency plan (described in NUREG -1567) are subsumed within 10 CFR 50.47
emergency plan’s classification scheme.

3.2 Definitions Used in Developinb EAL Methodology

Based on the above review of regulations, review of common utility usage of terms, discussions
among Task Force members, and existing published information, the following definitions apply to
the generic EAL methodology:

EMERGENCY CLASS: One of a minimum set of names or titles, established by the
Nuclear Regulatory Commission (NRC), for grouping off-normal nuclear power plant
conditions according to (1) their relative radiological seriousness, and (2) the time-sensitive
onsite and off-site radiological emergency preparedness actions necessary to respond to
such conditions. The existing radlologlcal emergency classes, in ascending order of
seriousness, are called:

* Noatification of Unusual Event

e Alert i
e Site Area Emergency

o General Emergency

INITIATING CONDITION (IC): One of a predetermined subset of nuclear power plant
conditions where either the potentlal exists for a radiological emergency, or such an
emergency has occurred.

Discussion:

i
1

In NUREG-0654, the NRC introduced, but does not define, the term "initiating condition.”
Since the term is commonly used in nuclear power plant emergency planning, the definition
above has been developed and combines both regulatory intent and the greatest degree of
common usage among utilities.
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Defined in this manner, an IC is an emergency condition which sets it apart from the broad
class of conditions that may or may not have the potential to escalate into a radiological
emergency. It can be a continuous, measurable function that is outside technical
specifications, such as elevated RCS temperature or falling reactor coolant level (a
symptom) It also encompasses occurrences such as FIRE (an event) or reactor coolant pipe
failure (an event or a barrier breach).

f
EMERGENCY ACTION LEVEL (EAL): A pre-determined, site-specific, observable
threshold for a plant Initiating Condition that places the plant in a given emergency class.
An EAL can be: an instrument readlng, an equipment status indicator; a measurable
parameter (onsite or offsite); a drscrete observable event; results of analyses; entry into
specific emergency operating procedures or another phenomenon which, if it occurs,
indicates entry into a particular emergency class.

Discussion:

i
The term "emergency action level".has been defined by example in the regulations, as
noted in the above discussion concerning regulatory background. The term had not,
however, been defined operationally in a manner to address all contingencies.
There are times when an EAL will be a threshold point on a measurable continuous
function, such as a primary system ooolant leak that has exceeded technical specifications
for a specific plant.
At other times, the EAL and the IC will coincide, both identified by a discrete event that
places the plant in a particular emergency class. For example, "Train Derailment Onsite" is
an example of an "NOUE" IC in NUREG-0654 that also can be an event-based EAL.

3.3 Differences In Perspective

The purpose of this effort is to define a methodology for EAL development that will better assure a
consistent emergency classification commensurate with the level of risk. The approach must be
easily understood and applied by the individuals responsible for onsite and offsite emergency
preparedness and response. In order to achieve consistent application, this recommended
methodology must be accepted at all Ievels of application (e.g., licensed operators, health physics
personnel, facility managers, offsite emergency agencres NRC and FEMA response
organizations, etc.).

Commercial nuclear facilities are faced wrth a range of public service and public acceptance
pressures. It is of utmost importance that’emergency regulations be based on as accurate an
assessment of the risk as possible. There are evident risks to health and safety in understating the
potential hazard from an event. However, there are both risks and costs to alerting the public to an
emergency that exceeds the true threat. ThlS is true at all levels, but particularly if evacuation is
recommended.

3.4 Recognition Categories

ICs and EALs can be grouped in one of rseveral schemes. This generic classification scheme
incorporates symptom-based, event-based, fand barrier-based ICs and EALs.

The symptom-based category for ICs and EALs refers to those indicators that are measurable
over some continuous spectrum, such as core temperature, coolant levels, containment pressure,
etc. When one or more of these rndrcators begin to show off-normal readings, reactor operators
are trained to identify the probable causes and potential consequences of these "symptoms" and
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take corrective action. The level of senousness indicated by these symptoms depends on the
degree to which they have exceeded technlcal specifications, the other symptoms or events that
are occurring contemporaneously, and the capablllty of the licensed operators to gain control and
bring the indicator back to safe levels.

Event-based EALs and ICs refer to occurrences with potential safety significance, such as the
failure of a high-pressure safety injection pump, a safety valve failure, or a loss of electric power to
some part of the plant. The range of senousness of these "events” is dependent on the location,
number of contemporaneous events, remalnlng plant safety margin, etc.

Barrier-based EALs and ICs refer to the level of challenge to principal barriers used to assure
containment of radioactive materials contained within a nuclear power plant. For radioactive
materials that are contained within the reactor core, these barriers are: fuel cladding, reactor
coolant system pressure boundary, and dontainment. The level of challenge to these barriers
encompasses the extent of damage (loss or potential loss) and the number of barriers concurrently
under challenge. In reality, barrier-based EALs are a subset of symptom-based EALs that deal
with symptoms indicating fission product barrier challenges. These barrier-based EALs are
primarily derived from Emergency Operatlng Procedure (EOP) Critical Safety Function (CSF)
Status Tree Monitoring (or their equrvalent) Challenge to one or more barriers generally is initially
identified through instrument readings and penodlc sampling. Under present barrier-based EALs,
deterioration of the reactor coolant system pressure boundary or the fuel clad barrier usually
indicates an "Alert" condition, two barriers under challenge a Site Area Emergency, and loss of two
barriers with the third barrier under challenge is a General Emergency. The fission product barrier
matrix described in Section 5-F is a hybnd approach that recognizes that some events may
represent a challenge to more than one barner and that the containment barrier is weighted less
than the reactor coolant system pressure boundary and the fuel clad barriers.

Symptom-based ICs and EALs are most easrly identified when the plant is in a normal startup,
operating or hot shutdown mode of operation, with all of the barriers in place and the plant's
instrumentation and emergency safeguards features fully operational as required by technical
specifications. It is under these circumstances that the operations staff has the most direct
information of the plant's systems, dlsplayed in the main control room. As the plant moves through
the decay heat removal process toward cold shutdown and refueling, barriers to fission products
are reduced (i.e., reactor coolant system pressure boundary may be open) and fewer of the safety
systems requnred for power operation are required to be fully operational. Under these plant
operating modes, the identification of an IC in the plant's operating and safety systems becomes
more event-based, as the instrumentation to detect symptoms of a developing problem may not be
fully effective; and engineered safeguards systems such as the Emergency Core Cooling System
(ECCS), are partially disabled as permitted py the plant's Technical Specifications.

Barrier-based 1Cs and EALs also are heavily dependent on the ability to monitor instruments that
indicate the condition of plant operating and safety systems. Fuel cladding integrity and reactor
coolant levels can be monitored through several indicators when the plant is in a normal operating
mode, but this capability is much more llmlted when the plant is in a refueling mode, when many of
these indicators are disconnected or off-scale. The need for this instrumentation is lessened,
however, and alternate instrumentation is placed in service when the plant is shut down.

It is important to note that in some operatir{g modes there may not be definitive and unambiguous
indicators of containment integrity available to control room personnel. For this reason, barrier-
based EALs should not place undue reliance on assessments of containment integrity in all
operating modes. Generally, Technical Specrfrcallons relax maintaining containment integrity
requirements in modes 5 and 6 in order to provrde flexibility in performance of specific tasks during
shutdown conditions. Containment pressure and temperature indications may not increase if there
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is a pre-existing breach of containment integrity. At most plants, a large portion of the
containment's exterior cannot be monitored for leakage by radiation monitors.

Several categories of emergencies have no instrumentation to indicate a developing problem, or
the event may be identified before any other indications are recognized. A reactor coolant pipe
could break; FIRE alarms could sound; radloactlve materials could be released; and any number
of other events can occur that would place the plant in an emergency condition with Iittle warning.

For emergencies related to the reactor system and safety systems, the ICs shift to an event based
scheme as the plant mode moves toward cold shutdown and refueling modes. For non-radiological
events, such as FIRE, external floods, wmd loads, etc., as described in NUREG-0654 Appendix 1,

event-based ICs are the norm.

In many cases, a combination of symptom- event- and barrier-based ICs will be present as an
emergency develops. In a loss of coolant acmdent (LOCA), for example:

e Coolant level is dropping; (symptom)

e There is a leak of some magnitude in the system (pipe break, safety valve stuck open) that
exceeds plant capabilities to make up the loss; (barrier breach or event)

e Core (coolant) temperature is rising; (symptom) and

o At some level, fuel failure begins withiindicators such as high off-gas, high coolant activity
samples, etc. (barrier breach or symptom)

3.5 Design Differences ‘

|
Although the same basic concerns with barrier integrity and the major safety problems of nuclear
power plants are similar across plant typejs, design differences will have a substantial effect on
EALs. The major differences are found between a BWR and a PWR. In these cases, EAL
guidelines unique to BWRs and PWRs must be specified. Even among PWRs, however, there are
substantial differences in design and in types of containment used.

There is enough commonality among plants that many ICs will be the same or very similar.
However, others will have to match plant features and safety system designs that are unique to the
plant type or even to the specific plant. The basis for each EAL guideline should supply sufficient
information as to what is required for a site-';speciﬂc EAL.

i
i
1

3.6 Required Characteristics !

Eight characteristics that should be incorpofated into model EALs are identified below:

(1) Consistency (i.e., the EALs would lead to similar decisions under similar circumstances at
different plants);

(2) Human engineering and user friendliness;
|

(3) Potential for classification upgrade only when there is an increasing threat to public health
and safety; |

(4) Ease of upgrading and downgrading;
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(5) Thoroughness in addressing, and drsposrng of, the issues of completeness and accuracy
raised regarding NUREG-0654 Appendlx 1;

(6) Technical completeness for each classrfrcatron level;
|

(7) A logical progression in classiﬁcatioﬁ for multiple events; and
(8) Objective, observable values. i
The EAL development procedure pays careful attention to these eight characteristics to assure
that all are addressed in the proposed EAL methodology. The most pervasive and complex of the
eight is the first—"consistency.” The common denominator that is most appropriate for measuring
consistency among ICs and EALs is relatrve risk. The approach taken in the development of these
EALs is based on risk assessment to set the boundaries of the emergency classes and assure that
all EALs that trigger that emergency class are in the same range of relative risk. Precursor
conditions of more serious emergencies also represent a potential risk to the public and must be
appropriately classified.

3.7 Emergency Class Descriptionzs

There are three considerations related to emergency classes. These are:
i

(1) The potential impact on radiologicai safety, either as now known or as can be reasonably
projected; 1

(2) How far the plant is beyond its predeﬁned design, safety, and operating envelopes; and

3) Whether or not conditions that threaten health are expected to be confined to within the site

boundary. ;
The ICs deal explicitly with radiological safety impact by escalating from levels corresponding to
releases within regulatory limits to releases beyond EPA Protective Action Guideline (PAG) plume
exposure levels. In addition, the "Dlscu55|on sections below include offsite dose consequence
considerations which were not included in NUREG 0654 Appendix 1.

NOTIFICATION OF UNUSUAL EVENT Events are in process or have occurred which
indicate a potential degradation of the level of safety of the plant. No releases of
radioactive material requiring offsrte response or monitoring are expected unless further
degradation of safety systems occurs

Discussion:

Potential degradation of the level of safety of the plant is indicated primarily by exceeding
plant technical specification leltrng Condition of Operation (LCO) allowable action
statement time for achieving reqwred mode change. Precursors of more serious events
should also be included because precursors do represent a potential degradation in the
level of safety of the plant. Minor releases of radioactive materials are included. In this
emergency class, however, releases do not require monitoring or offsite response (e.g.,
dose consequences of less than 10 !mrlhrem)

ALERT: Events are in process or have occurred which involve an actual or potential

substantial degradation of the level jof safety of the plant. Any releases are expected to be
limited to small fractions of the EPA:Protective Action Guideline exposure levels.
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3.8

Discussion: r

Rather than discussing the distinguishing features of "potential degradation” and "potential
substantial degradation,” a comparatlve approach would be to determine whether
increased monitoring of plant functlons is warranted at the Alert level as a result of safety
system degradation. This addresses the operatrons staff's need for help, independent of
whether an actual decrease in plant safety is determined. This increased monitoring can
then be used to better determine the actual plant safety state, whether escalation to a
higher emergency class is warranted or whether de-escalation or termination of the
emergency class declaration is warranted Dose consequences from these events are
small fractions of the EPA PAG plume exposure levels, i.e., about 10 millirem to 100
millirem TEDE. ‘

SITE AREA EMERGENCY: Events are in process or have occurred which involve actual or
likely major failures of plant functlons needed for protection of the public. Any releases are
not expected to result in exposurellevels which exceed EPA Protective Action Guideline
exposure levels beyond the site boundary

Discussion:

The discriminator (threshold) between Site Area Emergency and General Emergency is
whether or not the EPA PAG plume exposure levels are expected to be exceeded outside
the site boundary This threshold, rn addition to dynamic dose assessment considerations
discussed in the EAL guidelines, clearly addresses NRC and offsite emergency response
agency concerns as to timely declaratron of a General Emergency.

GENERAL EMERGENCY: Events are in process or have occurred which involve actual or
imminent substantial core degradatlon or melting with potential for loss of containment
integrity. Releases can be reasonably expected to exceed EPA Protective Action Guideline
exposure levels offsite for more than the immediate site area.

i

Discussion:

The bottom line for the General Emergency is whether evacuation or sheltering of the
general public is indicated based on EPA PAGs, and therefore should be interpreted to
include radionuclide release regardless of cause. In addition, it should address concerns as
to uncertainties in systems or structures (e.g. containment) response, and also events such
as waste gas tank releases and severe spent fuel pool events postulated to occur at high
population density sites. To better ;assure timely notification, EALs in this category must
primarily be expressed in terms of plant function status, with secondary reliance on dose
projection. In terms of fission product barriers, loss of two barriers with loss or potential loss
of the third barrier constitutes a General Emergency.

|

l

Emergency Class Thresholds,

The most common bases for establishing,these boundaries are the technical specifications and
setpoints for each plant that have been developed in the design basis calculations and the Final

Safety Analysis Report (FSAR).

|

For those conditions that are easily measurable and instrumented, the boundary is likely to be the
EAL (observable by plant staff, instrument readrng, alarm setpoint, etc.) that indicates entry into a
particular emergency class. For example, the main steam line radiation monitor may detect high

l
{
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radiation that triggers an alarm. That radlatlon level also may be the setpoint that closes the main
steam isolation valves (MSIV) and initiates the reactor scram. This same radiation level threshold,
depending on plant-specific parameters, also may be the appropriate EAL for a direct entry into an

emergency class. |

!
!

In addition to the continuously measurable i:ndicators, such as coolant temperature, coolant levels,
leak rates, containment pressure, etc., the FSAR provides indications of the consequences
associated with design basis events. Examples would include steam pipe breaks, MSIV
malfunctions, and other anticipated events that upon occurrence, place the plant immediately into
an emergency class. |

Another approach for defining these boundanes is the use of a plant-specific probabilistic safety
assessment (PSA - also known as probablllstlc risk assessment, PRA). PSAs have been
completed for several individual plants, but this is by no means comprehensive. There are,
however, PSAs that have been completed for representative plant types such as is done in
NUREG-1150, "Severe Accident Risks: An Assessment for Five Nuclear Power Plants,” as well as
several other utility-sponsored PSAs. Existing PSAs can be used as a good first approximation of
the relevant ICs and risk associated wnth emergency conditions for existing plants. Generic
insights from PSAs and related severe accndent assessments which apply to EALs and emergency
class determinations are:
!

1. Core damage frequency at many BWR% is dominated by sequences involving prolonged loss
of all AC power. In addition, prolonged loss of all AC power events are extremely important at
PWRs. This would indicate that should this occur, and AC power is not restored within 15
minutes, entry into the emergency class at no lower than a Site Area Emergency, when the
plant was initially at power, would be appropnate This implies that precursors to loss of all AC
power events should appropriately be mcluded in the EAL structure.

t

2. For severe core damage events, uncertalntles exist in phenomena important to accident
progressions leading to containment | failure. Because of these uncertainties, predicting
containment integrity may be difficult m,these conditions. This is why maintaining containment
integrity alone following sequences leadmg to severe core damage may be an insufficient
basis for not escalating to a General Emergency

l

3. A review of four full-scope PRAs (3 PWR 1 BWR) showed that leading contributors to latent
fatalities were containment bypass, Iarge LOCA with early containment failure, station blackout
greater than 6 hours (e.g., LOCA consequences of Station Blackout), and reactor coolant
pump seal failure. This indicates that genenc EAL methodology must be sufficiently rigorous to
cover these sequences in a timely fashion.

Another critical element of the analysis to{arrive at these threshold (boundary) conditions is the
time that the plant might stay in that condition before moving to a higher emergency class. In
particular, station blackout coping analyses performed in response to 10 CFR 50.63 and
Regulatory Guide 1.155, "Station Blackout" may be used to determine whether a specific plant
enters a Site Area Emergency or a General Emergency directly, and when escalation to General
Emergency is indicated. The time dlmensmn is critical to the EAL since the purpose of the
emergency class for state and local ofﬂcnals is to notify them of the level of mobilization that may
be necessary to handle the emergency. ThIS is particularly true when a "Site Area Emergency” o
"General Emergency” is imminent. Establlshlng EALs for such conditions must take estlmated
evacuation time into consideration to mlnlmlze the potential for the plume to pass while evacuation
is underway. !

Regardless of whether or not contamment mtegnty is challenged, it is possible for significant

radioactive inventory within containment to result in EPA PAG plume exposure levels being
|
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exceeded even assuming containment is wnthln technical specification allowable leakage rates.
With or without containment challenge, however a major release of radioactivity requiring offsite
protection actions from core damage is not. possible unless a major failure of fuel cladding allows
radioactive material to be released from the core into the reactor coolant. NUREG-1228, "Source
Estimations During Incident Response to Severe Nuclear Power Plant Accidents,” indicates that
such conditions do not exist when the amount of clad damage is less than 20%.

I

3.9 Emergency Action Levels f

With the emergency classes defined, the thresholds that must be met for each EAL to be placed
under the emergency class can be determlned There are two basic approaches to determining
these EALs. EALs and emergency class boundanes coincide for those continuously measurable,
instrumented ICs, such as radioactivity, core temperature, coolant levels, etc. For these ICs, the
EAL will be the threshold reading that 1most closely corresponds to the emergency class
description using the best available |nformat|on

For discrete (discontinuous) events, the apbroach will have to be somewhat different. Typically, in
this category are internal and external hazards such as FIRE or earthquake. The purpose for
including hazards in EALs is to assure that station personnel and offsite emergency response
organizations are prepared to deal with consequentlal damage these hazards may cause. If,
indeed, hazards have caused damage to safety functions or fission product barriers, this should be
confirmed by symptoms or by observatlon of such failures. Therefore, it may be appropriate to
enter an Alert status for events approachlng or exceeding design basis limits such as Operating
Basis Earthquake, design basis wind Ioads FIRE within VITAL AREAs, etc. This would give the
operating staff additional support and |mproved ability to determine the extent of plant damage. if
damage to barriers or challenges to Cntlcal Safety Functions (CSFs) have occurred or are
identified, then the additional support can be used to escalate or terminate the Emergency Class
based on what has been found. Of course security events must reflect potential for increasing
security threat levels.

Plant emergency operatlng procedures (EOPs) are designed to maintain and/or restore a set of
CSFs which are listed in the order of pnorlty for restoration efforts during accident conditions.
While the actual nomenclature of the CSFs may vary among plants, generally the PWR CSF set
includes:

Subcriticality
Core cooling
Heat sink
Pressure-temperature-stress (RCS mtegrlty)
Containment

RCS inventory

There are diverse and redundant plant systems to support each CSF. By monitoring the CSFs
instead of the individual system component status, the impact of multiple events is inherently
addressed, e.g., the number of operable components available to maintain the critical safety
function.

The EOPs contain detailed instructions regarding the monitoring of these functions and provides a
scheme for classifying the significance of the challenge to the functions. In providing EALs based
on these schemes, the emergency classmcatlon can flow from the EOP assessment rather than
being based on a separate EAL assessment This is desirable as it reduces ambiguity and
reduces the time necessary to classify the event
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As an example, consider that the Westinéhouse Owner's Group (WOG) Emergency Response
Guidelines (ERGs) classify challenges as YELLOW, ORANGE, and RED paths. If the core exit
thermocouples exceed 1200 degrees F or,700 degrees F with low reactor vessel water level, a
RED path condition exists. The ERG considers a RED path as "... an extreme challenge to a plant
function necessary for the protection of the public ..." This is almost identical to the present NRC
NUREG-0654 description of a site area emergency "... actual or likely failures of plant functions
needed for the protection of the public ..." It reasonably follows that if any CSF enters a RED path,
a site area emergency exists. A general emergency could be considered to exist if core coohng
CSF is in a RED path and the EOP functlon restoration procedures have not been successful in
restoring core cooling. ‘

A|though the majority of the EALs provide 'very specific thresholds, the Emergency Director must
remain alert to events or conditions that Iead to the conclusion that exceeding the EAL threshold is
imminent. If, in the judgment of the Emergency Director, an imminent situation is at hand, the
classification should be made as if the thresholds has been exceeded. While this is particularly
prudent at the higher emergency classes (as the early classification may provide for more effective
implementation of protective measures), it i |e nonetheless applicable to all emergency classes.

3.10 Treatment Of Multiple EventsiAnd Emergency Class Upgrading

The above discussion deals primarily with S|mpler emergencies and events that may not escalate
rapidly. However, usable EAL guidance must also consider rapidly evolving and complex events.
Hence, emergency class upgrading and consrderatlon of multiple events must be addressed.

There are three approaches presently in use for covering multiple events and emergency class
upgrading. These approaches are: ,

(U1) Multiple contemporaneous events are counted and are the basis for escalating to a higher
emergency class. For example, two or more contemporaneous Alerts escalate to a Site
Area Emergency. ‘

(U2) The emergency class is based on the highest EAL reached. For example, two Alerts
remain in the Alert category. Or, an Alert and a Site Area Emergency is a Site Area
Emergency.

(U3) Emergency Director judgment. AIth’ough all emergency classifications require judgment,
some utilities rely on Emergency Drrector judgment with little or no additional explicit
guidance. ;

An additional approach for plants with PRAs is to make use of event tree analysis to define

combinations of events which lead to equivalent risks. Such event sequences should have an

equal emergency classification assigned. However the chief drawback to this approach as well as

(U1) above, is that multiple events may be masked when they actually occur. Further, for plants

using symptom-based (and barner-based) jemergency procedures, direct perception of multiple

events is unnecessary. |
l

Emergency class upgrading for multi- unlt stations with shared safety-related systems and

functions must also consider the effects of a loss of a common system on more than one unit (e.g.

potential for radioactive release from more'than one core at the same site). For example, many

two-unit stations have their control panels for both units in close proximity within the same room.

Thus, control room evacuation most likely would affect both units. There are a number of other

systems and functions which may be shareq at a given multi-unit station. This must be considered
t

H
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in the emergency class declaration and |nx the development of appropriate site-specific ICs and

EALs based on the generic EAL guidance. |

Although the majority of the EALs provide very specific thresholds, the Emergency Director must
remain alert to events or conditions that Iead to the conclusion that exceeding the EAL threshold is
imminent. [f, in the judgment of the Emergency Director, an imminent situation is at hand, the
classification should be made as if the thresholds has been exceeded. While this is particularly
prudent at the higher emergency classes (as the early classification may provide for more effective
implementation of protective measures), it i IS nonetheless applicable to all emergency classes.

1

RECOMMENDATION: é
{

The best approach is (U2) above with appropriate consideration for Emergency
Director judgment EALSs. Properly structured EALs on a fission product barrier basis
and which include equivalent risk, will appropriately escalate multiple events to a
higher emergency class. For exfample, common cause failures such as loss of
ultimate heat sink or loss of all AC power, will result in multiple contemporaneous
symptoms indicating safety system functional failures and increasing challenge to
fission product barriers. It is the!existence of these symptoms (barrier challenges)
that escalate the emergency classr whether there are one or multiple causes.
!
3.11 Emergency Class Downgradin:g

Another important aspect of usable EAL gu%dance is the consideration of what to do when the risk
posed by an emergency is clearly decreasing. There are several approaches presently in use for
emergency class downgrading. These approaches are:

|
(D1) Terminate the emergency class declaration.

§

(D2) Recovery from emergency class.
(D3) Combination of downgrading approaches Many utilities reviewed include the option to
downgrade to a lower emergency, class. This is consistent with actions called for in
NUREG-0654 Appendix 1. However, these utilities state that their experience more closely
resembles (D1) and (D2) above as p'ractical choices.
Another approach possible with risk-based EALs is a relatively simple approach for upgrading to a
higher emergency class when the risk mcreases and downgrading when risk decreases. The
boundaries for emergency categories are deflned in terms of risk in this approach, and discrete
events fall into these categories based on risk. This means that within each emergency class,
there is uniformity to the relative levels of risk to human health and safety from radlologlcal
accidents. However, this option may not be practical when applied to actual emergencies,
especially those involving General Emergencies.

!
RECOMMENDATION: j
i

A combination approach involving recovery from General Emergencies and some
Site Area Emergencies and termlnatlon from NOUEs, Alerts, and certain Site Area
Emergencies causing no long-term plant damage appears to be the best choice.
Downgrading to lower emergency classes adds notifications but may have merit
under certain circumstances.

|
i
i
i
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3.12 Classifying Transient Events

For some events, the condition may be corrected before a declaration has been made. For
example, an emergency classification is warranted when automatic and manual actions taken
within the control room do not result in a requrred reactor scram. However, it is likely that actions
taken outside of the control room will be successful, probably before the Emergency Director
classifies the event. The key consrderatron in this situation is to determine whether or not further
plant damage occurred while the correctrve actions were being taken. In some situations, this can
be readily determined, in other situations, further analyses (e.g., coolant radiochemistry sampling,
may be necessary). There are several approaches presently in use for handling transient events.
These approaches are:

i
i

|
(T1) Classify the event as indicated and terminate the emergency once assessment shows that
there were no consequences from the event and other termination criteria are met.

(T2) No emergency declaration is made, ‘but the event is reported and notifications are made.
RECOMMENDATION 1
Option (T1) is believed to be appropriate for events at higher emergency
classifications. Option (T2) mayl be appropriate for events that might have been
classified as NOUEs, but might not be sufficient for some events (e.g., ATWS). It is
recommended that the program mcorporate aspects of both options with examples
of when each would be appropnate Many of the generic event-based IC’s and EAL’s
have discriminators based on t|me or magnitude. Generally, if the discriminator is
exceeded, the event should be classmed In implementing the generic guidance into
site-specific programs, care should be taken to ensure that the ICs and EALs
minimize the need for these ad hoc decisions on transrent events.
There may be cases in which a plant condltron that exceeded an EAL threshold was not
recognized at the time of occurrence, but i is, 'identified well after the condition has occurred (e.g., as
a result of routine log or record review) and the condition no longer exists. In these cases, an
emergency should not be declared. !
|
Reporting requirements of 10 CFR 50.72 are applicable and the guidance of NUREG-1022, Rev.
1, Section 3 should be applied.

i
|

|
3.13 Interface Between Classifi cation and Activation of Emergency Facilities

Existing regulations call for the actrvatlon of various emergency facilities at different levels of
emergency classification. The intent of actlvatlng these facilities is to provide needed support to
the on-shift complement. A question often| arises, “If 1 utilize the TSC as a precautionary measure
do | have to declare an Alert emergency?” !There are two possible situations:

{

e« The Emergency Director is faced with an event or series of events which individually may not
constitute an Alert emergency, but in icombination is causing the Emergency Director with
concern over his ability to contend with the situation using his on-shift resources. This should
be clearly recognized as a case in WhICh the Emergency Director judgment 1Cs apply, and the
emergency classification is probably warranted

¢ The site has received warning of severe weather. Site management deems it prudent to utilize
the onsite emergency facilities to ensure the availability of personnel should the weather cause
plant damage while personnel travel is hindered. This situation wouldn’t warrant an Alert

3.13
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classification unless the severe weather warnlng was such that damage comparable to an Alert
IC was expected. ,

RECOMMENDATION 1
|
The key consideration is not the fact that the facilities were utilized, but rather, the
reason for that use. Facrlltres* may be used for events that may not warrant
classification of an emergency. |

l
3.14 Cold Shutdown/Refueling IC/EALSs
|

Generic Letter 88—-17, Loss of Decay Heat Removal, SECY-91-283, Evaluation of Shutdown and
Low Power Risk Issues, SECY-93-190, iRegulatory Approach to Shutdown and Low-power
Operation, NUREG-1449, Shutdown and Low-Power Operation at Commercial Nuclear Power
Plants in the United States, and NUMARC 91-06, Guidelines for Industry Actions to Assess
Shutdown Management, all address nuclear power plant safety issues that are applicable to
periods when the plant is shutdown. These evaluations identify a number of variables which
significantly affect the probability and consequences of losing decay heat removal capability during
shutdown periods. In addition, NUREG—1449 discusses that the need to respond appropriately,
including emergency classification and notlfrcatron still exists during cold-shutdown and refueling
conditions. Both SECY-93-190 and NUREG—1449 have been reviewed and issues concerning
shutdown effects on declaring emergencres 'have been addressed.

Given the variability of plant confrguratulans (e.g., systems out-of-service for maintenance,
containment open, reduced AC power redundancy, time since shutdown) during these periods, the
consequences of any given initiating event can vary greatly. For example, a loss of decay heat
removal capability that occurs at the endxof an extended outage has less significance than a
similar loss occurring during the first week after shutdown. Compounding these events is the
likelihood that instrumentation necessary for assessment may also be inoperable. The NEI cold
shutdown and refueling EALs are based on performance capability to the extent possible with
consideration given to RCS integrity, containment closure, and fuel clad integrity for the applicable
modes. ;

The initiating conditions and example emergency actions levels associated directly with Cold
Shutdown or Refueling safety function } are presented in Recognition Category C, Cold
Shutdown/Refueling. The example EALs for both PWR and BWR are consistent with the public
risk associated with the other events represented in the Fission Product Barrier Matrix and in other
sections of this document. ,

Boiling water reactors and pressurized vJater reactors differ significantly with regard to plant
response to events that occur during shutdowns There is generally a larger water inventory in a
BWR than in a PWR. Containment |solat|on capability is generally better in PWRs than in earlier
design BWRs. Where differences exist, separate BWR/PWR EALSs have been prepared to reflect
the differences in plant vulnerabilities or mltlgatron features.
|

The guidance which addresses cold shutdown/refuehng IC/EALs in NEI 99-01 is intended to
address both NUMARC/NESP-007 and NUREG-0654 users. For NUREG-0654 users, the scope
of the cold shutdown/refueling initiative is jllmlted to the “new” IC/EALs (CU2, CU4, CUS8, CAf1,

CA2, and CG1), CA4 (compare with NUREG 0654 Example Alert 10), and CS1 and CS2 (partially
related to NUREG-0654 Example Site Area Emergency 10).
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3.15 Permanently Defueled Station IC/EALs

i
A Permanently Defueled Station is basicall;} a spent fuel storage facility. The spent fuel is stored
in a pool of water that serves as both the cooling medium for decay heat and shielding from direct

{

radiation. The primary functions of this pool configuration become the emphasis of emergency

i

classification methodology. ‘
When in the permanently defueled confdition, the licensee receives approval for specific
emergency planning requirements negotiated with the State and local governmental agencies and
the NRC. The source term and relative irisks associated with pool storage are the basis for
maintaining only an onsite emergency plan. | Calculations are provided in the licensing process that

quantify radioactive releases associated witrll plausible accidents.

|
The guidance which addresses permanently defueled station IC/EALs in NEI 99-01 is intended to
address both NUMARC/NESP-007 and NU!(?EG-0654 users.
3.16 ISFSI IC/EALs |

I

An Independent spent fuel storage installation (ISFSI) is a complex that is designed and
constructed for the interim storage of spent nuclear fuel and other radioactive materials associated
with spent fuel storage. The Final Rule governing Emergency Planning Licensing Requirements
for Independent Spent Fuel Storage Facilities (Federal Register Volume 60, Number 120 June 22,
1995, Pages 32430-32442) indicated that a significant amount of the radioactive material
contained within a cask must escape its packaging and enter the biosphere for there to be a
significant environmental impact resulting [from an accident involving the dry storage of spent
nuclear fuel. Formal offsite planning is not required because the postulated worst-case accident
involving an ISFSI has insignificant consequfences to the public health and safety.

|
The guidance which addresses ISFSI IC/EALs in NEI 99-01 is intended to address both
NUMARC/NESP-007 and NUREG-0654 users. Licensees may choose to present site-specific
ISFSI IC/EALs separate from other ICs/EALs as presented herein, or integrate them into
Recognition Category A, H, and S |C/EALS.:

|

3.17 Operating Mode Applicability‘%

Emergency action levels have typically bee}x written without regard to the operating mode to which
they apply. While the applicable operating’;modes are obvious for some initiating conditions (e.g.,
failure of the reactor protection system), the situation is not as clear for others.

The plant operating mode that existed at tliue time that the event occurred, prior to any protective
system or operator action initiated in response to the condition, is compared to the mode
applicability of the EALs. If an event occurs, and a lower or higher plant operating mode is
reached before the emergency classification can be made, the declaration shall be based on the
mode that existed at the time the event occ1;1rred.
I

Note that in Revision 4 the system malfunction matrices have been completely separated such that
the system ICs that apply to the Hot Shutdown mode and above are located in Category S and the
system ICs that apply to the Cold Shutdown mode and below are located in Category C.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that have Cold

Shutdown or Refueling for mode applicabili}ty, even if Hot Shutdown (or a higher mode) is entered
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during any subsequent heat-up. In particular, the Fission Product Barrier Matrix EALs are
applicable only to events that initiate in Hot Shutdown or higher.

!
3.17.1 Mode Applicability Matrix |

|
Recognition Category C completely replaces Recognition Category S when in Cold Shutdown and
Refueling modes. It should be noted that Recognition Category A and H IC/EALs still apply when
in Cold Shutdown and Refueling modes. I Recognition Category F is not applicable to Cold
Shutdown and Refueling modes.
MODE APPLICABILITY MATRIX

|
z Recognition Category

Mode D E F

1

Operating

Startup

Hot Standby

XX | XX
XIX | X X|®»

Hot Shutdown

Cold Shutdown

Refueling

X[ XXX X | X|X|>
XX | XX XXX} X

Defueled

None D 4 X

1

The modes identified in the IC/EALs were based on the standard technical specifications for
BWRs and Westinghouse PWRs. To aid in mterpretmg these modes for PWRs from other NSSSs
and for plant with non-standard technical specuflcatlons the modes are described below.

I
I
t
{

3.17.2 BWR Operating Modes |

Power Operations (1): Mode Switch in Run

Startup (2): Mode Switch in Startup/Hot Standby or Refuel (with all vessel
head bolts fully tensioned)

Hot Shutdown (3): Mode {Switch in Shutdown, Average Reactor Coolant
Temperature >200 °F

Cold Shutdown (4): Mode |Switch in Shutdown, Average Reactor Coolant
Temperature < 200 °F

Refueling (5): Mode Swutch in Shutdown or Refuel, and one or more vessel
head bolts less than fully tensioned.

Defueled (None) All reactor fuel removed from reactor pressure vessel

(Full core off load during refueling or extended outage).
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3.17.3 PWR Operating Modes

1
!
1
i
H
i

Power Operations (1): Reactcér Power > 5%, Keff > 0.99

Startup (2): Reactc‘:r Power < 5%, Keff >0.99

Hot Standby (3): RCS 2{350 °F, Keff < 0.99

Hot Shutdown (4): 200 °F:< RCS < 350 °F, Keff < 0.99

Cold Shutdown (5): RCS <i 200 °F, Keff < 0.99

Refueling (6): One o%r more vessel head closure bolts less than fully
tensiorxled

Defueled (None) All reaé:tor fuel removed from reactor pressure vessel.

(Full cére off load during refueling or extended outage)
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4.0 HUMAN FACTORS CONSIDERATIONS
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|
Some factors that should be considered in determining the method of presentation of EALs:

!
Who is the audience (user) for this mformatlon'? A senior utility executive would likely want
information presented differently than a; Ilcensed operator. Offsite agencies and the NRC may
have entirely different information needs’

The conditions under which the mformatlon must be read, understood, and acted upon. Since
the subject matter here is emergency actlons it is highly likely that the user of the EALs will be
under high stress during the conditions |where they are required to be used, particularly under
conditions corresponding to Site Area Emergency and General Emergency.

What is the user's perception as to the |mportance of the EALs compared to other actions and
decisions that may be needed at the same time? To allow a licensed operator to discharge his
responsibilities for dealing with the sntuatlon and also provide prompt notification to outside
agencies, the emergency classification and notification process must be rapid and concise.

I
Is the EAL consistent with the user's knowledge of what constitutes an emergency situation?

How much help does the user receive |n deciding which EAL and emergency class is involved?
An Emergency Director with a staffed TSC and EOF has many more resources immediately at
his disposal than the licensed operator (typically, the Shift Supervisor) who has to make the
initial decisions and take first actions. }

Based on review of a number of plants' EALs and associated information, interviews with utility
personnel, and a review of drill expenence some recommendations follow.

4.1

Level Of Integration Of EALs With Plant Procedures

A rigorous integration of EALs and emergency class determinations into the plant procedure set,
although having some benefits, is probably unnecessary. Such a rigorous integration could well
make it more difficult to keep documentatlon up-to-date. However, keeping EALSs totally separated
from plant procedures and relying on llcensed operator or other utility Emergency Director memory
during infrequent, high stress periods is msufﬂcnent

1
RECOMMENDATION: i

Visual cues in the plant procedulres that it is appropriate to consult the EALs is a
method currently used by several utilities. This method can be effective when it is
tied to appropriate training. Notes in the appropriate plant procedures to consult the
EALs can also be used. It should be noted that this discussion is not restricted to
only the emergency procedures; alarm recognition procedures, abnormal operating
procedures, and normal operatmg procedures that apply to cold shutdown and
refueling modes should also be mcluded In addition, EALs can be based on entry
into particular procedures or ex1stence of particular Critical Safety Function
conditions. ;

i
1
1
i

i
I
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4.2 Method Of Presentation ,
A variety of presentation methods are presently in use. Methods range from directly copying
NUREG-0654 Appendix 1 language, addlng plant-specific indications to clarify NUREG-0654, use
of procedure language including specifi ic tag numbers for instrument readings and alarms,
deliberate omission of instrument tag numbers, flow charts, critical safety function status trees,
checklists, and combinations of the above. ;
i
What is clear, however, is that the licensed operator (typically the Shift Supervisor) is the first user
of this information, has the least amount|of help in interpreting the EALs, and also has other
significant responsibilities to fulfill while deahng with the EALs. Emergency Directors outside the
control room to whom responsibilities are turned over have other resources and advisors available
to them that a licensed operator may not have when first faced with an emergency situation. In
addition, as an emergency situation evolves the operating staff and the health physics staff are
the personnel who must first deal with mformatron that is germane to changing the emergency
classification (up, down, or out of the emergency class).
a
RECOMMENDATION: :
The method of presentation should be one with which the operations and health
physics staff are comfortable. As is the case for emergency procedures, bases for
steps should be in a separate (or separable) document suitable for training and for
reference by emergency response personnel and offsite agencies. Each nuclear
plant should already have presentatlon and human factors standards as part of its
procedure writing guidance. EALs that are consistent with those procedure writing
standards (in particular, emergency operating procedures which most closely
correspond to the conditions under which EALs must be used) should be the norm
for each utility. ;
i

4.3 Symptom-based, Event-based Or Barrier-based EALs

A review of the emergency class descnptlons provided elsewhere in this document shows that
NOQUEs and Alerts deal primarily with sequences that are precursors to more serious emergencies
or that may have taken a plant outside of its intended operating envelope, but currently pose no
danger to the public. Observable mdrcatnons in these classes can be events (e.g. natural
phenomena), symptoms (e.g., high temperature low water level), or barrier-related (e.g.,
challenge to fission product barrier). As!one escalates to Site Area Emergency and General
Emergency, potentlal radiological impact to people (both onsite and offsite) increases. However,
at this point the root cause event(s) leading to the emergency class escalation matter far less than
the increased (potential for) radiological releases. Thus, EALs for these emergency classes
should be primarily symptom- and barrier-based. It should be noted again, as stated in Section
3.4, that barrier monitoring is a subset of symptom monitoring, i.e., what readings (symptoms)
indicate a challenge to a fission product barner
!
RECOMMENDATION: ;

A combination approach that ranges from primarily event-based for NOUEs to
primarily symptom- or barrler-based for General Emergencies is recommended.
This is to better assure that tlmely recognition and notification occurs, that events
occurring during refueling and cold shutdown are appropriately covered, and that
multiple events can be effectlvely treated in the EALs.

|

{
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5.0 GENERIC EAL GUIDANCE

This section provides generic EAL guidance based on the information gathered and reviewed by
the Task Force. Because of the wide variety of presentation methods used at different utilities, this
document specifies guidance as to what each IC and EAL should address, and mcludrng sufficient
basis information for each will best assure unlformlty of approach. This approach is analogous to
reactor vendors' owners groups developing generic emergency procedure guidelines which are
converted by each utility into plant-specrf ¢ emergency operating procedures. Each utility is
reminded, however, to review the "Human' Factors Considerations” section of this document as
part of implementation of the attached Generlc EAL Guidance.

|
|
!

i
The information is presented by Recognitioﬁ Categories:

5.1 Generic Arrangement

» A - Abnormal Rad Levels / Radiological ;Effluent

* C- Cold Shutdown./ Refueling System Malfunction

» D - Permanently Defueled Station Malftfmction

* E - Events Related to Independent Sper§1t Fuel Storage Installations
* F - Fission Product Barrier Degradation
* H-Hazards and Other Conditions Affec}ing Plant Safety

* S - System Malfunction

The Initiating Conditions for each of the above Recognition Categories A, C, D, E, H, and S are in
the order of NOUE, Alert, Site Area Emergency, and General Emergency. For all Recognition
Categories, an Initiating Condition matrix versus Emergency Class is first shown. For Recognition
Category F, the barrier-based EALs are presented in Tables F-1 and F-2 for BWRs and PWRs
respectively. For all other Recognition Categones separate BWR and PWR Initiating Condition
matrices are not required. The purposerof the IC matrices is to provide the reader with an
overview of how the ICs are logically related; under each Emergency Class.

Each of the EAL guides in Recognition Categories A, C, D, E, H, and S is structured in the
following way:

» Recognition Category - As described a‘bove.
i

|
¢ Emergency Class - NOUE, Alert, Site Area Emergency or General Emergency.

« Initiating Condition — Symptom- or Event-Based, Generic Identification and Title.
I

e Operating Mode Applicability - refers' to the operating mode (PWRs) or operating condition
(BWRs) during which the IC/EAL is apphcable Power Operatlon (includes Startup Mode in
PWRs), Hot Standby (includes Hot Standby/ Startup Condition in BWRs), Hot Shutdown, Cold
Shutdown, Refueling, Defueled, All, or None. These modes are defined in each licensee’s
technical specifications. The mode classrflcatlons and terminology appropriate to the specific
facility should be used. See also Section 3.15. Note that Permanently Defueled and ISFSI
IC/EALs have no mode applicability.

{

|
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If an IC or EAL includes an explicit reierence to a technical specification, and the technical
specification is not applicable because of operating mode, then that particular IC or EAL is also
not applicable.

o Example Emergency Action Level(s) — these EALs are examples of conditions and
indications that were considered to meet the criteria of the IC. These examples were not
intended to be all encompassing, and, some may not apply to a particular facility. Utilities
should generally address each example EAL that applies to their site. If an example EAL does
not apply because of its wording, e.g., ispecifies instrumentation not available at the site, the
utility should identify other available means for entry into the IC. Ideally, the example EALs
used will be unambiguous, expressed in site-specific nomenclature, and be readily discernible
from control room instrumentation.

e Basis — provides information that explains the IC and example EALs. The bases are written to
assist the personnel implementing thefgeneric guidance into site-specific procedures. Site-
specific deviations from the IC/EALs should be compared to the Basis for that IC to ensure that
the fundamental intent of each IC/EALl is met. Some bases provide information intended to
assist with establishing site-specific mstrumentatlon values. Appendices A, C, D, and E provide
detailed guidance on implementing thelrtcorrespondlng Recognition Categories.

For Recognition Category F, basis mforma[tlon is presented in a format consistent with Tables 3
and 4. The presentation method shown fori Fission Product Barrier Function Matrix was chosen to
clearly show the synergism among the EALS and to support more accurate dynamic assessments.
Other acceptable methods of achieving these goals which are currently in use include flow charts,
block diagrams, and checklist tables. Utllnt[es selecting these alternative need to ensure that all
possible EAL combinations in the Fission Product Barrier Function Matrix are addressed in their
presentation method.

3
5.2 Generic Bases §

The generic guidance has the primary threshold for NOUEs as operation outside the safety
envelope for the plant as defined by plant technical specifications, including LCOs and Action
Statement Times. In addition, certain precursors of more serious events such as loss of offsite AC
power and earthquakes are included in NOUE IC/EALs. This provides a clear demarcation
between the lowest emergency class and‘ "non-emergency” notifications specified by 10 CFR
50.72.

|

For a number of Alerts, IC/EALs are chosen based on hazards which may cause damage to plant
safety functions (i.e., tornadoes, hurricanes, 'FIRE in plant VITAL AREAs) or require additional help
directly (control room evacuation) and thus increased monitoring of the plant is warranted. The
symptom-based and barrier-based IC/EALs are sufficiently anticipatory to address the results of
multiple failures, regardless of whether there is or is not a common cause. Declaration of the Alert
will already result in the manning of the TSC for assistance and additional monitoring. Thus, direct
escalation to the Site Area Emergency is unnecessary. Other Alerts, that have been specified,
correspond to conditions which are consnste;nt with the emergency class description.

The basis for declaring a Site Area Emergency and General Emergency is primarily the extent and
severity of fission product barrier challenges based on plant conditions as presently known or as
can be reasonably projected. (

|

With regard to the Hazards Recognition Category, the existence of a hazard that represents a
potential degradation in the level of safety of the plant is the basis of NOUE classification. If the
hazard results in VISIBLE DAMAGE to plant structures or equipment associated with safety
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systems or if system performance is affected the event may be escalated to an Alert. The
reference to “duration” or to “damage” to safety systems is intended only to size the event.
Consequential damage from such hazards, if observed, would be the basis for escalation to Site
Area Emergency or General Emergency, by entry to System Malfunction or Fission Product Barrier

IC/EALS. |

|

The guidance presented here is not lntended to be applied to plants as-is. The generic guidance
is intended to give the logic for developing site-specific IC/EALs using site-specific IC/EAL
presentation methods. Each utility will need to revise the IC/EALs to meet site-specific needs with
regard to instrumentation, nomenclature, plant arrangement, and method of presentation, etc.
Such revision is expected and encouraged provided that the intent of the generic guidance is
retained. Deviations from the intent may; be acceptable, but will need to be justified during
regulatory review. ltems associated with presentation, e.g., format, sequencing of IC/EALs, IC
numbering, recognition categories are at thé option of the utility.

5.3 Site Specific Implementatlon

The generic gmdance includes both ICs ar’1d example EALs. It is the intent of this guidance that
both be included in the site-specific |mplementat|on Each serves a specific purpose. The IC is
intended to be the fundamental criteria for the declaration, whereas, the EALs are intended to
represent unambiguous examples of condltlons that may meet the IC. There may be unforeseen
events, or combinations of events, for which the EALs may not be exceeded, but in the judgment
of the Emergency Director, the intent of the IC may be met. While the generic guidance does
include Emergency Director judgment ICs, lthe additional detail in the individual ICs will facilitate
classifications over the broad guidance of the ED judgment ICs.

For sites involving more than one reactor, unit, consideration needs to be given to how events
involving shared safety functions may affect more than one unit, and whether or not this may be a
factor in escalating the event. g

i
State and local requirements have not been reflected in the generic guidance and should be
considered on a case- by-case basis w1th appropriate state and local emergency response
organizations. |

i
i
{

Although not a requirement, utilities sho‘uld consider either preparing a basis document or
including basis information with the ICIEALs The bases provided for each IC/EAL will provide a
starting pomt for developing these site- spemf ¢ bases. This information may assist the Emergency
Director in making classifications, partlcularly those involving judgment or multiple events. The
basis information may be useful in training, for explaining event classifications to offsite officials,
and would facilitate regulatory review and approval of the classification scheme.

5.4 Definitions
In the IC/EALs, selected words have been set in all capital letters. These words are defined terms

having specific meanings as they relate to this procedure. Definitions of these terms are provided
below.

AFFECTING SAFE SHUTDOWN: Event |n progress has adversely affected functions that are
necessary to bring the plant to and malntaln it in the applicable HOT or COLD SHUTDOWN
condition. Plant condition applicability is determined by Technical Specification LCOs in effect.
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Example 1: Event causes damage that results in entry into an LCO that requires the plant
to be placed in HOT SHUTDOWN HOT SHUTDOWN is achievable, but COLD
SHUTDOWN is not. This event is not not “AFFECTING SAFE SHUTDOWN.”
Example 2: Event causes damage that results in entry into an LCO that requires the plant
to be placed in COLD SHUTDOWN HOT SHUTDOWN is achievable, but COLD
SHUTDOWN is not. This event is “li\FFECTING SAFE SHUTDOWN.”
BOMB: refers to an explosive device suspet:ted of having sufficient force to damage plant systems
or structures.

CIVIL DISTURBANCE: is a group of (site-specific #) or more persons violently protesting station
operations or activities at the site.

CONFINEMENT BOUNDARY: is the barrier(s) between areas containing radioactive substances
and the environment.

CONTAINMENT CLOSURE: (PWR) is defined by site-specific procedure. (BWR) is considered to
be Secondary Containment as required by Technical Specifications.

EXPLOSION: is a rapid, violent, unconflned combustion, or catastrophic failure of pressurized
equipment that imparts energy of sufficient force to potentially damage permanent structures,
systems, or components. ;

EXTORTION: is an attempt to cause an act'ion at the station by threat of force.

FAULTED: (PWRs)in a steam generator, the existence of secondary side leakage that results in
an uncontrolled decrease in steam generator pressure or the steam generator being completely
depressurized.

|
FIRE: is combustion characterized by heat and light. Sources of smoke such as slipping drive
belts or overheated electrical equipmentldo not constitute FIREs. Observation of flame is
preferred but is NOT required if large quantEties of smoke and heat are observed.

|
HOSTAGE: is a person(s) held as leverage against the station to ensure that demands will be met
by the station. ;
HOSTILE FORCE: one or more lndlwduals who are engaged in a determined assault, overtly or
by stealth and deception, equipped with suitable weapons capable of killing, maiming, or causing
destruction.

i

i
IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH): A condition that either poses an
immediate threat to life and health or an immediate threat of severe exposure to contaminants
which are likely to have adverse delayed effects on health.

INTRUSION / INTRUDER: is a person(s) present in a specified area without authorization.
Discovery of a BOMB in a specified area is'indication of INTRUSION into that area by a HOSTILE
FORCE.

LOWER FLAMMABILITY LIMIT (LFL): The minimum concentration of a combustible substance

that is capable of propagating a flame through a homogenous mixture of the combustible and a
gaseous oxidizer.
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NORMAL PLANT OPERATIONS: actlvmes at the plant site associated with routine testing,
maintenance, or equipment operations, |n accordance with normal operating or administrative
procedures. Entry into abnormal or emergency operating procedures, or deviation from normal
security or radiological controls posture, is a{ departure from NORMAL PLANT OPERATIONS.

|
PROTECTED AREA: is an area which normally encompasses all controlled areas within the
security protected area fence (site-specific).l

RUPTURED: (PWRs) in a steam generator existence of primary-to-secondary leakage of a
magnitude sufficient to require or cause a reiactor trip and safety injection.

SABOTAGE: is deliberate damage, mis-alignment, or mis-operation of plant equipment with the
intent to render the equipment inoperable. | ’ Equipment found tampered with or damaged due to
malicious mischief may NOT meet the defi mtlon of SABOTAGE until this determination is made by
security supervision.

SIGNIFICANT TRANSIENT: is an UNPLANNED event involving one or more of the following: (1)
automatic turbine runback >25% thermal i'eactor power, (2) electrical load rejection >25% full
electrical load, (3) Reactor Trip, (4) Safety Injection Activation, or (5) thermal power oscillations
>10%

STRIKE ACTION: is a work stoppage within the PROTECTED AREA by a body of workers to
enforce compliance with demands made on (site-specific). The STRIKE ACTION must threaten to
interrupt NORMAL PLANT OPERATIONS.

UNPLANNED: a parameter change or an event that is not the result of an intended evolution and
requires corrective or mitigative actions.

VALID: an indication, report, or condition, is considered to be VALID when it is verified by (1) an
instrument channel check, or (2) indications on related or redundant indicators, or (3) by direct
observation by plant personnel, such that doubt related to the indicator’s operability, the condition’s
existence, or the report’s accuracy is removed. Implicit in this definition is the need for timely
assessment.

VISIBLE DAMAGE: is damage to equipment or structure that is readily observable without
measurements, testing, or analysis. Damage is sufficient to cause concern regarding the
continued operability or reliability of affected safety structure, system, or component. Example
damage includes: deformation due to heat or impact, denting, penetration, rupture, cracking, paint
blistering. Surface blemishes (e.g., paint chlpplng, scratches) should not be included.

VITAL AREA: is any area, normally wnthm‘ the PROTECTED AREA, which contains equipment,

systems, components, or material, the fallure destruction, or release of which could directly or
indirectly endanger the public health and safety by exposure to radiation (site-specific).
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AU1

AU2

NOUE

Any UNPLANNED Release of
Gaseous or Liquid Radio-
activity to the Environment
that Exceeds Two Times the
Radiological Effluent
Technical Specifications for
60 Minutes or Longer.

Op. Modes: All

Unexpected Increase in Plant

. Radiation.

Table 5-A-1

Recognition Category A

Abnormal Rad Levels / Radiological Effluent
INITIATING CONDITION MATRIX

AA1

AA3

Op. ModesTAll

Revision 01/2003

ALERT

Any UNPLANNED Release of
Gaseous or Liquid
Radioactivity to the
Environment that Exceeds 200
Times the Radiological
Effluent Technical
Specifications for 15 Minutes
or Longer.

Op. Modes: All

Release of Radioactive
Material or Increases in

SITE AREA EMERGENCY

Offsite Dose Resulting from an
Actual or Imminent Release of
Gaseous Radioactivity
Exceeds 100 mR TEDE or 500
mR Thyroid CDE for the Actual
or Projected Duration of the
Release.

Op Modes:* All

GENERAL EMERGENCY

Offsite Dose Resulting from an
Actual or Imminent Release of
Gaseous Radioactivity
Exceeds 1000 mR TEDE or
5000 mR Thyrold CDE for the
Actual or Projected Duration
of the Release Using Actual
Meteorology.

Op. Modes: All

Radiation Levels Within the
Facility That Impedes
Operation of Systems
Required to Maintain Safe
Operations or to Establish or
Maintain Cold Shutdown

Op. Modes: All

Damage to Irradiated Fuel or
Loss of Water Level that Has
or Will Result in the
Uncovering of Irradiated Fuel
Outside the Reactor Vessel.
Op. Modes: All
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AU1

Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the Environment
that Exceeds Two Times the Radiological Effluent Technical Specifications for 60
Minutes or Longer.

Operating Mode Applicability: All

Example Emergency Action Leve|l5: (1or2or3or4orb)

1.  VALID reading on any effluent momtonl that exceeds two times the alarm setpoint established
by a current radioactivity discharge permlt for 60 minutes or longer.

2.  VALID reading on one or more of the? following radiation monitors that exceeds the reading
shown for 60 minutes or longer: |

(site-specific list)

3. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or
release rates, with a release duration'of 60 minutes or longer, in excess of two times (site-
specific technical specifications).

4.  VALID reading on perimeter radiation monitoring system greater than 0.10 mR/hr above
normal background sustained for 60 minutes or longer [for sites having telemetered
perimeter monitors].

5. VALID indication on automatic real-time dose assessment capability greater than (site-
specific value) for 60 minutes or Ionger [for sites having such capability].
!

Basis:

Refer to Appendix A for a detailed basis of the radiological effluent IC/EALSs.

This IC addresses a potential or actual decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time. Nuclear
power plants incorporate features intended to control the release of radioactive effluents to the
environment. Further, there are admlnlstratlve controls established to prevent unintentional
releases, or control and monitor mtentlonal releases. These controls are located in the Offsite
Dose Calculation Manual (ODCM), and for plants that have not implemented Generic Letter 89-01,
in the Radiological Effluent Technical Specifications (RETS). The occurrence of extended,
uncontrolled radioactive releases to the envnronment is indicative of a degradation in these
features and/or controls. Some sites may|find it advantageous to address gaseous and liquid
releases with separate initiating conditions and EALs.

The RETS multiples are specified in ICs AU1 and AA1 only to distinguish between non-emergency
conditions, and from each other. While these multiples obviously correspond to an offsite dose or
dose rate, the emphasis in classifying these events is the degradation in the level of safety of the
plant, NOT the magnitude of the associated dose or dose rate. Releases should not be prorated or
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averaged. For example, a release exceeding 4x RETS for 30 minutes does not meet the threshold
for this IC.

UNPLANNED, as used in this context, includes any release for which a radloactlwty discharge
permit was not prepared, or a release that exceeds the conditions (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc ) on the applicable permit. The Emergency Director
should not wait until 60 minutes has elapsed but should declare the event as soon as it is
determined that the release duration has or will likely exceed 60 minutes. Also, if an ongoing
release is detected and the starting time for that release is unknown, the Emergency Director
should, in the absence of data to the contrary, assume that the release has exceeded 60 minutes.

EAL #1 addresses radioactivity releases, thatlt for whatever reason, cause effluent radiation monitor
readings to exceed two times the Technlcal Specification limit and releases are not terminated
within 60 minutes. This alarm setpoint may be associated with a planned batch release, or a
continuous release path. In either case, the setpoint is established by the ODCM to warn of a
release that is not in compliance with the RETS. Indexing the EAL threshold to the ODCM
setpoints in this manner insures that the | EAL threshold will never be less than the setpoint
established by a specific discharge permit. |
EAL #2 is intended for licensees that have established effluent monitoring on non-routine release
pathways for which a discharge permit wouid not normally be prepared. The ODCM establishes a
methodology for determining effluent radlatlon monitor setpoints. The ODCM specifies default
source terms and, for gaseous releases, prescnbes the use of pre-determined annual average
meteorology in the most limiting downwrnd sector for showing compliance with the regulatory
commitments. These monitor reading EALs should be determined using this methodology.

EAL #3 addresses uncontrolled releases that are detected by sample analyses, particularly on
unmonitored pathways, e.g., spills of radloactlve liquids into storm drains, heat exchanger leakage
in river water systems, etc.

The 0.10 mR/hr value in EAL #4 is based on a release rate not exceeding 500 mrem per year, as
provided in the ODCM / RETS, prorated over 8766 hours, multiplied by two, and rounded. (500 +
8766 x 2 = 0.114). This is also the basis of the site specific value in EAL #5.

EALs #1 and #2 directly correlate with the IC since annual average meteorology is required to be
used in showing compliance with the RETS and is used in calculating the alarm setpoints. EALs #4
and #5 are a function of actual meteorology, which will likely be different from the limiting annual
average value. Thus, there will likely be a numerical inconsistency. However, the fundamental
basis of this IC is NOT a dose or dose rate] but rather the degradation in the level of safety of the
plant implied by the uncontrolled release. iExceeding EAL #4 or EAL #5 is an indication of an
uncontrolled release meeting the fundament!al basis for this IC.

i

!
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT
!

AU2
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Unexpected Increase in Plant Radiation.

Operating Mode Applicability: All

Example Emergency Action Levels: (1o0r2)
t
1.  a. VALID (site-specific) indication of uncontrolled water level decrease in the reactor refueling
cavity, spent fuel pool, or fuel transfer canal with all irradiated fuel assemblies remaining
covered by water. |
|
|AND

b. Unplanned VALID (site-specific) Di%ect Area Radiation Monitor reading increases

2. Unplanned VALID Direct Area Radiation Monitor readings increases by a factor of 1000 over
normal* levels.

*Normal levels can be considered
excluding the current peak value.

as the highest reading in the past twenty-four hours

Basis:

This IC addresses increased radiation levels as a result of water level decreases above the RPV
flange or events that have resulted, or may;result in unexpected increases in radiation dose rates
within plant buildings. These radiation increases represent a loss of control over radioactive
material and may represent a potential degriadatlon in the level of safety of the plant.

In light of Reactor Cavity Seal failure mcndents at two different PWRs and loss of water in the
Spent Fuel Pit/Fuel Transfer Canal at a BWR explicit coverage of these types of events via EAL
#1 is appropriate given their potential for increased doses to plant staff. Classification as a NO