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EXECUTIVE SUMMARY

Federal regulations require a nuclear power plant licensee to develop a scheme for the
classification of emergency events and conditions. This scheme is a fundamental component of
an emergency plan in that it provides the defined thresholds that will allow site personnel to
rapidly implement a range of pre-planned emergency response measures. An emergency
classification scheme also facilitates timely decision-making by an Offsite Response
Organization (ORO for implementation of precautionary or protective actions for the public.

The purpose of Nuclear Energy Institute (NEI) 99-01 is to provide guidance to nuclear power
plant licensees for the development of a site-specific emergency classification scheme. The
methodology has been endorsed by the U.S. Nuclear Regulatory Commission (NRC) as an
acceptable method for meeting the requirements of Title 10 of the Code of Federal Regulations
(10 CFR) 50.47(b)(4) and related sections of 10 CFR 50, Appendix E, and the associated
planning standard evaluation elements in NUREG-0654/ FEMA-REP-1, Criteria for Preparation
and Evaluation of Radiological Emergency Response Plans and Preparedness in Support of
Nuclear Power Plants. Individuals responsible for developing an emergency classification
scheme are strongly encouraged to review all applicable NRC requirements and guidance prior
to beginning their work.

NEI 99-01 contains a set of generic Initiating Conditions (ICs), Emergency Action Levels
(EALSs) and fission product barrier status thresholds. It also includes supporting technical basis
information, developer notes and recommended classification instructions for users. Scheme
developers should implement ICs, EALs and thresholds as close as practicable to the generic
material presented in this document with allowance for changes necessary to address site-specific
considerations such as plant design, location, terminology, etc.

Properly implemented, the guidance in NEI 99-01 will yield a site-specific emergency
classification scheme with clearly defined and readily observable EALs and thresholds. Other
benefits include the development of a sound basis document, the adoption of industry-standard
instructions for emergency classification (e.g., transient events, classification of multiple events,
upgrading, downgrading, etc.), and incorporation of features to improve human performance.
An emergency classification using this scheme will be appropriate to the risk posed to plant
workers and the public, and should be the same as that made by another NEI 99-01 user plant in
response to a similar event.

Finally, unique State and local requirements associated with an emergency classification scheme
are not reflected in this guidance. Incorporation of these requirements may be performed on a
case-by-case basis in conjunction with the appropriate ORO agency. Any such changes will
require a review under the applicable sections of 10 CFR 50.
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DEVELOPMENT OF EMERGENCY ACTION LEVELS
FOR NON-PASSIVE REACTORS

1 REGULATORY BACKGROUND

1.1

1.2

OPERATING REACTORS

Title 10, Code of Federal Regulations (CFR), Energy, contains the U.S. Nuclear
Regulatory Commission (NRC) regulations applicable to nuclear power reactor facilities.
Several of these regulations govern the development, approval and use of an emergency
classification scheme. A review of the sections listed below will aid the reader in
understanding the key terminology developed in Section 3.0 of this document.

10 CFR 50.47(a)(1)(1)

10 CFR 50.47(b)(4)

10 CFR 50.54(q)

10 CFR 50.72

10 CFR 50, Appendix E, IV.B, Assessment Actions

10 CFR 50, Appendix E, IV.C, Activation of Emergency Organization

The above regulations are supplemented by various regulatory guidance documents; these
include:

B NSIR/DPR-ISG-01, Interim Staff Guidance, Emergency Planning for Nuclear Power
Plants

B NUREG-0654/FEMA-REP-1, Criteria for Preparation and Evaluation of
Radiological Emergency Response Plans and Preparedness in Support of Nuclear
Power Plants

B NUREG-1022, Event Reporting Guidelines: 10 CFR 50.72 and 50.73

B Regulatory Guide 1.101, Emergency Response Planning and Preparedness for
Nuclear Power Reactors

B Regulatory Guide 1.219, Guidance on Making Changes to Emergency Plans for
Nuclear Power Reactors

The above list is not all-inclusive, and it is recommended that scheme developers consult
with licensing/regulatory affairs personnel to identify and understand applicable
requirements and guidance. Questions may also be directed to the NEI Emergency
Preparedness staff.

IMMEDIATE NOTIFICATION REQUIREMENTS PER 10 CFR 50.72

There are a range of “non-emergency events” reported to the NRC in accordance with the
requirements of 10 CFR 50.72, Immediate notification requirements for operating
nuclear power reactors. Guidance concerning these reporting requirements, and example
events, are provided in NUREG-1022. Certain events may require both an emergency
declaration in accordance with the requirements of 10 CFR 50.47 and Appendix E, and
an event notification under the provisions of 10 CFR 50.72. In some cases, a licensee
may choose to retract the notification of a declared emergency per the guidance in

1
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NUREG-1022; however, the events associated with emergency declaration remain
inspectable. Additional guidance may be found in Reactor Oversight Process Frequently
Asked Question 21-02, Counting DEP Opportunities from an Emergency Following
Retraction of the NRC Emergency Notification.

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI)

The guidance in NEI 99-01 is applicable to licensees electing to use their 10 CFR 50
emergency plan to fulfill the requirements of 10 CFR 72.32 for a stand-alone ISFSI. The
emergency classification levels applicable to an ISFSI are consistent with those described
in 10 CFR 50, Appendix E, and NUREG 0654/FEMA-REP-1. The initiating conditions
germane to a 10 CFR 72.32 emergency plan (as described in NUREG-1567) are
subsumed within the classification scheme for a 10 CFR 50.47 emergency plan.

The generic ICs and EALSs for an ISFSI are presented in Section 8, ISFSI ICs/EALs. IC
IUT covers the spectrum of credible natural and man-made events included within the
scope of an ISFSI design. This IC is not applicable to installations or facilities that may
process and/or repackage spent fuel (e.g., a Monitored Retrievable Storage Facility or an
ISFSI at a spent fuel processing facility). In addition, appropriate aspects of IC HU1 and
IC HAT should also be included in a scheme to address a HOSTILE ACTION directed
against an ISFSI.

An analysis of potential onsite and offsite consequences of accidental releases associated
with the operation of an ISFSI is contained in NUREG-1140, A Regulatory Analysis on
Emergency Preparedness for Fuel Cycle and Other Radioactive Material Licensees.
NUREG-1140 concluded that the postulated worst-case accident involving an ISFSI has
insignificant consequences to public health and safety. This evaluation shows that the
maximum offsite dose to a member of the public due to an accidental release of
radioactive materials would not exceed 1 rem Effective Dose Equivalent.

Regarding the above information, the expectations for an offsite response to an Alert
classified under a 10 CFR 72.32 emergency plan are generally consistent with those for a
Notification of Unusual Event in a 10 CFR 50.47 emergency plan (e.g., to provide
assistance if requested). Also, the licensee’s Emergency Response Organization (ERO)
required for 10 CFR 72.32 emergency plan is different than that prescribed for a 10 CFR
50.47 emergency plan (e.g., no emergency technical support function).

SPENT FUEL POOL MONITORING INSTRUMENTATION

On March 11, 2011, the Great East Japan Earthquake, rated a magnitude 9.0 on the
Richter Scale, occurred off the coast of Honshu Island, resulting in the automatic
shutdown of 11 nuclear power plants at four sites along the northeast coast of Japan,
including three of six reactors at the Fukushima Dai-ichi site (the three remaining plants
were shutdown for maintenance). The earthquake caused a large tsunami that is estimated
to have exceeded 14 meters (46 feet) in height at the Fukushima Dai-ichi site. The
earthquake and tsunami disabled most of the offsite and onsite electrical power systems,
causing an extended loss of AC power that ultimately led to core damage in three
reactors. While the loss of power also impaired the spent fuel pool cooling function,
sufficient water inventory was maintained in the pools to preclude fuel damage.
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Following a review of the Fukushima Dai-ichi accident, the NRC concluded that several
measures were necessary to ensure adequate protection of public health and safety under
the provisions of the backfit rule, 10 CFR 50.109(a)(4)(ii). Among them was to provide
each spent fuel pool with reliable level instrumentation to significantly enhance the
ability of key decision-makers to allocate resources effectively following a beyond design
basis event. This conclusion led the NRC to issue Order EA-12-051, Issuance of Order to
Modify Licenses with Regard to Reliable Spent Fuel Pool Instrumentation, on March 12,
2012, to all US nuclear plants with an operating license, construction permit, or combined
construction and operating license.

NRC Order EA-12-051 states, in part, “All licensees ... shall have a reliable indication of
the water level in associated spent fuel storage pools capable of supporting identification
of the following pool water level conditions by trained personnel: (1) level that is
adequate to support operation of the normal fuel pool cooling system, (2) level that is
adequate to provide substantial radiation shielding for a person standing on the spent fuel
pool operating deck, and (3) level where fuel remains covered and actions to implement
make-up water addition should no longer be deferred.” To this end, all licensees must
provide:

B A primary and back-up level instrument that will monitor water level from the normal
level to the top of the used fuel rack in the pool;

B A display in an area accessible following a severe event; and

B Independent electrical power to each instrument channel and provide an alternate
remote power connection capability.

The requirements in NRC Order EA-12-051 were eventually codified in 10 CFR 50.155,
Mitigation of beyond-design-basis events; refer to 10 CFR 50.155(e), Spent fuel pool
monitoring. NEI 99-01 contains three EALSs that reflect the availability of the enhanced
spent fuel pool level instrumentation associated with the requirements of 10 CFR 50.155.

These EALs, along with associated notes, bases and developer notes, are presented in ICs
AA2, AS2 and AG2.

DECOMMISSIONING FACILITY

A power reactor licensee that has submitted certifications of the permanent cessation of
operations and permanent removal of all fuel from the reactor vessel, in accordance with
10 CFR 50.82(a)(1) or 10 CFR 52.110(a), may continue using the ICs and EALs in
Recognition Categories A, C, I and H applicable to All Modes or the Defueled Mode.
Such use may continue through the Post-Shutdown phase of decommissioning (i.e., prior
to entering the Permanently Defueled phase). During this period, a licensee may use an
operator aid (e.g., a wallboard) to identify those ICs and EALs that are precluded from
occurring once the reactor is permanently shutdown.

APPLICABILITY TO ADVANCED AND SMALL MODULAR REACTOR DESIGNS

The guidance in this document primarily addresses so-called Generation I and II plant
designs — large light water reactors with non-passive safety features; however, it may be
adapted to advanced non-passive designs, often referred to as Generation III designs, as
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well. Developers of an emergency classification scheme for an advanced non-passive
reactor plant may need to propose deviations from the generic guidance to account for the
differences in design features, and operating characteristics and capabilities.

The guidance in NEI 99-01 is not applicable to advanced passive light water reactor
designs. An emergency classification scheme for this type of facility should be
developed in accordance with NEI 07-01, Methodology for Development of Emergency
Action Levels, Advanced Passive Light Water Reactors.

Finally, there are significant design and operating differences between large light water
reactors and Small Modular Reactors (SMRs) (e.g., differences in source term and
accident progression); therefore, the guidance in NEI 99-01 is not applicable to SMR
designs.
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2 KEY TERMINOLOGY USED IN NEI 99-01

There are several key terms that appear throughout the NEI 99-01 methodology. These terms are
introduced in this section to support understanding of subsequent material. As an aid to the
reader, the following table is provided as an overview to illustrate the relationship of the terms to
each other.

Emergency Classification Level

Unusual Event Alert SAE GE
v v v v
Initiating Condition Initiating Condition Initiating Condition Initiating Condition
v v v v
Emergency Action Emergency Action Emergency Action Emergency Action
Level (1) Level (1) Level (1) Level (1)
e Operating Mode e Operating Mode e Operating Mode e Operating Mode
Applicability Applicability Applicability Applicability
e Notes e Notes e Notes e Notes
e Basis e Basis e Basis e Basis

(1) - When making an emergency classification, the Emergency Director must consider all
information having a bearing on the proper assessment of an Initiating Condition (IC). This
includes the Emergency Action Level (EAL) plus the associated Operating Mode Applicability,
Notes and the informing Basis information. In the Recognition Category F matrices, EALs are
referred to as Fission Product Barrier Thresholds; the thresholds serve the same function as an
EAL.

2.1 EMERGENCY CLASSIFICATION LEVEL (ECL)

One of a set of names or titles established by the US Nuclear Regulatory Commission
(NRC) for grouping off-normal events or conditions according to (1) potential or actual
effects or consequences, and (2) resulting onsite and offsite response actions. The
emergency classification levels, in ascending order of severity, are:

B Notification of Unusual Event (NOUE)
B Alert

B Site Area Emergency (SAE)

B General Emergency (GE)

2.1.1 Notification of Unusual Event (NOUE)'

Events are in progress or have occurred which indicate a potential degradation of the
level of safety of the plant or indicate a security threat to facility protection has been

! This term is sometimes shortened to Unusual Event (UE) or other similar site-specific terminology. The terms
Notification of Unusual Event, NOUE and Unusual Event are used interchangeably throughout this document
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initiated. No releases of radioactive material requiring offsite response or monitoring are
expected unless further degradation of safety systems occurs.

Purpose: The purpose of this classification is to assure that the first step in future
response has been carried out, to bring the operations staff to a state of readiness, and to
provide systematic handling of unusual event information and decision-making.

Alert

Events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable
life threatening risk to site personnel or damage to site equipment because of HOSTILE
ACTION. Any releases are expected to be limited to small fractions of the EPA PAG
exposure levels.

Purpose: The purpose of this classification is to assure that emergency personnel are
readily available to respond if the situation becomes more serious or to perform
confirmatory radiation monitoring if required, and provide offsite authorities current
information on plant status and parameters.

Site Area Emergency

Events are in progress or have occurred which involve actual or likely major failures of
plant functions needed for protection of the public or HOSTILE ACTION that results in
intentional damage or malicious acts; 1) toward site personnel or equipment that could
lead to the likely failure of or; 2) that prevent effective access to, equipment needed for
the protection of the public. Any releases are not expected to result in exposure levels
which exceed EPA PAG exposure levels beyond the site boundary.

Purpose: The purpose of the Site Area Emergency declaration is to assure that
emergency response centers are staffed, to assure that monitoring teams are dispatched, to
assure that personnel required for evacuation of near-site areas are at duty stations if the
situation becomes more serious, to provide consultation with offsite authorities, and to
provide updates to the public through government authorities.

General Emergency (GE)

Events are in progress or have occurred which involve actual or imminent substantial
core degradation or melting with potential for loss of containment integrity or HOSTILE
ACTION that results in an actual loss of physical control of the facility. Releases can be
reasonably expected to exceed EPA PAG exposure levels offsite for more than the
immediate site area.

Purpose: The purpose of the General Emergency declaration is to initiate predetermined
protective actions for the public, to provide continuous assessment of information from
the licensee and offsite organizational measurements, to initiate additional measures as
indicated by actual or potential releases, to provide consultation with offsite authorities,
and to provide updates for the public through government authorities.
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INITIATING CONDITION (IC)

An event or condition that aligns with the definition of one of the four emergency
classification levels by virtue of the potential or actual effects or consequences.

Discussion: An IC describes an event or condition with potential or actual effects or
consequences that align with the definition of an emergency classification level. An IC
can be expressed as a continuous, measurable parameter (e.g., RCS leakage), an event
(e.g., an earthquake), or the status of one or more fission product barriers (e.g., loss of the
RCS barrier). Considerations for the assignment of a particular Initiating Condition to an
emergency classification level are discussed in Section 3.

EMERGENCY ACTION LEVEL (EAL)

A pre-determined, site-specific, observable threshold for an Initiating Condition that,
when met or exceeded, places the plant in a given emergency classification level.

Discussion: EAL statements may utilize a variety of criteria including instrument
readings and equipment status indications; observable events; results of calculations and
analyses; entry into particular procedures; and the occurrence of natural phenomena.

FISSION PRODUCT BARRIER THRESHOLD

A pre-determined, site-specific, observable threshold indicating the loss or potential loss
of a fission product barrier.

Discussion: Fission product barrier thresholds represent threats to the defense-in-depth
design concept that precludes the release of radioactive fission products to the
environment. This concept relies on multiple physical barriers, any one of which, if
maintained intact, precludes the release of significant amounts of radioactive fission
products to the environment. The primary fission product barriers are:

B Fuel Clad
B Reactor Coolant System (RCS)
B Containment

Upon determination that one or more fission product barrier thresholds have been
exceeded, the combination of barrier loss and/or potential loss thresholds is compared to
the fission product barrier IC/EAL criteria to determine the appropriate ECL.

In some accident sequences, an IC and EAL presented in the Abnormal Radiation Levels
/ Radiological Effluent (A) Recognition Category will be exceeded at the same time, or
shortly after, one or more of the Fission Product Barrier (F) ICs and EALs are met. For
example, conditions that include a potential loss of the containment barrier may warrant a
General Emergency ECL while a concurrent radiological assessment, considering only
design basis containment leakage, indicates a Site Area Emergency ECL,; in this case, the
General Emergency is declared. The A and F IC sets work together to ensure timely
emergency classifications of potential or actual releases of radioactivity from whatever
source, including events involving sources not encompassed by the fission product barrier
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matrix (e.g., a spent fuel pool accident).
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3 DESIGN OF THE NEI 99-01 EMERGENCY CLASSIFICATION SCHEME

31

3.1.1

ASSIGNMENT OF EMERGENCY CLASSIFICATION LEVELS (ECLS)

An effective emergency classification scheme must incorporate a realistic and accurate
assessment of risk, both to plant workers and the public. There are obvious health and
safety risks in underestimating the potential or actual threat from an event or condition;
however, there are risks in overestimating the threat as well (e.g., harm that may occur
during an evacuation). The NEI 99-01 emergency classification scheme attempts to
strike an appropriate balance between reasonably anticipated event or condition
consequences, potential accident trajectories, and risk avoidance or minimization.

In order to align each Initiating Conditions (IC) with the appropriate ECL, it was
necessary to determine the attributes of each ECL. The goal of this process is to answer
the question, “What events or conditions should be placed under each ECL?” The
following sources provided information and context for the development of ECL
attributes.

B Assessments of the effects and consequences of different types of events and
conditions

Typical abnormal and emergency operating procedure setpoints and transition criteria
Typical Technical Specification limits and controls

Radiological Effluent Technical Specifications (RETS)/Offsite Dose Calculation
Manual (ODCM) radiological release limits

Review of selected Updated Final Safety Analysis Report (UFSAR) accident analyses
Environmental Protection Agency (EPA) Protective Action Guidelines (PAGs)
NUREG-0654/FEMA-REP-1, Revision 1, Appendix 1, Emergency Action Level
Guidelines for Nuclear Power Plants

B [ndustry Operating Experience

B Input from industry subject matter experts and NRC staff members

The following ECL attributes were created by the NEI 99-01, Revision 6, Preparation
Team to aid in the development of ICs and Emergency Action Levels (EALs). The team
decided to include the attributes since they may be useful in briefing and training settings
(e.g., helping an Emergency Director understand why a particular condition is classified
as an Alert). It should be stressed that developers not attempt to redefine these attributes
or apply them in any fashion that would change the generic guidance contained in this
document.?

The attributes of each ECL are presented below.

Notification of Unusual Event (NOUE)

A Notification of Unusual Event, as defined in section 2.1.1, generally includes events or

2 The use of ECL attributes is at the discretion of a licensee and is not a requirement of the NRC. If a licensee
chooses in incorporate the ECL attributes into their scheme basis document, it must be very clear that the NRC staff
has not endorsed their acceptability or application for any purpose. In particular, the staff does not consider the
attribute statements to supersede the established ECL definitions. As a result, the use of the attributes as a basis for
justifying EAL changes is unacceptable.
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conditions that involve:

(A) A risk-significant precursor to a more serious event or condition that cannot be
addressed without activation of the emergency plan and mobilization of the ERO.

(B) A minor loss of control of radioactive materials or the ability to control radiation
levels within the plant.

(C) A consequence otherwise significant enough to warrant notification to local, State
and Federal authorities.

Alert
An Alert, as defined in section 2.1.2, generally includes events or conditions that involve:

(A) A loss or potential loss of either the Fuel Clad or Reactor Coolant System (RCS)
fission product barrier.

(B) An event or condition that significantly reduces the margin to a loss or potential
loss of the Fuel Clad or RCS fission product barrier.

(C) A significant loss of control of radioactive materials resulting in an inability to
control radiation levels within the plant, or a release of radioactive materials to the
environment that could result in doses greater than 1% of an EPA PAG at or beyond
the site boundary.

(D) A HOSTILE ACTION occurring within the OWNER CONTROLLED AREA,
including those directed at an Independent Spent Fuel Storage Installation (ISFSI).

Site Area Emergency

A Site Area Emergency, as defined in section 2.1.3, generally includes events or
conditions that involve:

(A) A loss or potential loss of any two fission product barriers - Fuel Clad, RCS and/or
Containment.

(B) A precursor event or condition that may lead to the loss or potential loss of multiple
fission product barriers within a relatively short period of time. Precursor events
and conditions of this type include those that challenge the monitoring and/or
control of multiple safety systems.

(C) A release of radioactive materials to the environment that could result in doses
greater than 10% of an EPA PAG at or beyond the site boundary.

(D) A HOSTILE ACTION occurring within the plant PROTECTED AREA.
General Emergency
A General Emergency, as defined in section 2.1.4, generally includes events or conditions
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that involve:

(A) Loss of any two fission product barriers AND loss or potential loss of the third
barrier - Fuel Clad, RCS and/or Containment.

(B) A precursor event or condition that, unmitigated, may lead to a loss of all three
fission product barriers. Precursor events and conditions of this type include those
that lead directly to core damage and loss of containment integrity.

(C) A release of radioactive materials to the environment that could result in doses
greater than an EPA PAG at or beyond the site boundary.

Risk-Informed Insights

Emergency preparedness is a defense-in-depth measure that is independent of the
assessed risk from any particular accident sequence; however, the development of an
effective emergency classification scheme can benefit from a review of risk-based
assessment results. To that end, the development and assignment of certain ICs and
EALs also considered insights from several site-specific probabilistic safety assessments
(PSA - also known as probabilistic risk assessment, PRA). Some generic insights from
this review included:

1. Accident sequences involving a prolonged loss of all AC power are significant
contributors to core damage frequency at many Pressurized Water Reactors (PWRs)
and Boiling Water Reactors (BWRs). For this reason, a loss of all AC power for
greater than 15 minutes, with the plant at or above Hot Shutdown, was assigned an
ECL of Site Area Emergency. Precursor events to a loss of all AC power were also
included as an Unusual Event and an Alert.

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

3. PSAs indicated that leading contributors to latent fatalities were sequences involving
a containment bypass, a large Loss of Coolant Accident (LOCA) with early
containment failure, a Station Blackout lasting longer than the site-specific coping
period, and a reactor coolant pump seal failure. A generic EAL methodology needs
to be sufficiently rigorous to address these sequences in a timely fashion.

TYPES OF INITIATING CONDITIONS AND EMERGENCY ACTION LEVELS

The NEI 99-01 methodology makes use of symptom-based, barrier-based and event-
based ICs and EALs. Each type is discussed below.

Symptom-based ICs and EALs are parameters or conditions that are measurable over

some range using plant instrumentation (e.g., core temperature, reactor coolant level,

radiological effluent, etc.). When one or more of these parameters or conditions are off-
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normal, reactor operators will implement procedures to identify the probable cause(s) and
take corrective action.

Fission product barrier-based ICs and EALs are the subset of symptom-based EALSs that
refer specifically to the level of challenge to the principal barriers against the release of
radioactive material from the reactor core to the environment. These barriers are the Fuel
Clad, the Reactor Coolant System pressure boundary, and the Containment. The barrier-
based ICs and EALs consider the level of challenge to each individual barrier -
potentially lost and lost - and the total number of barriers under challenge.

Event-based ICs and EALs define a variety of specific occurrences that have potential or
actual safety significance. These include natural phenomena (e.g., an earthquake) or
man-made hazards such as a toxic gas release.

NSSS DESIGN DIFFERENCES

The NEI 99-01 emergency classification scheme accounts for the design differences
between PWRs and BWRs by specifying EALs unique to each type of Nuclear Steam
Supply System (NSSS). There are also significant design differences among PWR
NSSSs; therefore, guidance is provided to aid in the development of EALs appropriate to
different PWR NSSS types. In some instances, development guidance also addresses
unique considerations for advanced non-passive reactor designs such as the Advanced
Boiling Water Reactor (ABWR), the Advanced Pressurized Water Reactor (APWR) and
the Evolutionary Power Reactor (EPR).

Developers will need to consider the relevant aspects of their plant’s design and operating
characteristics when converting the generic guidance of this document into a site-specific
classification scheme. The goal is to maintain as much fidelity as possible to the intent of
generic ICs and EALs within the constraints imposed by the plant design and operating
characteristics. To this end, developers of a scheme for an advanced non-passive reactor
may need to add, modify or delete some information contained in this document; these
changes will be reviewed for acceptability by the NRC as part of the scheme approval
process.

ORGANIZATION AND PRESENTATION OF GENERIC INFORMATION

The scheme’s generic information is organized by Recognition Category in the following
order.

A - Abnormal Radiation Levels / Radiological Effluent — Section 6

C - Cold Shutdown / Refueling System Malfunction — Section 7

I - Independent Spent Fuel Storage Installation (ISFSI) — Section 8

F - Fission Product Barrier — Section 9

H - Hazards and Other Conditions Affecting Plant Safety — Section 10
S - System Malfunction — Section 11

Each Recognition Category section contains a matrix showing the ICs and their
associated emergency classification levels.

The following information and guidance is provided for each IC:
12
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B ECL - the assigned emergency classification level for the IC.

B [Initiating Condition — provides a summary description of the emergency event or
condition.

B Operating Mode Applicability — Lists the modes during which the IC and associated
EAL(s) are applicable (i.e., are to be used to classify events or conditions).

B Example Emergency Action Level(s) — Provides examples of reports and
indications that are considered to meet the intent of the IC. Developers should
address each example EAL. If the generic approach to the development of an
example EAL cannot be used (e.g., an assumed instrumentation range is not available
at the plant), the developer should attempt to specify an alternate means for
identifying entry into the IC.

For Recognition Category F, the fission product barrier thresholds are presented in
tables applicable to BWRs and PWRs, and arranged by fission product barrier and the
degree of barrier challenge (i.e., potential loss or loss). This presentation method
shows the relationship among the thresholds and supports accurate assessments.

B Basis — Provides background information that explains the intent and application of
the IC and EALs. In some cases, the basis also includes relevant source information
and references.

B Developer Notes - Information that supports the development of the site-specific ICs
and EALs. This may include clarifications, references, examples, instructions for
calculations, etc. Developer notes should not be included in the site’s emergency
classification scheme basis document. Developers may elect to include information
resulting from a developer note action in a basis section.

B ECL Assignment Attributes — Located within the Developer Notes section,
specifies the attribute used for assigning the IC to a given ECL.

It is important to note that NRC references to “an EAL” typically mean the Initiating
Condition, the Operating Mode Applicability, the EAL(s), and the Basis (i.e., all the
aspects of a given EAL).

IC AND EAL MODE APPLICABILITY

The NEI 99-01 emergency classification scheme was developed recognizing that the
applicability of ICs and EALs will vary with plant mode. For example, some symptom-
based ICs and EALs can be assessed only during the power operations, startup, or hot
standby/shutdown modes of operation when all fission product barriers are in place, and
plant instrumentation and safety systems are fully operational. In the cold shutdown and
refueling modes, different symptom-based ICs and EALs will come into play to reflect
the opening of systems for routine maintenance, the unavailability of some safety system
components and the use of alternate instrumentation.

The following table shows which Recognition Categories are applicable in each plant
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mode. The ICs and EALSs for a given Recognition Category are applicable in the
indicated modes. In the case where a licensee’s mode descriptions contained in their
current licensing basis (e.g., Technical Specifications) are not aligned with the table
below, the licensee should propose an alternative mode applicability matrix for NRC
review. There is no intent to require a licensee to change their mode descriptions to
support an emergency classification scheme submittal.

MODE APPLICABILITY MATRIX

Recognition Category
Mode A C I F H S
Power Operations X X X X X
Startup X X X X X
Hot Standby X X X X X
Hot Shutdown X X X X X
Cold Shutdown X X X X
Refueling X X X X
Defueled X X X X

Typical BWR Operating Modes

Power Operations (1):

Startup (2):

Hot Shutdown (3):

Cold Shutdown (4):

Refueling (5):

Mode Switch in Run

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

Mode Switch in Shutdown, Average Reactor
Coolant Temperature >200 °F

Mode Switch in Shutdown, Average Reactor
Coolant Temperature < 200 °F

Mode Switch in Shutdown or Refuel, and one or
more vessel head bolts less than fully tensioned.

Typical PWR Operating Modes

Power Operations (1):
Startup (2):

Hot Standby (3):

Hot Shutdown (4):
Cold Shutdown (5):
Refueling (6):

Reactor Power > 5%, Keff > 0.99
Reactor Power < 5%, Keff > 0.99
RCS > 350 °F, Keff <0.99

200 °F <RCS <350 °F, Keff <0.99
RCS <200 °F, Keff <0.99

One or more vessel head closure bolts less than
fully tensioned

14



NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

Developers will need to incorporate the mode criteria from unit-specific Technical
Specifications into their emergency classification scheme. In addition, the scheme must
also include the following mode designation specific to NEI 99-01:

Defueled (None): All fuel removed from the reactor vessel (i.e., full
core offload during refueling or extended outage).
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4 SITE-SPECIFIC SCHEME DEVELOPMENT GUIDANCE

This section provides detailed guidance for developing a site-specific emergency classification
scheme. Conceptually, the approach discussed here mirrors the approach used to prepare
emergency operating procedures — each nuclear power plant coverts the generic material
prepared by reactor vendor owners groups into site-specific emergency operating procedures.
Likewise, the emergency classification scheme developer will use the generic guidance in NEI
99-01 to prepare a site-specific emergency classification scheme and the associated basis
document.

It is important that the NEI 99-01 emergency classification scheme be implemented as an
integrated package. Selected use of portions of this guidance is strongly discouraged as it will
lead to an inconsistent or incomplete emergency classification scheme that will likely not receive
the necessary regulatory approval.

4.1 GENERAL IMPLEMENTATION GUIDANCE

The guidance in NEI 99-01 is not intended to be applied to plants “as-is;” however,
developers should attempt to keep their site-specific schemes as close to the generic
guidance as possible. The goal is to meet the intent of the generic Initiating Conditions
(ICs) and Emergency Action Levels (EALs) within the context of site-specific
characteristics — locale, plant design, operating features, terminology, etc. Meeting this
goal will result in a shorter and less cumbersome NRC review and approval process,
closer alignment with the schemes of other nuclear power plant sites and better
positioning to adopt future industry-wide scheme enhancements.

When properly developed, the ICs and EALs should be unambiguous and readily
assessable.

As discussed in Section 3, the generic guidance includes ICs and example EALs. It is the
intent of this guidance that both be included in site-specific documents as each serves a
specific purpose. The IC is the fundamental event or condition requiring a declaration.
The EAL(s) is the pre-determined threshold that defines when the IC is met. If some
feature of the plant location or design is not compatible with a generic IC or EAL, efforts
should be made to identify an alternate IC or EAL.

If an IC or EAL includes an explicit reference to a mode dependent technical
specification limit that is not applicable to the plant, then that IC and/or EAL need not be
included in the site-specific scheme. In these cases, developers must provide adequate
documentation to justify why the IC and/or EAL were not incorporated (i.e., sufficient
detail to allow a third party to understand the decision not to incorporate the generic
guidance).

Useful acronyms and abbreviations associated with the NEI 99-01 emergency
classification scheme are presented in Appendix A, Acronyms and Abbreviations. Site-
specific entries may be added if necessary.

Many words or terms used in the NEI 99-01 emergency classification scheme have
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scheme-specific definitions. These words and terms are identified by being set in all
capital letters (i.e., ALL CAPS). The definitions are presented in Appendix B,
Definitions.

Below are examples of acceptable modifications to the generic guidance. These may be
incorporated depending upon site developer and user preferences.

B The ICs within a Recognition Category may be placed in reverse order for
presentation purposes (e.g., start with a General Emergency at the left/top of a user
aid, followed by Site Area Emergency, Alert and NOUE).

B The Initiating Condition numbering may be changed.

B The first letter of a Recognition Category designation may be changed, as follows,
provided the change is carried through for all the associated IC identifiers.

e R may be used in lieu of A
e M may be used in lieu of S

For example, the Abnormal Radiation Levels / Radiological Effluent category
designator “A” (for Abnormal) may be changed to “R” (for Radiation). This means
that the associated ICs would be changed to RU1, RU2, RAI, etc.

B The ICs and EALSs from Recognition Categories S and C may be incorporated into a
common presentation method (e.g., one table) provided that all related notes and
mode applicability requirements are maintained.

B The ICs and EALs for Emergency Director judgment and security-related events may
be placed under separate Recognition Categories.

B The terms EAL and threshold may be used interchangeably.

All instances of the EAL “OR” logic presented under an IC (e.g., EAL #1 OR EAL #2)
should be maintained in presentation methods to users.

The material in the Developer Notes section is included to assist developers with crafting
correct IC and EAL statements. This material is not required to be in the final emergency
classification scheme basis document.

CRITICAL CHARACTERISTICS

As discussed above, developers are encouraged to keep their site-specific schemes as
close to the generic guidance as possible. When crafting the scheme, developers should
satisfy themselves that certain critical characteristics have been met. These critical
characteristics are listed below.

B The ICs, EALs, Operating Mode Applicability criteria, Notes and Basis information
are consistent with industry guidance; while the actual wording may be different, the
classification intent is maintained. With respect to Recognition Category F, a site-
specific scheme must include some type of user-aid to facilitate timely and accurate
classification of fission product barrier losses and/or potential losses. The user-aid
logic must be consistent with the classification logic presented in Section 9.
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B The ICs, EALSs, Operating Mode Applicability criteria, Notes and Basis information
are technically complete and accurate (i.e., they contain the information necessary to
make a correct classification).

B EAL statements use objective criteria and observable values.

B ICs, EALs, Operating Mode Applicability and Note statements and formatting
consider human factors and are user-friendly.

B The scheme facilitates upgrading and downgrading of the emergency classification
where necessary.

B The scheme facilitates classification of multiple concurrent events or conditions.

INSTRUMENTATION USED FOR EALS

EALSs should make use of appropriate instrumentation described in the emergency plan
sections that address 10 CFR 50.47(b)(8) and (9), and in Chapter 7 of the site FSAR (e.g.,
commitments related to Regulatory Guide 1.97). Instrumentation for an EAL:

B does not have to be safety-related,

B need not need be addressed by a Technical Specification or an ODCM/RETS
control requirement,

B does not require an emergency power source, and

B can be used even when installed for other purposes (e.g., a radiation monitor).

Scheme developers should strive to incorporate instrumentation that is reliable and
routinely maintained in accordance with site programs and procedures. Alarms
referenced in EAL statements should be those that are the most operationally significant
for the described event or condition. In addition, instrumentation and alarms should be
reasonably accessible during an event or condition.

Developers should also ensure that EAL-related instrumentation is subject to periodic
calibration checks and the specified EAL threshold values are within the calibrated range.
Any automatic instrumentation functions that may impact an accurate EAL assessment
should be considered. In addition, EAL setpoint values should not use terms such as
“off-scale low” or “off-scale high” since that type of reading may not be readily
differentiated from an instrument failure. Findings and violations related to EAL
instrumentation issues may be located on the NRC website.

EALs may specify instrumentation with readout locations outside the main Control
Room, if doing so is advantageous to the entire emergency classification scheme. The
remote instrumentation must be able to support an EAL assessment and emergency
declaration within 15 minutes of the initiating event. Instrumentation that could be used
for an EAL assessment but requires additional time (i.e., beyond 15 minutes) for
obtaining a reading may be proposed and the NRC will review for acceptability. If this
type of instrument is included in an EAL, the Basis section should identify the anticipated
elapsed time required to obtain a reading.

PRESENTATION OF SCHEME INFORMATION TO USERS

The U.S. Nuclear Regulatory Commission (NRC) expects licensees to establish and
maintain the capability to assess, classify and declare an emergency condition promptly
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within 15 minutes after the availability of indications to plant operators that an
emergency action level has been, or may be, exceeded. When writing an emergency
classification procedure and creating related user aids, the developer must determine the
presentation method(s) that best supports the end users by facilitating accurate and timely
emergency classification. To this end, developers should consider the following points.

B The first users of an emergency classification procedure are the operators in the
Control Room. During the allowable classification time period, they may have
responsibility for other critical tasks, and will likely have minimal assistance in
making a classification assessment.

B As an emergency evolves, members of the Control Room staff are likely to be the
first personnel to notice a change in plant conditions. They can assess the changed
conditions and, when warranted, recommend a different emergency classification
level to the Technical Support Center (TSC) and/or Emergency Operations Facility
(EOF).

B Emergency Directors in the TSC and/or EOF will have more opportunity to focus on
making an emergency classification, and will probably have advisors from Operations
available to help them.

Emergency classification scheme information for end users should be presented in a
manner with which licensed operators are most comfortable. Developers will need to
work closely with representatives from the Operations and Operations Training
Departments to develop readily usable and easily understood classification tools (e.g., a
procedure and related user aids). If necessary, an alternate method for presenting
emergency classification scheme information may be developed for use by Emergency
Directors and/or Offsite Response Organization personnel.

A wallboard is an acceptable presentation method provided that it contains all the
information necessary to make a correct emergency classification. This information
includes the ICs, Operating Mode criteria, EALs and Notes. Notes may be kept with
each applicable EAL or moved to a common area and referenced; a reference to a Note is
acceptable as long as the information is adequately captured on the wallboard and pointed
to by each applicable EAL. ® Basis information need not be included on a wallboard but
it should be readily available to emergency classification decision-makers.

In some cases, it may be advantageous to develop two wallboards - one for use during
power operations, startup and hot conditions, and another for cold shutdown and
refueling conditions.

Alternative presentation methods for the Recognition Category F ICs and fission product
barrier thresholds are acceptable and include flow charts, block diagrams, and checklist-
type tables. Developers must ensure that the site-specific method addresses all possible
threshold combinations and classification outcomes shown in the BWR or PWR EAL
fission product barrier tables. The NRC staff considers the presentation method of the

3 Where appropriate, the Notes shown in the generic guidance typically include the event/condition ECL and the
duration time specified in the EAL. If developers prefer to have several ICs reference a common NOTE on a
wallboard display, it is acceptable to remove the ECL and time criterion and use a generic statement. For example, a
common NOTE could read “The Emergency Director should declare the emergency promptly upon determining that
the applicable EAL time has been exceeded or will likely be exceeded.”
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Recognition Category F information to be an important user aid and may request a
change to a particular proposed method if, among other reasons, the change is necessary
to promote consistency across the industry.

INTEGRATION OF ICS/EALS WITH PLANT PROCEDURES

A rigorous integration of IC and EAL references into plant operating procedures is not
recommended. This approach would greatly increase the administrative controls and
workload for maintaining procedures. On the other hand, performance challenges may
occur if recognition of meeting an IC or EAL is based solely on the memory of a licensed
operator or an Emergency Director, especially during periods of high stress.

Developers should consider placing appropriate visual cues (e.g., a step, note, caution,
etc.) in plant procedures alerting the reader/user to consult the site emergency
classification procedure. Visual cues could be placed in emergency operating
procedures, abnormal operating procedures, alarm response procedures, and normal
operating procedures that apply to cold shutdown and refueling modes. As an example, a
step, note or caution could be placed at the beginning of an RCS leak abnormal operating
procedure that reminds the reader that an emergency classification assessment should be
performed.

BASIS DOCUMENT

A basis document is an integral part of an emergency classification scheme. The material
in this document supports proper emergency classification decision-making by providing
informing background and development information in a readily accessible format. It
can be referred to in training situations and when making an actual emergency
classification, if necessary. The document is also useful for establishing configuration
management controls for EP-related equipment and explaining an emergency
classification to offsite authorities. The content of the basis document should include, at
a minimum, the following:

B A site-specific Mode Applicability Matrix and description of operating modes,
similar to that presented in section 3.5.

B A discussion of the emergency classification and declaration process reflecting the
material presented in Section 5. This material may be edited as needed to align with
site-specific emergency plan and implementing procedure requirements.

B FEach Initiating Condition along with the associated EALs or fission product barrier
thresholds, Operating Mode Applicability, Notes and Basis information.

B A listing of acronyms and defined terms, similar to that presented in Appendices A
and B, respectively. This material may be edited as needed to align with site-specific
characteristics.

B Any site-specific background or technical appendices that the developers believe
would be useful in explaining or using elements of the emergency classification
scheme.

A Basis section should not contain information that could modify the meaning or intent
of the associated IC or EAL. Such information should be incorporated within the IC or
EAL statements, or as an EAL Note. Information in the Basis should only clarify and
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inform decision-making for an emergency classification.

Basis information should be readily available to be referenced, if necessary, by the
Emergency Director. For example, a copy of the basis document could be maintained in
the appropriate emergency response facilities.

Because the information in a basis document can affect emergency classification
decision-making (e.g., the Emergency Director refers to it during an event), the NRC
staff expects that changes to the basis document will be evaluated in accordance with the
provisions of 10 CFR 50.54(q).

EAL/THRESHOLD REFERENCES TO AOP AND EOP SETPOINTS/CRITERIA

As reflected in the generic guidance, the criteria/values used in several EALs and fission
product barrier thresholds may be drawn from a plant’s AOPs and EOPs. This approach
is intended to maintain good alignment between operational diagnoses and emergency
classification assessments. Developers should verify that appropriate administrative
controls are in place to ensure that a subsequent change to an AOP or EOP is screened to
determine if an evaluation pursuant to 10 CFR 50.54(q) is required.

DEVELOPER AND USER FEEDBACK

Questions or comments concerning the material in this document may be directed to the
NEI Emergency Preparedness staff, NEI EAL task force members or submitted to the
Emergency Preparedness Frequently Asked Questions process.
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5 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS

5.1

GENERAL CONSIDERATIONS

When making an emergency classification, the Emergency Director must consider all
information having a bearing on the assessment of an Initiating Condition (IC). This
includes the Emergency Action Level (EAL) plus the associated Operating Mode
Applicability, Notes and Basis information. In the Recognition Category F matrices,
EALs are referred to as Fission Product Barrier Thresholds; the thresholds serve the same
function as an EAL.

NRC regulations require the licensee to establish and maintain the capability to assess,
classify, and declare an emergency condition within 15 minutes after the availability of
indications to plant operators that an emergency action level has been exceeded and to
promptly declare the emergency condition as soon as possible following identification of
the appropriate emergency classification level.* As used here, a “plant operator” is any
member of the plant staff who, by virtue of training and experience, is qualified to assess
indications for validity and to compare the same to the EALs in the licensee’s emergency
classification scheme (i.e., an individual qualified to make an emergency classification).
NRC guidance on implementing the emergency classification requirement can be found
in NSIR/DPR-ISG-01, Interim Stafft Guidance, Emergency Planning for Nuclear Power
Plants.

For ICs and EALs that have a stipulated time duration (e.g., 15 minutes, 30 minutes, etc.),
the Emergency Director should not wait until the applicable time has elapsed but should
declare the event as soon as it is determined that the condition has exceeded, or will
likely exceed, the applicable time. When an EAL threshold specifies a duration of a
condition, the NRC expects that the emergency declaration “clock” will run concurrently
with the specified threshold duration “clock.” Additional information on this “concurrent
clocks” expectation can be found in NSIR/DPR-ISG-01.

All emergency classification assessments should be based upon valid indications, reports
or conditions. A valid indication, report, or condition is one that has been verified
through appropriate means such that there is no doubt regarding the indicator’s
operability, the condition’s existence, or the report’s accuracy. For example, validation
could be accomplished through an instrument channel check, response on related or
redundant indicators, or direct observation by plant personnel. The validation of
indications should be completed in a manner that supports timely emergency declaration.

A planned work activity that results in an expected event or condition which meets or
exceeds an EAL does not warrant an emergency declaration provided that 1) the activity
proceeds as planned and 2) the plant remains within the limits imposed by the operating
license. Such activities include planned work to test, manipulate, repair, maintain or
modify a system or component. In these cases, the controls associated with the planning,
preparation and execution of the work will ensure that compliance is maintained with all

4 For decommissioning facilities that have transitioned to the Permanently Defueled or ISFSI-Only level, emergency
classification must be performed in accordance with applicable regulations and NRC-approved site-specific
exemptions.
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aspects of the operating license provided that the activity proceeds and concludes as
expected. Events or conditions of this type may be subject to the reporting requirements
of 10 CFR 50.72.

The assessment of some EALs is based on the results of analyses that are necessary to
ascertain whether a specific EAL threshold has been exceeded (e.g., dose assessments,
chemistry sampling, RCS leak rate calculation, etc.); the EAL and/or the associated basis
discussion will identify the necessary analysis. In these cases, the 15-minute declaration
period starts with the availability of the analysis results that show the threshold to be
exceeded (i.e., this is the time that the EAL information is first available). The NRC
expects licensees to establish the capability to initiate and complete EAL-related analyses
within a reasonable period of time (e.g., maintain the necessary expertise on-shift).

While the EALs have been developed to address a full spectrum of possible events and
conditions which may warrant emergency classification, a provision for classification
based on operator/management experience and judgment is still necessary. The NEI 99-
01 scheme provides the Emergency Director with the ability to classify events and
conditions based upon judgment using EALs that are consistent with the Emergency
Classification Level (ECL) definitions (refer to Category H). The Emergency Director
will need to determine if the effects or consequences of the event or condition reasonably
meet or exceed a particular ECL definition. A similar provision is incorporated into the
Fission Product Barrier Tables, i.e., judgment may be used to determine the status of a
fission product barrier.

CLASSIFICATION METHODOLOGY

To make an emergency classification, the user will compare an event or condition (i.e.,
the relevant plant indications and reports) to an EAL(s) and determine if the EAL has
been met or exceeded. The evaluation of an EAL(s) must be consistent with the related
Operating Mode Applicability and Notes. If an EAL has been met or exceeded, then the
IC is considered met and the associated ECL is declared in accordance with plant
procedures.

CLASSIFICATION OF MULTIPLE EVENTS AND CONDITIONS

When multiple emergency events or conditions are present, the user will identify highest
met or exceeded EAL and declare the appropriate ECL. For example:

B [fan Alert EAL and a Site Area Emergency EAL are met, whether at one unit or at
two different units, a Site Area Emergency should be declared.

There is no “additive” effect from multiple EALs meeting the same ECL. For example:

B Iftwo Alert EALs are met, whether at one unit or at two different units, an Alert
should be declared.

Related guidance concerning the classification of rapidly escalating events or conditions
is provided in Regulatory Issue Summary (RIS) 2007-02, Clarification of NRC Guidance
for Emergency Notifications During Quickly Changing Events.

23



5.4

5.5

5.6

NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

CONSIDERATION OF MODE CHANGES DURING CLASSIFICATION

The mode in effect at the time that an event or condition occurred, and prior to any plant
or operator response, is the mode that determines whether an IC is applicable. If an event
or condition occurs, and results in a mode change before the emergency is declared, the
emergency classification level is still based on the mode that existed at the time that the
event or condition was initiated (and not when it was declared). Once the initial
emergency declaration is made and a different mode is reached:

B The initial/original event or condition continues to be evaluated against the ICs
applicable to mode in effect at the time that the event or condition occurred, and

B Any new event or condition, not related to the initial/original event or condition, is
evaluated against the ICs applicable to the mode in effect at the time of the new event
or condition.

For an emergency that occurs in Cold Shutdown or Refueling, escalation of the ECL for
the initial/original event or condition is via ICs applicable in the Cold Shutdown or
Refueling modes, even if Hot Shutdown (or a higher mode) is entered during a
subsequent plant heatup. If Hot Shutdown (or a higher mode) is entered, then any new
event or condition would be assessed against the ICs applicable to the mode in effect at
the time of occurrence. In particular, the fission product barrier EALSs are applicable only
to events or conditions initiated in the Hot Shutdown mode or higher.

CLASSIFICATION OF IMMINENT CONDITIONS

The Emergency Director should be prepared to assess the trajectory of an accident and
make an emergency declaration if the trajectory will result in an EAL being met within a
relatively short period of time and the implementation of effective mitigation actions is
not expected (i.e., classification of an IMMINENT condition). If, in the judgment of the
Emergency Director, meeting an EAL is IMMINENT, the emergency classification
should be made as if the EAL has been met. While applicable to all emergency
classification levels, this approach is particularly important at the higher emergency
classification levels since it provides additional time for implementation of protective
measures.

EMERGENCY CLASSIFICATION LEVEL DOWNGRADING AND TERMINATION

An ECL may be downgraded when the event or condition that meets the highest IC and
EAL no longer exists, and other site-specific downgrading requirements are met. If
downgrading the ECL is deemed appropriate, the new ECL would then be based on a
lower applicable IC(s) and EAL(s). The ECL may also simply be terminated, including
through entry into recovery.

The following approach to downgrading or terminating an ECL is recommended.
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ECL Action When Condition No Longer Exists
Unusual Event Terminate the emergency in accordance with plant
procedures.
Alert Downgrade or terminate the emergency in
accordance with plant procedures.
Site Area Emergency withno | Downgrade or terminate the emergency in
long-term plant damage accordance with plant procedures.
Site Area Emergency with Terminate the emergency and enter recovery in
long-term plant damage accordance with plant procedures.
General Emergency Terminate the emergency and enter recovery in
accordance with plant procedures.

For emergency declarations made in accordance with the ICs in Recognition Categories F
and S (which are applicable during the Power Operations, Startup, Hot Standby, and Hot

Shutdown modes), the emergency may be terminated when the IC is no longer met or the
plant enters Cold Shutdown mode.

CLASSIFICATION OF SHORT-LIVED EVENTS

As discussed in Section 3.2, event-based ICs and EALs define a variety of specific
occurrences that have potential or actual safety significance (e.g., an OBE). By their
nature, some of these events may be short-lived (i.e., brief or momentary) and, thus, over
before the emergency classification assessment can be completed. If an event occurs that
meets or exceeds an EAL, the associated ECL must be declared regardless of its
continued presence at the time of declaration. Short-lived events are different from
transient conditions; the classification of transient conditions is discussed below.

CLASSIFICATION OF TRANSIENT CONDITIONS

Many of the ICs and/or EALs contained in this document employ time-based criteria.
These criteria will require that the IC/EAL conditions be present for a defined period of
time before an emergency declaration is warranted. In cases where no time-based
criterion is specified, it is recognized that some transient conditions may cause an EAL to
be met for a brief period (e.g., a few seconds to a few minutes). The following guidance
should be applied to the classification of these conditions.

EAL momentarily met during expected plant response - In instances where an EAL is
briefly met during an expected (normal) plant response, such as momentarily exceeding
the criteria for a challenge to a critical safety function as valves or dampers change
position, an emergency declaration is not warranted provided that associated systems and
components are operating as expected, and operator actions are performed in accordance
with procedures.

EAL momentarily met but the condition is corrected prior to an emergency declaration —
If an operator takes prompt manual action to address a condition, and the action is
successful in correcting the condition prior to the emergency declaration, then the
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applicable EAL is not considered met and the associated emergency declaration for the
condition is not required. However, an emergency declaration may still be warranted for
a concurrent event or condition. Consider the following example:

At a PWR, a plant trip occurs and the auxiliary/emergency feedwater system fails to
automatically start. Steam generator levels rapidly decrease and the plant enters an
inadequate RCS heat removal condition — this is an Alert condition per the PWR
Fission Product Barrier Table (a potential loss of the RCS barrier). If an operator
manually starts the auxiliary/emergency feedwater system in accordance with an
EOP step and clears the inadequate RCS heat removal condition prior to an
emergency declaration, then the classification should be based on any other events
or conditions that meet an EAL.

It is important to stress that the 15-minute emergency classification assessment period is
not a “grace period” during which a classification may be delayed to allow the
performance of a corrective action that would obviate the need to classify the event;
emergency classification assessments must be deliberate and timely, with no undue
delays. The provision discussed above addresses only those rapidly evolving situations
where an operator can take a successful corrective action prior to the Emergency Director
completing the review and steps necessary to make the emergency declaration. This
provision is included to ensure that any public protective actions resulting from the
emergency classification are truly warranted by the plant conditions.

AFTER-THE-FACT DISCOVERY OF AN EMERGENCY EVENT OR CONDITION

In some cases, an EAL may be met but the emergency classification was not made at the
time of the event or condition. This situation can occur when personnel discover that an
event or condition existed which met an EAL, but no emergency was declared, and the
event or condition no longer exists at the time of discovery. This may be due to the event
or condition not being recognized at the time or an error that was made in the emergency
classification process.

In these cases, no emergency declaration is warranted; however, the guidance contained
in NUREG-1022 is applicable. Specifically, the event should be reported to the NRC in
accordance with 10 CFR 50.72 within one hour of the discovery of the undeclared event
or condition. The licensee should also notify appropriate State and local agencies in
accordance with the agreed upon arrangements.

Additional guidance on this topic may be found in NEI 99-02, Regulatory Assessment
Performance Indicator Guideline.

RETRACTION OF THE NOTIFICATION OF AN EMERGENCY DECLARATION

As noted above, a licensee may choose to retract the notification of a declared emergency
per the guidance in NUREG-1022; however, the events associated with emergency
declaration remain inspectable. Additional related guidance may be found in Reactor
Oversight Process Frequently Asked Question 21-02, Counting DEP Opportunities from
an Emergency Following Retraction of the NRC Emergency Notification.
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6 ABNORMAL RAD LEVELS / RADIOLOGICAL EFFLUENT ICS/EALS

Table A-1: Recognition Category “A” Initiating Condition Matrix

UNUSUAL EVENT

AUl Release of
gaseous or liquid
radioactivity greater
than 2 times the (site-
specific effluent
release controlling
document) limits for
60 minutes or longer.

Op. Modes: All

AU2 UNPLANNED
loss of water level
above irradiated fuel.

Op. Modes: All

ALERT

AA1l Release of
gaseous radioactivity
resulting in offsite dose
greater than 10 mrem
TEDE or 50 mrem
thyroid CDE.

Op. Modes: All

AA2 Significant
lowering of water level
above, or damage to,
irradiated fuel.

Op. Modes: All

AA3 Radiation levels
that impede access to
equipment necessary for
normal plant operations,
cooldown or shutdown.

Op. Modes: All

27

SITE AREA

EMERGENCY
AS1 Release of
gaseous radioactivity
resulting in offsite dose
greater than 100 mrem
TEDE or 500 mrem
thyroid CDE.

Op. Modes: All

AS2  Spent fuel pool
level at (site-specific
Level 3 description).

Op. Modes: All

GENERAL
EMERGENCY

AG1 Release of
gaseous radioactivity
resulting in offsite
dose greater than
1,000 mrem TEDE
or 5,000 mrem
thyroid CDE.

Op. Modes: All

AG2 Spent fuel
pool level cannot be
restored to at least
(site-specific Level 3
description) for 60
minutes or longer.

Op. Modes: All

Table intended for use by E
EAL developers. I
Inclusion in licensee :
documents is not required. |
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AU1

ECL: Notification of Unusual Event

Initiating Condition: Release of gaseous or liquid radioactivity greater than 2 times the (site-
specific effluent release controlling document) limits for 60 minutes or longer.

Operating Mode Applicability: All
Example Emergency Action Levels: (1 or 2 or 3)

Notes:

e The Emergency Director should declare the Unusual Event promptly upon determining that
60 minutes has been exceeded or will likely be exceeded.

e Ifan ongoing release is detected and the release start time is unknown, assume that the
release duration has exceeded 60 minutes.

e If the effluent flow past an effluent monitor is known to have stopped due to actions to
isolate the release path, then the effluent monitor reading is no longer valid for classification
purposes.

(1) Reading on ANY effluent radiation monitor greater than 2 times the (site-specific effluent
release controlling document) limits for 60 minutes or longer:

(site-specific monitor list and threshold values corresponding to 2 times the controlling
document limits)

(2) Reading on ANY effluent radiation monitor greater than 2 times the alarm setpoint
established by a current radioactivity discharge permit for 60 minutes or longer.

3) Sample analysis for a gaseous or liquid release indicates a concentration or release rate
greater than 2 times the (site-specific effluent release controlling document) limits for 60
minutes or longer.

Basis:

This IC addresses a potential decrease in the level of safety of the plant as indicated by a low-
level radiological release that exceeds regulatory commitments for an extended period of time
(e.g., an uncontrolled release). It includes any gaseous or liquid radiological release, monitored
or un-monitored, including those for which a radioactivity discharge permit is normally prepared.

Nuclear power plants incorporate design features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to prevent
unintentional releases, and to control and monitor intentional releases. The occurrence of an
extended, uncontrolled radioactive release to the environment is indicative of degradation in
these features and/or controls.
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Radiological effluent EALs are included to provide a basis for classifying events and conditions
that cannot be readily or appropriately classified on the basis of plant conditions alone. The
inclusion of both plant condition and radiological effluent EALs more fully addresses the
spectrum of possible accident events and conditions.

Classification based on effluent monitor readings assumes that a release path to the environment
is established. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effluent monitor reading is no longer valid for
classification purposes.

Releases should not be prorated or averaged. For example, a release exceeding 4 times release
limits for 30 minutes does not meet the EAL.

EAL #1 - This EAL addresses normally occurring continuous radioactivity releases from
monitored gaseous or liquid effluent pathways.

EAL #2 - This EAL addresses radioactivity releases that cause effluent radiation monitor
readings to exceed 2 times the limit established by a radioactivity discharge permit. This EAL
will typically be associated with planned batch releases from non-continuous release pathways
(e.g., radwaste, waste gas).

EAL #3 - This EAL addresses uncontrolled gaseous or liquid releases that are detected by
sample analyses or environmental surveys, particularly on unmonitored pathways (e.g., spills of
radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.). When
assessing this EAL, the 15-minute emergency classification period begins when plant operators
receive the results of the sample analysis.

Escalation of the emergency classification level would be via IC AAL.
Developer Notes:

The “site-specific effluent release controlling document” is the Radiological Effluent Technical
Specifications (RETS) or, for plants that have implemented Generic Letter 89-01°, the Offsite
Dose Calculation Manual (ODCM). These documents implement regulations related to effluent
controls (e.g., 10 CFR 20 and 10 CFR 50, Appendix I). As appropriate, the RETS or ODCM
methodology should be used for establishing the monitor thresholds for this IC.

Listed monitors should include the effluent monitors described in the RETS or ODCM that are
nearest to the point of release to the environment; effluent monitors upstream of the final monitor
do not need to be included in the list. The rationale for not including upstream monitors should
be included in the scheme change submittal provided to the NRC. Additionally, monitors used
for leak detection in systems which are not normally radioactive do not need to be included in
the list. Listed monitors apply to normally occurring continuous and non-continuous (planned
batch) radioactivity gaseous or liquid effluent release pathways.

5 Implementation of Programmatic Controls for Radiological Effluent Technical Specifications in the Administrative
Controls Section of the Technical Specifications and the Relocation of Procedural Details of RETS to the Offsite
Dose Calculation Manual or to the Process Control Program
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Developers may also consider including installed monitors associated with other potential
effluent pathways that are not described in the RETS or ODCM®’. If included, EAL values for
these monitors should be determined using the most applicable dose/release limits presented in
the RETS or ODCM. It is recognized that a calculated EAL value may be below what the
monitor can read; in that case, the monitor does not need to be included in the list. Also, some
monitors may not be governed by Technical Specifications or other license-related related
requirements; therefore, it is important that the associated EAL and basis section clearly identify
any limitations on the use or availability of these monitors.

Some sites may find it advantageous to address gaseous and liquid releases with separate EALs.

Radiation monitor readings should reflect values that correspond to a radiological release
exceeding 2 times a release control limit. The controlling document typically describes
methodologies for determining effluent radiation monitor setpoints; these methodologies should
be used to determine EAL values. In cases where a methodology is not adequately defined,
developers should determine values consistent with effluent control regulations (e.g., 10 CFR 20
and 10 CFR 50, Appendix I) and related guidance.

For EAL #2 - Values in this EAL should be 2 times the setpoint established by the radioactivity
discharge permit to warn of a release that is not in compliance with the specified limits.
Indexing the value in this manner ensures consistency between the EAL and the setpoint
established by a specific discharge permit.

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of
the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiological effluent value
beyond the operating or display range of the installed effluent monitor. In those cases, EAL
values should be determined with a margin sufficient to ensure that an accurate monitor reading
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor
reading is greater than approximately 110% of the highest accurate monitor reading, then
developers may choose not to include the monitor as an indication and identify an alternate EAL
threshold.

For EAL #3 — If setpoint/threshold values are inserted into the EAL, they should be calculated
using a methodology described in the ODCM/RETS.

Indications from a real-time dose projection system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, the capability may not be within the
scope of the plant Technical Specifications. A licensee may request to include an EAL using
real-time dose projection system results; approval will be considered on a case-by-case basis.

¢ This includes consideration of the effluent monitors described in the site emergency plan section(s) which address
the requirements of 10 CFR 50.47(b)(8) and (9).

" Developers should keep in mind the requirements of 10 CFR 50.54(q) and the guidance provided by INPO related
to emergency response equipment when considering the addition of other effluent monitors.
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Indications from a perimeter monitoring system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, these monitors may not be controlled and
maintained to the same level as plant equipment, or within the scope of the plant Technical
Specifications. In addition, readings may be influenced by environmental or other factors. A
licensee may request to include an EAL using a perimeter monitoring system; approval will be
considered on a case-by-case basis.

ECL Assignment Attributes: 3.1.1.B
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AU2

ECL: Notification of Unusual Event
Initiating Condition: UNPLANNED loss of water level above irradiated fuel.
Operating Mode Applicability: All
Example Emergency Action Level:

(1) a. UNPLANNED water level drop in the REFUELING PATHWAY as indicated by
ANY of the following:

(site-specific level indications).
AND

b. UNPLANNED rise in area radiation levels as indicated by ANY of the following
radiation monitors.

(site-specific list of area radiation monitors)
Basis:

This IC addresses a decrease in water level above irradiated fuel sufficient to cause elevated
radiation levels. This condition could be a precursor to a more serious event and is also
indicative of a minor loss in the ability to control radiation levels within the plant. It is therefore
a potential degradation in the level of safety of the plant.

A water level decrease will be primarily determined by indications from available level
instrumentation. Other sources of level indications may include reports from plant personnel
(e.g., from a refueling crew) or video camera observations (if available). A significant drop in
the water level may also cause an increase in the radiation levels of adjacent areas that can be
detected by monitors in those locations.

The effects of planned evolutions should be considered. For example, a refueling bridge area
radiation monitor reading may increase due to planned evolutions such as lifting of the reactor
vessel head or movement of a fuel assembly. Note that this EAL is applicable only in cases
where the elevated reading is due to an UNPLANNED loss of water level.

A drop in water level above irradiated fuel within the reactor vessel may be classified in
accordance Recognition Category C during the Cold Shutdown and Refueling modes.

Escalation of the emergency classification level would be via IC AA2.
Developer Notes:

The “site-specific level indications” are those indications that may be used to monitor water level
in the various portions of the REFUELING PATHWAY. Specify the mode applicability of a
particular indication if it is not available in all modes.
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The “site-specific list of area radiation monitors” should contain those area radiation monitors
that would be expected to have increased readings following a decrease in water level in the site-
specific REFUELING PATHWAY. In cases where a radiation monitor(s) is not available or
would not provide a useful indication, consideration should be given to including alternate
indications such as UNPLANNED changes in tank and/or sump levels.

Development of the EALSs should consider the availability and limitations of mode-dependent, or
other controlled but temporary, radiation monitors. Specify the mode applicability of a particular

monitor if it is not available in all modes.

ECL Assignment Attributes: 3.1.1.A and 3.1.1.B
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AA1

ECL: Alert

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than 10
mrem TEDE or 50 mrem thyroid CDE.

Operating Mode Applicability: All
Example Emergency Action Levels: (1 or 2 or 3)

Notes:

e The Emergency Director should declare the Alert promptly upon determining that the
applicable time has been exceeded or will likely be exceeded.

e Ifan ongoing release is detected and the release start time is unknown, assume that the
release duration has exceeded 15 minutes.

e I[fthe effluent flow past an effluent monitor is known to have stopped due to actions to
isolate the release path, then the effluent monitor reading is no longer valid for classification
purposes.

e The pre-calculated effluent monitor values presented in EAL #1 should be used for
emergency classification assessments until the results from a dose assessment using
actual meteorology are available.

(1) Reading on ANY of the following radiation monitors greater than the reading shown for
15 minutes or longer:

(site-specific monitor list and threshold values)

(2) Dose assessment using actual meteorology indicates doses greater than 10 mrem TEDE
or 50 mrem thyroid CDE at or beyond (site-specific dose receptor point).

3) Field survey results indicate EITHER of the following at or beyond (site-specific dose
receptor point):

e Closed window dose rates greater than 10 mR/hr are expected to continue for 60
minutes or longer.

e Analyses of field survey samples indicate thyroid CDE greater than 50 mrem for one
hour of inhalation.

Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to 1% of the EPA PAGs. It includes both monitored and un-
monitored releases. Releases of this magnitude represent an actual or potential substantial
degradation of the level of safety of the plant as indicated by a radiological release that
significantly exceeds regulatory limits (e.g., a significant uncontrolled release).
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Radiological effluent EALSs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Classification based on effluent monitor readings assumes that a release path to the environment
is established. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effluent monitor reading is no longer valid for
classification purposes.

Escalation of the emergency classification level would be via IC AS1.
Developer Notes:

While this IC may not be met absent challenges to one or more fission product barriers, it
provides classification diversity and may be used to classify events that would not reach the
same ECL based on plant status or the fission product matrix alone. For many of the DBAs
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number
of fission product barriers challenged, but rather the amount of radioactivity released to the
environment.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent
(CDE). For the purpose of these IC/EALSs, the dose quantity total effective dose equivalent
(TEDE), as defined in 10 CFR 20, is used in lieu of “...sum of EDE and CEDE....”.

The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; however,
some states have decided to base protective actions on child thyroid CDE. Nuclear power plant
ICs/EALs need to be consistent with the protective action methodologies employed by the States
within their EPZs. The thyroid CDE dose used in the IC and EALSs should be adjusted as
necessary to align with State protective action decision-making criteria.

An ORO may elect to adopt the guidance in the 2017 EPA PAG Manual (EPA-400/R-17/001,
PAG Manual: Protective Action Guides and Planning Guidance for Radiological Incidents);
however, the NRC does not require licensees to adopt this guidance in their site emergency plan.
If the licensee chooses not to adopt this guidance, then the licensee and OROs should coordinate
to understand what differences may result in dose projections and PARs, and how to manage
those differences to ensure an appropriate emergency response. Understanding any differences
in advance may avoid delays in communicating and implementing protective actions. For
additional information, developers should refer to Emergency Preparedness Frequently Asked
Question (EPFAQ) 2017-001, Clarification of Implementation of the revised EPA Protective
Action Guide regarding revisions to EALs. The ADAMS Accession Number for this document
is ML17199F736.

The “site-specific monitor list and threshold values” should be determined with consideration of
the following:
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e Seclection of the appropriate installed gaseous effluent monitors.

e The effluent monitor readings should correspond to a dose of 10 mrem TEDE or 50 mrem
thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation
methodology employed) for one hour of exposure.

e Monitor readings will be calculated using a set of assumed meteorological data or
atmospheric dispersion factors; the data or factors selected for use should be the same as
those employed to calculate the monitor readings for ICs AS1 and AG1. Acceptable sources
of this information include, but are not limited to, the RETS/ODCM and values used in the
site’s emergency dose assessment methodology.

e The calculation of monitor readings will also require use of an assumed release isotopic mix;
the selected mix should be the same as that employed to calculate monitor readings for ICs
AS1 and AG1. Acceptable sources of this information include, but are not limited to, the
RETS/ODCM and values used in the site’s emergency dose assessment methodology.
Calculations to determine monitor readings should consider the potentially significant
radionuclides in the release stream that contribute to the CDE and CEDE.

e Depending upon the methodology used to calculate the EAL values, there may be overlap of
some values between different ICs. Developers will need to address this overlap by adjusting
these values in a manner that ensures a logical escalation in the ECL.

The “site-specific dose receptor point” is the distance(s) and/or locations used by the licensee to
distinguish between onsite and offsite doses. The selected distance(s) and/or locations should
reflect the content of the emergency plan, and the procedural methodology used to determine
offsite doses and Protective Action Recommendations. The variation in selected dose receptor
points means there may be some differences in the distance from the release point to the
calculated dose point from site-to-site.

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of
the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiological effluent value
beyond the operating or display range of the installed effluent monitor. In those cases, EAL
values should be determined with a margin sufficient to ensure that an accurate monitor reading
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor
reading is greater than approximately 110% of the highest accurate monitor reading, then
developers may choose not to include the monitor as an indication and identify an alternate EAL
threshold.

Although the IC references TEDE, field survey results are generally available only as a “whole
body” dose rate. For this reason, the field survey EAL specifies a “closed window” survey
reading.

Indications from a real-time dose projection system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, the capability may not be within the
scope of the plant Technical Specifications. A licensee may request to include an EAL using
real-time dose projection system results; approval will be considered on a case-by-case basis.
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Indications from a perimeter monitoring system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, these monitors may not be controlled and
maintained to the same level as plant equipment, or within the scope of the plant Technical
Specifications. In addition, readings may be influenced by environmental or other factors. A
licensee may request to include an EAL using a perimeter monitoring system; approval will be
considered on a case-by-case basis.

ECL Assignment Attributes: 3.1.2.C
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AA2

ECL: Alert

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel.
Operating Mode Applicability: All

Example Emergency Action Levels: (1 or 2 or 3)

(1) Uncovery of irradiated fuel in the REFUELING PATHWAY.

(2) Damage to irradiated fuel resulting in a release of radioactivity from the fuel as indicated
by ANY of the following radiation monitors:

(site-specific listing of radiation monitors, and the associated readings, setpoints and/or
alarms)

3) Lowering of spent fuel pool level to (site-specific Level 2 value).
Basis:

This IC addresses events leading to potential or actual damage to an irradiated fuel assembly, or
a significant lowering of water level within the spent fuel pool (see Developer Notes). These
events present radiological safety challenges to plant personnel and are precursors to a release of
radioactivity to the environment. As such, they represent an actual or potential substantial
degradation of the level of safety of the plant.

This IC applies to irradiated fuel that is licensed for dry storage up to the point that the loaded
storage cask is sealed. Once sealed, damage to a loaded cask is assessed using IC TU1.

EAL #1

This EAL escalates from AU2 in that the loss of level, in the affected portion of the
REFUELING PATHWAY, is of sufficient magnitude to have resulted in potential or actual
uncovery of irradiated fuel. Indications of irradiated fuel uncovery may include direct or indirect
visual observation (e.g., reports from personnel or camera images), as well as significant changes
in water and radiation levels, or other plant parameters. Computational aids may also be used
(e.g., a boil-off curve). Classification of an event using this EAL should be based on the totality
of available indications, reports and observations.

While an area radiation monitor could detect an increase in a dose rate due to a lowering of water
level in some portion of the REFUELING PATHWAY, the reading may not be a reliable
indication of whether or not the fuel is actually uncovered. To the degree possible, readings
should be considered in combination with other available indications of inventory loss.

A drop in water level above irradiated fuel within the reactor vessel may be classified in
accordance Recognition Category C during the Cold Shutdown and Refueling modes.
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EAL #2

This EAL addresses a release of radioactive material caused by mechanical damage to irradiated
fuel. Damaging events may include the dropping, bumping or binding of an assembly, or
dropping a heavy load onto an assembly. A rise in readings on radiation monitors should be
considered in conjunction with in-plant reports or observations of a potential fuel damaging
event (e.g., a fuel handling accident).

EAL #3

Spent fuel pool water level at this value is within the lower end of the level range necessary to
prevent significant dose consequences from direct gamma radiation to personnel performing
operations in the vicinity of the spent fuel pool. This condition reflects a significant loss of spent
fuel pool water inventory and thus it is also a precursor to a loss of the ability to adequately cool
the irradiated fuel assembles stored in the pool.

Escalation of the emergency classification level would be via ICs AS1 or AS2, or CSI.
Developer Notes:
For EAL #1

Depending upon the availability and range of instrumentation, this EAL may include specific
readings indicative of uncovery of a fuel assembly at known locations within the REFUELING
PATHWAY (e.g., a fuel assembly at the upper limit of the fuel handling mast); consider both
water and radiation level readings. Specify the mode applicability of a particular indication if it
is not available in all modes. Other sources for determining uncovery of irradiated fuel, such as
remote cameras, may also be included.

For EAL #2

The “site-specific listing of radiation monitors, and the associated readings, setpoints and/or
alarms” should contain those radiation monitors that could be used to identify damage to an
irradiated fuel assembly (e.g., confirmatory of a release of fission product gases from irradiated
fuel).

For EALs #1 and #2

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of
the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiation value beyond the
operating or display range of the installed radiation monitor. In those cases, EAL values should
be determined with a margin sufficient to ensure that an accurate monitor reading is available.
For example, an EAL monitor reading might be set at 90% to 95% of the highest accurate
monitor reading. This provision notwithstanding, if the estimated/calculated monitor reading is
greater than approximately 110% of the highest accurate monitor reading, then developers may
choose not to include the monitor as an indication and identify an alternate EAL threshold.
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To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration between
monitor readings into the classification assessment.

Development of the EALs should also consider the availability and limitations of mode-
dependent, or other controlled but temporary, radiation monitors. Specify the mode applicability
of a particular monitor if it is not available in all modes.

For EAL #3

The “site-specific Level 2 value” is usually the spent fuel pool level that is adequate to provide
substantial radiation shielding for a person standing on the spent fuel pool operating deck. This
site-specific level is determined in accordance with the requirements of 10 CFR 50.155 and the
guidance in NEI 12-02, Industry Guidance for Compliance with NRC Order EA-12-051, “To
Modify Licenses with Regard to Reliable Spent Fuel Pool Instrumentation.”

It is recognized that some plants have a wide-range spent fuel pool level monitoring system that
requires actions to place in service and/or have an indication readout location outside the Control
Room (e.g., in the spent fuel storage building). This EAL may specify such instrumentation
provided the indications can be obtained in a timely manner. If used, the basis section should
identify the design or operation features that affect EAL assessments (e.g., manual actions
required to place the instrumentation in service) and the anticipated time required for operators in
the Control Room to obtain the instrument reading for an EAL assessment. If the instrument
reading cannot be obtained in a timely manner, EAL #3 should not be used.

ECL Assignment Attributes: 3.1.2.B and 3.1.2.C
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AA3

ECL: Alert

Initiating Condition: Radiation levels that impede access to equipment necessary for normal
plant operations, cooldown or shutdown.

Operating Mode Applicability: All
Example Emergency Action Levels: (1 or 2)

Notes:

e A dose rate reading may be obtained from a permanently installed or temporary instrument,
or a survey.

e If'the equipment in the listed room or area was already inoperable or out-of-service before
the event occurred, then no emergency classification is warranted.

(1) Dose rate greater than 15 mR/hr in ANY of the following areas:

e Control Room
e Central Alarm Station
e (other site-specific areas/rooms)

(2) An UNPLANNED event results in radiation levels that prohibit or impede access to any
of the following plant rooms or areas:

(site-specific list of plant rooms or areas with entry-related mode applicability identified)
Basis:

This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude or
impede personnel from performing actions necessary to maintain normal plant operation, or to
perform a normal plant cooldown and shutdown. As such, it represents an actual or potential
substantial degradation of the level of safety of the plant. The Emergency Director should
consider the cause of the increased radiation levels and determine if another IC may be
applicable.

For EAL #2, an Alert declaration is warranted if entry into the affected room/area is, or may be,
procedurally required during the plant operating mode in effect at the time of the elevated
radiation levels. The emergency classification is not contingent upon whether entry is actually
necessary at the time of the increased radiation levels. Access should be considered as impeded
if extraordinary measures are necessary to facilitate entry of personnel into the affected
room/area (e.g., installing temporary shielding, requiring use of non-routine protective
equipment, requesting an extension in dose limits beyond normal administrative limits).

An emergency declaration is not warranted if any of the following conditions apply.
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e The plant is in an operating mode different than the mode specified for the affected
room/area (i.e., entry is not required during the operating mode in effect at the time of the
elevated radiation levels). For example, the plant is in Mode 1 when the radiation increase
occurs, and the procedures used for normal operation, cooldown and shutdown do not require
entry into the affected room until Mode 4.

e The increased radiation levels are a result of a planned activity that includes compensatory
measures which address the temporary inaccessibility of a room or area (e.g., radiography,
spent filter or resin transfer, etc.).

e The action for which room/area entry is required is of an administrative or record keeping
nature (e.g., normal rounds or routine inspections).

e The access control measures are of a conservative or precautionary nature, and would not
actually prevent or impede a required action.

Escalation of the emergency classification level would be via Recognition Category A, C or F
ICs.

Developer Notes:
EAL #1

The value of 15mR/hr is derived from the GDC 19 value of 5 rem in 30 days with adjustment for
expected occupancy times.

The “other site-specific areas/rooms” should include any areas or rooms requiring continuous
occupancy to maintain normal plant operation, or to perform a normal cooldown and shutdown.

EAL #2

The “site-specific list of plant rooms or areas with entry-related mode applicability identified”
should specify those rooms or areas that contain equipment which require a manual/local action
as specified in operating procedures used for normal plant operation, cooldown and shutdown.
Do not include rooms or areas in which actions of a contingent or emergency nature would be
performed. (e.g., an action to address an off-normal or emergency condition such as emergency
repairs, corrective measures or emergency operations). In addition, the list should specify the
plant mode(s) during which entry would be required for each room or area.

The list should not include rooms or areas for which entry is required solely to perform actions
of an administrative or record keeping nature (e.g., normal rounds or routine inspections).

If the equipment in the listed room or area was already inoperable, or out-of-service, before the
event occurred, then no emergency should be declared since the event will have no adverse
impact beyond that already allowed by Technical Specifications at the time of the event.

Rooms and areas listed in EAL #1 do not need to be included in EAL #2, including the Control
Room.

ECL Assignment Attributes: 3.1.2.C
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AS1

ECL: Site Area Emergency

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than 100
mrem TEDE or 500 mrem thyroid CDE.

Operating Mode Applicability: All
Example Emergency Action Levels: (1 or 2 or 3)

Notes:

e The Emergency Director should declare the Site Area Emergency promptly upon
determining that the applicable time has been exceeded or will likely be exceeded.

e Ifan ongoing release is detected and the release start time is unknown, assume that the
release duration has exceeded 15 minutes.

e If the effluent flow past an effluent monitor is known to have stopped due to actions to
isolate the release path, then the effluent monitor reading is no longer valid for classification
purposes.

e The pre-calculated effluent monitor values presented in EAL #1 should be used for
emergency classification assessments until the results from a dose assessment using
actual meteorology are available.

(1) Reading on ANY of the following radiation monitors greater than the reading shown for
15 minutes or longer:

(site-specific monitor list and threshold values)

(2) Dose assessment using actual meteorology indicates doses greater than 100 mrem TEDE
or 500 mrem thyroid CDE at or beyond (site-specific dose receptor point).

3) Field survey results indicate EITHER of the following at or beyond (site-specific dose
receptor point):

e Closed window dose rates greater than 100 mR/hr are expected to continue for 60
minutes or longer.

e Analyses of field survey samples indicate thyroid CDE greater than 500 mrem for one
hour of inhalation.

Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to 10% of the EPA PAGs. It includes both monitored and un-
monitored releases. Releases of this magnitude are associated with the failure of plant systems
needed for the protection of the public.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
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the spectrum of possible accident events and conditions.

The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem thyroid CDE
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Classification based on effluent monitor readings assumes that a release path to the environment
is established. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effluent monitor reading is no longer valid for
classification purposes.

Escalation of the emergency classification level would be via IC AGI.
Developer Notes:

While this IC may not be met absent challenges to multiple fission product barriers, it provides
classification diversity and may be used to classify events that would not reach the same ECL
based on plant status or the fission product matrix alone. For many of the DBAs analyzed in the
Updated Final Safety Analysis Report, the discriminator will not be the number of fission
product barriers challenged, but rather the amount of radioactivity released to the environment.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent
(CDE). For the purpose of these IC/EALSs, the dose quantity total effective dose equivalent
(TEDE), as defined in 10 CFR 20, is used in lieu of “...sum of EDE and CEDE....".

The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; however,
some states have decided to base protective actions on child thyroid CDE. Nuclear power plant
ICs/EALSs need to be consistent with the protective action methodologies employed by the States
within their EPZs. The thyroid CDE dose used in the IC and EALs should be adjusted as
necessary to align with State protective action decision-making criteria.

An ORO may elect to adopt the guidance in the 2017 EPA PAG Manual (EPA-400/R-17/001,
PAG Manual: Protective Action Guides and Planning Guidance for Radiological Incidents);
however, the NRC does not require licensees to adopt this guidance in their site emergency plan.
If the licensee chooses not to adopt this guidance, then the licensee and OROs should coordinate
to understand what differences may result in dose projections and PARs, and how to manage
those differences to ensure an appropriate emergency response. Understanding any differences
in advance may avoid delays in communicating and implementing protective actions. For
additional information, developers should refer to Emergency Preparedness Frequently Asked
Question (EPFAQ) 2017-001, Clarification of Implementation of the revised EPA Protective
Action Guide regarding revisions to EALs. The ADAMS Accession Number for this document
is ML17199F736.

The “site-specific monitor list and threshold values” should be determined with consideration of
the following:

e Sclection of the appropriate installed gaseous effluent monitors.
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e The effluent monitor readings should correspond to a dose of 100 mrem TEDE or 500 mrem
thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation
methodology employed) for one hour of exposure.

e Monitor readings will be calculated using a set of assumed meteorological data or
atmospheric dispersion factors; the data or factors selected for use should be the same as
those employed to calculate the monitor readings for ICs AA1 and AG1. Acceptable sources
of this information include, but are not limited to, the RETS/ODCM and values used in the
site’s emergency dose assessment methodology.

e The calculation of monitor readings will also require use of an assumed release isotopic mix;
the selected mix should be the same as that employed to calculate monitor readings for ICs
AA1 and AG1. Acceptable sources of this information include, but are not limited to, the
RETS/ODCM and values used in the site’s emergency dose assessment methodology.
Calculations to determine monitor readings should consider the potentially significant
radionuclides in the release stream that contribute to the CDE and CEDE.

e Depending upon the methodology used to calculate the EAL values, there may be overlap of
some values between different ICs. Developers will need to address this overlap by adjusting
these values in a manner that ensures a logical escalation in the ECL.

The “site-specific dose receptor point” is the distance(s) and/or locations used by the licensee to
distinguish between on-site and offsite doses. The selected distance(s) and/or locations should
reflect the content of the emergency plan, and the procedural methodology used to determine
offsite doses and Protective Action Recommendations. The variation in selected dose receptor
points means there may be some differences in the distance from the release point to the
calculated dose point from site-to-site.

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of
the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiological effluent value
beyond the operating or display range of the installed effluent monitor. In those cases, EAL
values should be determined with a margin sufficient to ensure that an accurate monitor reading
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor
reading is greater than approximately 110% of the highest accurate monitor reading, then
developers may choose not to include the monitor as an indication and identify an alternate EAL
threshold.

Although the IC references TEDE, field survey results are generally available only as a “whole
body” dose rate. For this reason, the field survey EAL specifies a “closed window” survey
reading.

Indications from a real-time dose projection system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, the capability may not be within the
scope of the plant Technical Specifications. A licensee may request to include an EAL using
real-time dose projection system results; approval will be considered on a case-by-case basis.

Indications from a perimeter monitoring system are not included in the generic EALs. Many
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licensees do not have this capability. For those that do, these monitors may not be controlled and
maintained to the same level as plant equipment, or within the scope of the plant Technical
Specifications. In addition, readings may be influenced by environmental or other factors. A
licensee may request to include an EAL using a perimeter monitoring system; approval will be
considered on a case-by-case basis.

ECL Assignment Attributes: 3.1.3.C
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AS2

[See Developer Notes]
ECL: Site Area Emergency

Initiating Condition: Spent fuel pool level at (site-specific Level 3 description).
Operating Mode Applicability: All

Example Emergency Action Level:

(1) Lowering of spent fuel pool level to (site-specific Level 3 value).

Basis:

This IC addresses a significant loss of spent fuel pool inventory control and makeup capability, a
condition leading to spent fuel damage. This condition entails major failures of plant functions
needed for protection of the public and thus warrant a Site Area Emergency declaration.

It is recognized that this IC would likely not be met until well after another Site Area Emergency
IC was met; however, it is included to provide classification diversity.

Escalation of the emergency classification level would be via IC AG1 or AG2.
Developer Notes:

The “site-specific Level 3 value” is usually that spent fuel pool level where fuel remains covered
and actions to implement make-up water addition should no longer be deferred. This site-
specific level is determined in accordance with the requirements of 10 CFR 50.155 and the
guidance in NEI 12-02, Industry Guidance for Compliance with NRC Order EA-12-051, “To
Modify Licenses with Regard to Reliable Spent Fuel Pool Instrumentation.”

It is recognized that some plants have a wide-range spent fuel pool level monitoring system that
requires actions to place in service and/or have an indication readout location outside the Control
Room (e.g., in the spent fuel storage building). This EAL may specify such instrumentation
provided the indications can be obtained in a timely manner. If used, the basis section should
identify the design or operation features that affect EAL assessments (e.g., manual actions
required to place the instrumentation in service) and the anticipated time required for operators in
the Control Room to obtain the instrument reading for an EAL assessment. If the instrument
reading cannot be obtained in a timely manner, EAL #3 should not be used.

ECL Assignment Attributes: 3.1.3.B
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AG1

ECL: General Emergency

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than
1,000 mrem TEDE or 5,000 mrem thyroid CDE.

Operating Mode Applicability: All
Example Emergency Action Levels: (1 or 2 or 3)

Notes:

e The Emergency Director should declare the General Emergency promptly upon determining
that the applicable time has been exceeded or will likely be exceeded.

e Ifan ongoing release is detected and the release start time is unknown, assume that the
release duration has exceeded 15 minutes.

e If the effluent flow past an effluent monitor is known to have stopped due to actions to
isolate the release path, then the effluent monitor reading is no longer valid for classification
purposes.

e The pre-calculated effluent monitor values presented in EAL #1 should be used for
emergency classification assessments until the results from a dose assessment using
actual meteorology are available.

(1) Reading on ANY of the following radiation monitors greater than the reading shown for
15 minutes or longer:

(site-specific monitor list and threshold values)

(2) Dose assessment using actual meteorology indicates doses greater than 1,000 mrem
TEDE or 5,000 mrem thyroid CDE at or beyond (site-specific dose receptor point).

3) Field survey results indicate EITHER of the following at or beyond (site-specific dose
receptor point):

e C(losed window dose rates greater than 1,000 mR/hr are expected to continue for 60
minutes or longer.

e Analyses of field survey samples indicate thyroid CDE greater than 5,000 mrem for
one hour of inhalation.

Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to the EPA PAGs. It includes both monitored and un-monitored
releases. Releases of this magnitude will require implementation of protective actions for the
public.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
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alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem thyroid CDE was
established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Classification based on effluent monitor readings assumes that a release path to the environment
is established. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effluent monitor reading is no longer valid for
classification purposes.

Developer Notes:

The effluent ICs/EALs are included to provide a basis for classifying events that cannot be
readily classified on the basis of plant conditions alone. The inclusion of both types of ICs/EALSs
more fully addresses the spectrum of possible events and accidents.

While this IC may not be met absent challenges to multiple fission product barriers, it provides
classification diversity and may be used to classify events that would not reach the same ECL
based on plant status or the fission product matrix alone. For many of the DBAs analyzed in the
Updated Final Safety Analysis Report, the discriminator will not be the number of fission
product barriers challenged, but rather the amount of radioactivity released to the environment.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent
(CDE). For the purpose of these IC/EALSs, the dose quantity total effective dose equivalent
(TEDE), as defined in 10 CFR 20, is used in lieu of “...sum of EDE and CEDE....”.

The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; however,
some states have decided to base protective actions on child thyroid CDE. Nuclear power plant
ICs/EALs need to be consistent with the protective action methodologies employed by the States
within their EPZs. The thyroid CDE dose used in the IC and EALSs should be adjusted as
necessary to align with State protective action decision-making criteria.

An ORO may elect to adopt the guidance in the 2017 EPA PAG Manual (EPA-400/R-17/001,
PAG Manual: Protective Action Guides and Planning Guidance for Radiological Incidents);
however, the NRC does not require licensees to adopt this guidance in their site emergency plan.
If the licensee chooses not to adopt this guidance, then the licensee and OROs should coordinate
to understand what differences may result in dose projections and PARs, and how to manage
those differences to ensure an appropriate emergency response. Understanding any differences
in advance may avoid delays in communicating and implementing protective actions. For
additional information, developers should refer to Emergency Preparedness Frequently Asked
Question (EPFAQ) 2017-001, Clarification of Implementation of the revised EPA Protective
Action Guide regarding revisions to EALs. The ADAMS Accession Number for this document
is ML17199F736.

The “site-specific monitor list and threshold values” should be determined with consideration of
the following:
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e Seclection of the appropriate installed gaseous effluent monitors.

e The effluent monitor readings should correspond to a dose of 1,000 mrem TEDE or 5,000
mrem thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation
methodology employed) for one hour of exposure.

e Monitor readings will be calculated using a set of assumed meteorological data or
atmospheric dispersion factors; the data or factors selected for use should be the same as
those employed to calculate the monitor readings for ICs AA1 and AS1. Acceptable sources
of this information include, but are not limited to, the RETS/ODCM and values used in the
site’s emergency dose assessment methodology.

e The calculation of monitor readings will also require use of an assumed release isotopic mix;
the selected mix should be the same as that employed to calculate monitor readings for ICs
AA1 and AS1. Acceptable sources of this information include, but are not limited to, the
RETS/ODCM and values used in the site’s emergency dose assessment methodology.
Calculations to determine monitor readings should consider the potentially significant
radionuclides in the release stream that contribute to the CDE and CEDE.

e Depending upon the methodology used to calculate the EAL values, there may be overlap of
some values between different ICs. Developers will need to address this overlap by adjusting
these values in a manner that ensures a logical escalation in the ECL.

The “site-specific dose receptor point” is the distance(s) and/or locations used by the licensee to
distinguish between on-site and offsite doses. The selected distance(s) and/or locations should
reflect the content of the emergency plan, and procedural methodology used to determine offsite
doses and Protective Action Recommendations. The variation in selected dose receptor points
means there may be some differences in the distance from the release point to the calculated dose
point from site-to-site.

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of
the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiological effluent value
beyond the operating or display range of the installed effluent monitor. In those cases, EAL
values should be determined with a margin sufficient to ensure that an accurate monitor reading
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor
reading is greater than approximately 110% of the highest accurate monitor reading, then
developers may choose not to include the monitor as an indication and identify an alternate EAL
threshold.

Although the IC references TEDE, field survey results are generally available only as a “whole
body” dose rate. For this reason, the field survey EAL specifies a “closed window” survey
reading.

Indications from a real-time dose projection system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, the capability may not be within the
scope of the plant Technical Specifications. A licensee may request to include an EAL using
real-time dose projection system results; approval will be considered on a case-by-case basis.
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Indications from a perimeter monitoring system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, these monitors may not be controlled and
maintained to the same level as plant equipment, or within the scope of the plant Technical
Specifications. In addition, readings may be influenced by environmental or other factors. A
licensee may request to include an EAL using a perimeter monitoring system; approval will be
considered on a case-by-case basis.

ECL Assignment Attributes: 3.1.4.C

51



NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

AG2

[See Developer Notes]
ECL: General Emergency

Initiating Condition: Spent fuel pool level cannot be restored to at least (site-specific Level 3
description) for 60 minutes or longer.

Operating Mode Applicability: All
Example Emergency Action Level:

Note: The Emergency Director should declare the General Emergency promptly upon
determining that 60 minutes has been exceeded or will likely be exceeded.

(1) Spent fuel pool level cannot be restored to at least (site-specific Level 3 value) for 60
minutes or longer.

Basis:

This IC addresses a significant loss of spent fuel pool inventory control and makeup capability
leading to a prolonged uncovery of spent fuel. This condition will lead to fuel damage and a
radiological release to the environment.

It is recognized that this IC may be met prior to another General Emergency IC being met (e.g.,
AGI, FG1, SG1 or SG8); however, it is included to provide classification diversity.

Developer Notes:

The “site-specific Level 3 value” is usually that spent fuel pool level where fuel remains covered
and actions to implement make-up water addition should no longer be deferred. This site-
specific level is determined in accordance with the requirements of 10 CFR 50.155 and the
guidance in NEI 12-02, Industry Guidance for Compliance with NRC Order EA-12-051, “To
Modify Licenses with Regard to Reliable Spent Fuel Pool Instrumentation.

It is recognized that some plants have a wide-range spent fuel pool level monitoring system that
requires actions to place in service and/or have an indication readout location outside the Control
Room (e.g., in the spent fuel storage building). This EAL may specify such instrumentation
provided the indications can be obtained in a timely manner. If used, the basis section should
identify the design or operation features that affect EAL assessments (e.g., manual actions
required to place the instrumentation in service) and the anticipated time required for operators in
the Control Room to obtain the instrument reading for an EAL assessment. If the instrument
reading cannot be obtained in a timely manner, EAL #3 should not be used.

ECL Assignment Attributes: 3.1.4.C
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7 COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION ICS/EALS

Table C-1: Recognition Category “C” Initiating Condition Matrix

UNUSUAL EVENT

CU3 Lossofall RCS
temperature and
(reactor vessel/RCS
[PWR] or RPV [BWRY])
level indication for 15
minutes or longer.

Op. Modes: Cold
Shutdown, Refueling

CU4 Loss of Vital
DC power for 15
minutes or longer.

Op. Modes: Cold
Shutdown, Refueling

CUS Loss of all
onsite or offsite
communications
capabilities.

Op. Modes: Cold
Shutdown, Refueling,
Defueled

ALERT

CA1 Loss of
(reactor vessel/RCS
[PWR] or RPV
[BWR)]) inventory.

Op. Modes: Cold
Shutdown, Refueling

CA2 Lossofall
offsite and all onsite
AC power to
emergency buses for

15 minutes or longer.

Op. Modes: Cold
Shutdown, Refueling,
Defueled

CA3 [Inability to
maintain the plant in
cold shutdown.

Op. Modes: Cold
Shutdown, Refueling
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SITE AREA GENERAL
EMERGENCY EMERGENCY
CS1 Loss of (reactor CG1 Loss of (reactor
vessel/RCS [PWR] or  vessel/RCS [PWR] or

RPV [BWWR)) RPV [BWR])

inventory affecting
core decay heat
removal capability.

Op. Modes: Cold
Shutdown, Refueling

inventory affecting

fuel clad integrity with

containment
challenged.

Op. Modes: Cold
Shutdown, Refueling

Table intended for use by
EAL developers.
Inclusion in licensee
documents is not required.



UNUSUAL EVENT

CU6 Internal
flooding affecting a
SAFETY SYSTEM
component required for
the current operating
mode.

Op. Modes: Cold
Shutdown, Refueling

NEI 99-01 (Revision 7-DRAFT C)

Month 20XX
SITE AREA GENERAL
ALERT EMERGENCY EMERGENCY

CA6 Hazardous
event affecting
SAFETY SYSTEM
trains required for the
current operating
mode.

Op. Modes: Cold
Shutdown, Refueling

CA7 Control Room CS7 Inability to
evacuation resulting in  control a key safety

transfer of plant function from outside
control to alternate the Control Room.
locations. Op. Modes: Cold
Op. Modes: Cold Shutdown, Refueling

Shutdown, Refueling
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Cu3

ECL: Notification of Unusual Event

Initiating Condition: Loss of all RCS temperature and (reactor vessel/RCS [PWR] or RPV
[BWRY]) level indication for 15 minutes or longer.

Operating Mode Applicability: Cold Shutdown, Refueling
Example Emergency Action Level:

Note: The Emergency Director should declare the Unusual Event promptly upon determining
that 15 minutes has been exceeded or will likely be exceeded.

(1) Loss of ALL RCS temperature and (reactor vessel/RCS [PWR] or RPV [BWR)]) level
indications for 15 minutes or longer.

Basis:

This IC addresses an inability to determine RCS temperature and (reactor vessel/RCS [PWR] or
RPV [BWR]) level. The EAL reflects a condition where there has been a loss of the indications
necessary to monitor and assure core decay heat removal. During this condition, there is no
immediate threat of fuel damage because the core decay heat load has been reduced since the
cessation of power operation; however, because these critical parameters cannot be monitored,
the condition represents a potential degradation of the level of safety of the plant.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
indication.

Escalation to an Alert would be via IC CA1 based on an inventory loss or IC CA3 based on
exceeding plant configuration-specific heatup criteria.

Developer Notes:
None

ECL Assignment Attributes: 3.1.1.A
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Cu4

ECL: Notification of Unusual Event

Initiating Condition: Loss of Vital DC power for 15 minutes or longer.
Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level:

Note: The Emergency Director should declare the Unusual Event promptly upon determining
that 15 minutes has been exceeded or will likely be exceeded.

(1) Indicated voltage is less than (site-specific bus voltage value) on required Vital DC buses
for 15 minutes or longer.

Basis:

This IC addresses a loss of Vital DC power which compromises the ability to monitor and
control operable SAFETY SYSTEMS when the plant is in the cold shutdown or refueling mode.
In these modes, the core decay heat load has been significantly reduced, and coolant system
temperatures and pressures are lower; these conditions increase the time available to restore a
vital DC bus to service. Thus, this condition is considered to be a potential degradation of the
level of safety of the plant.

As used in this EAL, “required” means the Vital DC buses necessary to support operation of the
in-service, or operable, train or trains of SAFETY SYSTEM equipment. For example, if Train A
is out-of-service (inoperable) for scheduled outage maintenance work and Train B is in-service
(operable), then a loss of Vital DC power affecting Train B would require the declaration of an
Unusual Event. A loss of Vital DC power to Train A would not warrant an emergency
classification.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Depending upon the event, escalation of the emergency classification level would be via IC CAl
or CA3, or an IC in Recognition Category A.

Developer Notes:

The “site-specific bus voltage value” should be based on the minimum bus voltage necessary for
adequate operation of SAFETY SYSTEM equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those loads.
This voltage is usually near the minimum voltage selected when battery sizing is performed.

The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string of
batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the
minimum voltage is approximately 1.81 Volts per cell.

ECL Assignment Attributes: 3.1.1.A
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CuUS

ECL: Notification of Unusual Event

Initiating Condition: Loss of all onsite or offsite communications capabilities.

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled

Example Emergency Action Levels: (1 or 2 or 3)

(1) Loss of ALL of the following onsite communication methods:
(site-specific list of communications methods)

(2) Loss of ALL of the following ORO communications methods:
(site-specific list of communications methods)

3) Loss of ALL of the following NRC communications methods:
(site-specific list of communications methods)

Basis:

This IC addresses a significant loss of on-site or offsite communications capabilities. While not
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs
and the NRC.

This IC should be assessed only when extraordinary means are being utilized to make
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site
information via individuals or multiple radio transmission points, individuals being sent to offsite
locations, etc.).

EAL #1 addresses a total loss of the communications methods used in support of routine plant
operations.

EAL #2 addresses a total loss of the communications methods used to notify all OROs of an
emergency declaration. The OROs referred to here are (see Developer Notes).

EAL #3 addresses a total loss of the communications methods used to notify the NRC of an
emergency declaration.

Developer Notes:

EAL #1 - The “site-specific list of communications methods” should include all communications
methods used for routine plant communications (e.g., commercial or site telephones, page-party
systems, radios, etc.). This listing should include installed plant equipment and components, and
not items owned and maintained by individuals.

EAL #2 - The “site-specific list of communications methods” should include all communications
methods used to perform initial emergency notifications to OROs as described in the site
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Emergency Plan. The listing should include installed plant equipment and components, and not
items owned and maintained by individuals. Example methods are ring-down/dedicated
telephone lines, commercial telephone lines, radios, and satellite telephones. A method may also
include electronic or internet-based communications technologies with a procedural means to
determine if the message was accessed by an ORO (e.g., a read or opened receipt, or other
acknowledgement that the notification message was displayed such as an independent phone
call).

In the Basis section, insert the site-specific listing of the OROs requiring notification of an
emergency declaration from the Control Room in accordance with the site Emergency Plan, and
typically within 15 minutes.

EAL #3 — The “site-specific list of communications methods” should include all communications
methods used to perform initial emergency notifications to the NRC as described in the site
Emergency Plan. The listing should include installed plant equipment and components, and not
items owned and maintained by individuals. These methods are typically the dedicated
Emergency Notification System (ENS) telephone line and commercial telephone lines.

ECL Assignment Attributes: 3.1.1.C
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CuU6

ECL: Notification of Unusual Event

Initiating Condition: Internal flooding affecting a SAFETY SYSTEM component required for
the current operating mode.

Operating Mode Applicability: Cold Shutdown, Refueling
Example Emergency Action Level:

(1) Internal room or area flooding of a magnitude sufficient to require manual or automatic
electrical isolation of a SAFETY SYSTEM component required by Technical
Specifications for the current operating mode.

Basis:

This IC addresses flooding of a building room or area that results in operators isolating power to
a SAFETY SYSTEM component or causes an automatic isolation of a SAFETY SYSTEM
component (e.g., a breaker or relay trip). To warrant classification, operability of the affected
component must be required by Technical Specifications for the current operating mode. This
event represents a potential degradation of the level of safety of the plant.

Escalation of the emergency classification level would be based on IC CA®6.
Developer Notes:

Flooding is a condition where water is entering a room or area faster than available equipment is
capable removing it, resulting in a rise of water level within the room or area. Developers may
add this clarification or definition if it improves user understanding.

ECL Assignment Attributes: 3.1.1.A
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CA1

ECL: Alert

Initiating Condition: Loss of (reactor vessel/RCS [PWR] or RPV [BWR)]) inventory.
Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level: (1 or 2)

Note: The Emergency Director should declare the Alert promptly upon determining that 15
minutes has been exceeded or will likely be exceeded.

(1) Loss of (reactor vessel/RCS [PWR] or RPV [BWR)]) inventory as indicated by level less
than (site-specific level).

(2) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot be (monitored [PWR] or
determined [BWR)]) for 15 minutes or longer.

AND
b. EITHER of the following:

1. UNPLANNED increase in (site-specific sump and/or tank) levels due to a loss
of (reactor vessel/RCS [PWR] or RPV [BWR)]) inventory.

OR
2. Visual observation of UNISOLABLE RCS leakage.
Basis:

This IC addresses conditions that are precursors to a loss of the ability to adequately cool
irradiated fuel (i.e., a precursor to a challenge to the fuel clad barrier). This condition represents
a potential substantial reduction in the level of plant safety.

For EAL #1, a lowering of water level below (site-specific level) indicates that operator actions
have not been successful in restoring and maintaining (reactor vessel/RCS [PWR] or RPV
[BWR]) water level. The heatup rate of the coolant will increase as the available water inventory
is reduced. A continuing decrease in water level will lead to core uncovery.

Although related, EAL #1 is concerned with the loss of RCS inventory and not the potential
concurrent effects on systems needed for decay heat removal (e.g., loss of a Residual Heat
Removal suction point). An increase in RCS temperature caused by a loss of decay heat removal
capability is evaluated under IC CA3.

For EAL #2, the inability to monitor (reactor vessel/RCS [PWR] or RPV [BWR]) level may be
caused by instrumentation and/or power failures, or water level dropping below the range of
available instrumentation. If water level cannot be (monitored [PWR] or determined [BWR]),
operators may determine that an inventory loss is occurring by observing changes in sump and/or
tank levels. Sump and/or tank level changes must be evaluated against other potential sources of
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water flow to ensure they are indicative of leakage from the (reactor vessel/RCS [PWR] or RPV
[BWR]). An RCS inventory loss may also be determined by visual observation. Leakage from a
point above the vessel flange does not warrant an emergency classification since the leakage will
stop at that point and core cooling will not be challenged.

The 15-minute duration for the loss of level indication was chosen because it is half of the EAL
duration specified in IC CSI.

If the (reactor vessel/RCS [PWR] or RPV [BWR)]) inventory level continues to lower, then
escalation to Site Area Emergency would be via IC CS1.

Developer Notes:
For EAL #1 — the “site-specific level” should be based on either:

e [BWR] Low-Low ECCS actuation setpoint/Level 2. This setpoint was chosen because it is a
standard operationally significant setpoint at which some (typically high pressure ECCS)
injection systems would automatically start and is a value significantly below the low RPV
water level RPS actuation setpoint specified in IC CU1.

e [PWR] The minimum allowable level that supports operation of normally used decay heat
removal systems (e.g., Residual Heat Removal or Shutdown Cooling). If multiple levels
exist, specify each along with the appropriate mode or configuration dependency criteria.

For EAL #2 - The type and range of RCS level instrumentation may vary during an outage as the
plant moves through various operating modes and refueling evolutions, particularly for a PWR.
As appropriate to the plant design, alternate means of determining RCS level are installed to
assure that the ability to monitor level within the range required by operating procedures will not
be interrupted. The instrumentation range necessary to support implementation of operating
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than
that required during modes higher than Cold Shutdown.

Enter any “site-specific sump and/or tank” levels that could be expected to increase if there were
a loss of inventory (i.e., the lost inventory would enter the listed sump or tank).

ECL Assignment Attributes: 3.1.2.B
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CA2

ECL: Alert

Initiating Condition: Loss of all offsite and all onsite AC power to emergency buses for 15
minutes or longer.

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled
Example Emergency Action Level:
Notes:

e The Emergency Director should declare the Alert promptly upon determining that 15 minutes
has been exceeded or will likely be exceeded.

e Any power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads
associated with ECCS and decay heat removal functions.

(1) Loss of ALL offsite and ALL onsite AC Power to (site-specific emergency buses) for 15
minutes or longer.

Basis:

This IC addresses a total loss of AC power that compromises the performance of all SAFETY
SYSTEMS requiring electric power including those necessary for emergency core cooling,
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a Site
Area Emergency because of the increased time available to restore an emergency bus to service.
Additional time is available due to the reduced core decay heat load, and the lower temperatures
and pressures in various plant systems. Thus, when in these modes, this condition represents an
actual or potential substantial degradation of the level of safety of the plant.

Any AC power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads associated
with ECCS and decay heat removal functions.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
Escalation of the emergency classification level would be via IC CS1 or AS1.
Developer Notes:

The 15-minute EAL criterion is appropriate recognizing that the time-to-boil period can be less
than 30 minutes when decay heat removal is lost under mid-loop or reduced inventory
conditions.

For a power source that has multiple generators, the EAL and/or Basis section should reflect the

minimum number of operating generators necessary for that source to provide adequate power to

an AC emergency bus. For example, if a backup power source is comprised of two generators
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(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis
section must specify that both generators for that source are operating.

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

The EAL and/or Basis section may specify the use of a non-safety-related power source provided
the source is adequately maintained in an appropriate maintenance program and able to power
the bus loads associated with decay heat removal functions. This includes sources that support
implementation of strategies required by 10 CFR 50.155, “Mitigation of beyond-design-basis
events.”

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized.
Consider capabilities such as power source cross-ties, “swing” generators, other power sources
described in abnormal or emergency operating procedures, etc. Plants that have a proceduralized
capability to supply offsite AC power to an affected unit via a cross-tie to a companion unit may
credit this power source in the EAL provided that the planned cross-tie strategy meets the
requirements of 10 CFR 50.63.

ECL Assignment Attributes: 3.1.2.B
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CA3

ECL: Alert

Initiating Condition: Inability to maintain the plant in cold shutdown.
Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level:

Notes:

e The Emergency Director should declare the Alert promptly upon determining that the
applicable time has been exceeded or will likely be exceeded.

e When assessing the “0 minutes” Heatup Duration, a momentary UNPLANNED excursion
above the Technical Specification cold shutdown temperature limit when the decay heat
removal function is available does not warrant a classification.

e Ifthe loss of decay heat removal capability affects the reliability of RCS temperature
indication, then the emergency classification should be based on estimates of RCS
temperature using procedurally approved sources (e.g., a calculated heatup curve).

(1) UNPLANNED increase in RCS temperature to greater than (site-specific Technical
Specification cold shutdown temperature limit) for greater than the duration specified in
the Table CA3-1, “RCS Heatup Duration Thresholds.”

Table CA3-1: RCS Heatup Duration Thresholds

RCS Status Containment Closure Status Heatup Duration
Intact (but not at reduced . . «
inventory [PWR]) Not applicable 60 minutes
Not intact (Or at reduced Established 20 minutes*
inventory [PWR]) Not Established 0 minutes

* If an RCS heat removal system is in operation within this time frame and RCS
temperature is being reduced, the EAL is not applicable.

Basis:

This IC addresses conditions involving a loss of decay heat removal capability or an addition of
heat to the RCS in excess of that which can currently be removed. Either condition represents an
actual or potential substantial degradation of the level of safety of the plant.

The RCS Heatup Duration Thresholds table addresses an increase in RCS temperature when
CONTAINMENT CLOSURE is established but the RCS is not intact, or RCS inventory is
reduced (e.g., mid-loop operation in PWRs). The 20-minute criterion was included to allow time
for operator action to address the temperature increase.

The RCS Heatup Duration Thresholds table also addresses an increase in RCS temperature with
the RCS intact. The status of CONTAINMENT CLOSURE is not crucial in this condition since
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the intact RCS is providing a high pressure barrier to a fission product release. The 60-minute
time frame should allow sufficient time to address the temperature increase without a substantial
degradation in plant safety.

Finally, in the case where there is an increase in RCS temperature, the RCS is not intact or is at
reduced inventory [PWR], and CONTAINMENT CLOSURE is not established, no heatup
duration is allowed (i.e., 0 minutes). This is because 1) the evaporated reactor coolant may be
released directly into the Containment atmosphere and subsequently to the environment, and 2)
there is reduced reactor coolant inventory above the top of irradiated fuel. When assessing the
“0 minutes” Heatup Duration, a momentary UNPLANNED excursion above the Technical
Specification cold shutdown temperature limit when the decay heat removal function is available
does not warrant a classification.

If the loss of decay heat removal capability affects the reliability of RCS temperature indication,
then the emergency classification should be based on estimates of RCS temperature using
procedurally approved sources (e.g., a calculated heatup curve).

Escalation of the emergency classification level would be via IC CS1 or AS1.
Developer Notes:

For EAL #1 — Enter the “site-specific Technical Specification cold shutdown temperature limit”
where indicated. The RCS should be considered intact or not intact in accordance with site-
specific criteria.

For PWREs, this IC and its associated EALs address the concerns raised by Generic Letter 88-17,
Loss of Decay Heat Removal. A number of phenomena such as pressurization, vortexing, steam
generator U-tube draining, RCS level differences when operating at a mid-loop condition, decay
heat removal system design, and level instrumentation problems can lead to conditions where
decay heat removal is lost and core uncovery can occur. NRC analyses show that there are
sequences that can cause core uncovery in 15 to 20 minutes, and severe core damage within an
hour after decay heat removal is lost. The allowed time frames are consistent with the guidance
provided by Generic Letter 88-17 and believed to be conservative given that a low pressure
Containment barrier to fission product release is established.

ECL Assignment Attributes: 3.1.2.B
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CAGb6

ECL: Alert

Initiating Condition: Hazardous event affecting SAFETY SYSTEM trains required for the
current operating mode.

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled
Example Emergency Action Level:
(1) a. The occurrence of ANY of the following hazardous events:

Seismic event (earthquake)

Internal or external flooding event

High winds or tornado strike

FIRE

EXPLOSION

(site-specific hazards)

Other events with similar hazard characteristics as determined by the Shift
Manager

AND
b. The event has resulted in BOTH of the following:

1. Indications of degraded performance on a SAFETY SYSTEM train
required by Technical Specifications for the current operating mode.

AND
2. EITHER of the following:

a) VISIBLE DAMAGE to a second SAFETY SYSTEM train required by
Technical Specifications for the current operating mode.

OR

b) Indications of degraded performance to a second SAFETY SYSTEM
train required by Technical Specifications for the current operating
mode.

Basis:

This IC addresses a hazardous event of sufficient magnitude to cause degraded performance to a
SAFETY SYSTEM train with either 1) VISIBLE DAMAGE to a second SAFETY SYSTEM
train or 2) indications of degraded performance on a second SAFETY SYSTEM train. The
affected trains may be on the same SAFETY SYSTEM or different SAFETY SYSTEMS.
Commercial nuclear power plant SAFETY SYSTEMS are typically comprised of two or more
separate and redundant trains of equipment in accordance with site-specific design criteria. This
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permits a plant to respond to an event affecting a single train without compromising public
health and safety from radiological events. Nonetheless, a hazardous event of sufficient
magnitude to impact two SAFETY SYSTEM trains has the potential to significantly reduce the
margin to a loss or potential loss of a fission product barrier, and therefore represents an actual or
potential substantial degradation of the level of safety of the plant.

The “second SAFETY SYSTEM train” referenced in EAL statement (1)b.2 may be associated
with the same SAFETY SYSTEM as the train experiencing the indications of degraded
performance per statement (1)b.1 or a different SAFETY SYSTEM. In addition, the EAL
assessment is independent of the operability/functionality status of the second train. For
example, if a system train required by Technical Specifications is out-of-service for maintenance
at the time of the event and sustains VISIBLE DAMAGE, then an emergency declaration is
warranted if another SAFETY SYSTEM train has indications of degraded performance.

The phrase “required by Technical Specifications for the current operating mode” should be
taken to mean that the affected system train is expected to be operable per requirements in
Technical Specifications, irrespective of whether it is operable at the time of the event.

The “indications of degraded performance” address damage to a SAFETY SYSTEM train that is
in service/operation since indications for it will be readily available. The indications of degraded
performance should be significant enough to cause concern regarding the functionality or
reliability of the SAFETY SYSTEM train. It is recognized that a train may be put into service
sometime after the event has occurred; in that case, the emergency classification assessment
should be made at the time the train displays indications of degraded performance.

The term VISIBLE DAMAGE addresses damage to a SAFETY SYSTEM train that is not in
service/operation or readily apparent through indications alone. Operators will make a
determination of VISIBLE DAMAGE based on the totality of available event and damage report
information. This is intended to be a brief assessment not requiring lengthy analysis or
quantification of the damage.

Escalation of the emergency classification level would be via IC CS1 or ASI.
Developer Notes:

Developers may add one or more of the following paragraphs to the Basis section as applicable
to the plant design.

1.  An event affecting equipment common to two or more SAFETY SYSTEMS or
SAFETY SYSTEM trains (i.e., there are indications of degraded performance and/or
VISIBLE DAMAGE affecting the common equipment) should be classified under
this IC. By affecting the functionality or reliability of multiple system trains, the loss
of the common equipment effectively meets the two-train impact criteria that underlie
the EALs and Basis. Examples of such equipment include a Refueling Water Storage
Tank [PWR] or a Condensate Storage Tank [BIWR)].

2. An event affecting a single-train SAFETY SYSTEM (i.e., there are indications of
degraded performance and/or VISIBLE DAMAGE affecting the one train) would not
be classified under this IC because the two-train impact criteria that underlie the
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EALSs and Basis would not be met. If an event affects a single-train SAFETY
SYSTEM, then the emergency classification should be made based on plant
parameters/symptoms meeting the EALs for another IC. Depending upon the
circumstances, classification may also occur based on Shift Manager/Emergency
Director judgement.

3. An event that affects two trains of a SAFETY SYSTEM (e.g., one train has
indications of degraded performance and the other VISIBLE DAMAGE) that also has
one or more additional trains should be classified under this IC. This approach
maintains consistency with the two-train impact criteria that underlie the EALs and
Basis, and is warranted because the event was severe enough to affect the
functionality or reliability of two trains of a SAFETY SYSTEM despite plant design
criteria associated with system and system train separation and protection. Such an
event may have caused other plant impacts that are not immediately apparent.

For (site-specific hazards), developers should consider including other significant, site-specific
hazards to the bulleted list contained in EAL 1.a (e.g., a seiche).

ECL Assignment Attributes: 3.1.2.B
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CA7

ECL: Alert

Initiating Condition: Control Room evacuation resulting in transfer of plant control to alternate
locations.

Operating Mode Applicability: Cold Shutdown, Refueling
Example Emergency Action Level:

(1) An event has resulted in plant control being transferred from the Control Room to (site-
specific remote shutdown panels and local control stations).

Basis:

This IC addresses an evacuation of the Control Room that results in transfer of plant control to
alternate locations outside the Control Room. The loss of the ability to control the plant from the
Control Room is considered to be a potential substantial degradation in the level of plant safety.

Following a Control Room evacuation, control of the plant will be transferred to alternate
shutdown locations. The necessity to control a plant shutdown from outside the Control Room,
in addition to responding to the event that required the evacuation of the Control Room, will
present challenges to plant operators and other on-shift personnel. Activation of the ERO and
emergency response facilities will assist in responding to these challenges.

Escalation of the emergency classification level would be via IC CS7.
Developer Notes:

The “site-specific remote shutdown panels and local control stations” are the panels and control
stations referenced in plant procedures used to cooldown and shutdown the plant from a
location(s) outside the Control Room.

ECL Assignment Attributes: 3.1.2.B
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CS1

ECL: Site Area Emergency

Initiating Condition: Loss of (reactor vessel/RCS [PWR] or RPV [BWR)]) inventory affecting
core decay heat removal capability.

Operating Mode Applicability: Cold Shutdown, Refueling
Example Emergency Action Levels: (1 or 2 or 3)

Note: The Emergency Director should declare the Site Area Emergency promptly upon
determining that 30 minutes has been exceeded or will likely be exceeded.

(1) a. CONTAINMENT CLOSURE not established.
AND

b. (RHR flow is lost and not restored within 30 minutes [PWR] or RPV level less
than (site-specific level) [BWR]).

(2) a. CONTAINMENT CLOSURE established.
AND

b. (Reactor vessel/RCS level less than (site-specific level) [PWR] or Adequate core
cooling cannot be assured [BIWR)]).

3) a. (Reactor vessel/RCS [PWR] or RPV [BWR)]) level cannot be (monitored [PWR] or
determined [BWR)]) for 30 minutes or longer.

AND
b. Core uncovery is indicated by ANY of the following:

e (Site-specific radiation monitor) reading greater than (site-specific value)

e Erratic source range monitor indication [PWR]

e UNPLANNED increase in (site-specific sump and/or tank) levels of sufficient
magnitude to indicate core uncovery

e Visual observation of UNISOLABLE RCS leakage of sufficient magnitude to
make core uncovery likely

e (Other site-specific indications)

Basis:

This IC addresses a significant and prolonged loss of (reactor vessel/RCS [PWR] or RPV [BWR)])
inventory control and makeup capability. The lost inventory may be due to a RCS component
failure, a loss of configuration control or prolonged boiling of reactor coolant. These conditions
entail major failures of plant functions needed for protection of the public and thus warrant a Site
Area Emergency declaration.
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Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCS/reactor
vessel level cannot be restored (or spray cooling cannot be established [BWR]), then fuel damage
is likely.

Outage/shutdown contingency plans typically provide for re-establishing or verifying
CONTAINMENT CLOSURE following a loss of heat removal or RCS inventory control
functions. The difference in the specified RCS/reactor vessel levels of EALs 1.b and 2.b reflect
the fact that with CONTAINMENT CLOSURE established, there is a lower potential for a
fission product release to the environment.

[P for PWR] EAL 1.b addresses a loss of RHR flow and subsequent heatup of the RCS. The
principal concern is a lowering of the loop level below that needed to provide an acceptable
suction source for the operating RHR train. The loss of the suction source could result in
vortexing and potential air entrainment in the RHR line, and a pump trip. Indications of this
conditions include a loop level below a required minimum level, fluctuations in RHR pump
motor amperage, excessive pump vibration, and no RHR flow. Thirty minutes was selected as a
reasonable amount of time for plant operators to recognize the problem, secure the affected train,
and place another train into service, if available.

In EAL 3.a, the 30-minute criterion is tied to a readily recognizable event start time (i.e., the total
loss of ability to monitor level), and allows sufficient time to monitor, assess and correlate
reactor and plant conditions to determine if core uncovery has actually occurred (i.e., to account
for various accident progression and instrumentation uncertainties). It also allows sufficient time
for performance of actions to terminate the leakage, recover inventory control/makeup
equipment, restore level monitoring, and/or establish CONTAINMENT CLOSURE if not
previously established.

The inability to monitor (reactor vessel/RCS [PWR] or RPV [BWR]) level may be caused by
instrumentation and/or power failures, or water level dropping below the range of available
instrumentation. If water level cannot be (monitored [PWR] or determined [BWR)]), operators
may determine that an inventory loss is occurring by observing changes in sump and/or tank
levels. Sump and/or tank level changes must be evaluated against other potential sources of
water flow to ensure they are indicative of leakage from the (reactor vessel/RCS [PWR] or RPV
[BWR]). An RCS inventory loss may also be determined by visual observation.

These EALs address concerns raised by Generic Letter 88-17, Loss of Decay Heat Removal,
SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; 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.

Escalation of the emergency classification level would be via IC CG1 or AG1.
Developer Notes:

Accident analyses suggest that fuel damage may occur within one hour of uncovery depending
upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91-283, NUREG-
1449 and NUMARC 91-06.
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The type and range of RCS level instrumentation may vary during an outage as the plant moves
through various operating modes and refueling evolutions, particularly for a PWR. As
appropriate to the plant design, alternate means of determining RCS level are installed to assure
that the ability to monitor level within the range required by operating procedures will not be
interrupted. The instrumentation range necessary to support implementation of operating
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than
that required during modes higher than Cold Shutdown.

PWR

For EAL #1.b —The 30-minute time period reflects information found in NUREG-1449,
Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the United States.
The developer may replace the term RHR with the site-specific name of the system used to
remove decay heat during plant shutdowns.

For EAL #2.b — The “site-specific level” should be approximately the top of active fuel. If the
availability of on-scale level indication is such that this level value can be determined during
some shutdown modes or conditions, but not others, then specify the mode-dependent and/or
configuration states during which the level indication is applicable. If the design and operation
of water level instrumentation is such that this level value cannot be determined at any time
during Cold Shutdown or Refueling modes, then do not include EAL #2 (classification will be
accomplished in accordance with EAL #3).

For EAL #3.b — first bullet - As water level in the reactor vessel lowers, the dose rate above the
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized
that the condition described by this IC may result in a radiation value beyond the operating or
display range of the installed radiation monitor. In those cases, EAL values should be
determined with a margin sufficient to ensure that an accurate monitor reading is available. For
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater
than approximately 110% of the highest accurate monitor reading, then developers may choose
not to include the monitor as an indication and identify an alternate EAL threshold.
Alternatively, if installed radiation monitors cannot detect core uncovery in the Cold Shutdown
mode (RCS intact), then this indicator can be made applicable only in the Refuel Mode (vessel
head removed).

To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration between
monitor readings into the classification assessment.

For EAL #3.b — second bullet - Post-TMI accident studies indicated that the installed PWR
nuclear instrumentation will operate erratically when the core is uncovered and that this should
be used as a tool for making such determinations.

For EAL #3.b — third bullet — Enter any ‘site-specific sump and/or tank™ levels that could be
expected to change if there were a loss of RCS/reactor vessel inventory of sufficient magnitude
to indicate core uncovery. Specific level values may be included if desired.

72



NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

For EAL #3.b — fifth bullet - Developers should determine if other reliable indicators exist to
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique
or site-specific indications, not already used elsewhere, that will promote timely and accurate
emergency classification.

BWR

For EAL #1.b — “site-specific level” is the Low-Low-Low ECCS actuation setpoint / Level 1.
The BWR Low-Low-Low ECCS actuation setpoint / Level 1 was chosen because it is a standard
operationally significant setpoint at which some (typically low pressure ECCS) injection systems
would automatically start and attempt to restore RPV level. This is a RPV water level value that
is observable below the Low-Low/Level 2 value specified in IC CA1, but significantly above the
Top of Active Fuel (TOAF) threshold specified in EAL #2.

For EAL #2.b — In accordance with the BWROG EPGs/SAGs, Revision 4, under cold shutdown
or refueling conditions, core cooling can be assured by either core submergence or spray cooling.
Plants that do not take credit for spray cooling in cold shutdown and refueling modes should use
“RPV level less than (the site-specific level associated with top of active fuel).”

For EAL #3.b — first bullet - As water level in the reactor vessel lowers, the dose rate above the
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized
that the condition described by this IC may result in a radiation value beyond the operating or
display range of the installed radiation monitor. In those cases, EAL values should be
determined with a margin sufficient to ensure that an accurate monitor reading is available. For
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater
than approximately 110% of the highest accurate monitor reading, then developers may choose
not to include the monitor as an indication and identify an alternate EAL threshold.
Alternatively, if installed radiation monitors cannot detect core uncovery in the Cold Shutdown
mode (RCS intact), then this indicator can be made applicable only in the Refuel Mode (vessel
head removed).

To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration between
monitor readings into the classification assessment.

For BWRs that do not have installed radiation monitors capable of indicating core uncovery,
alternate site-specific level indications of core uncovery should be used if available.

For EAL #3.b — second bullet - Because BWR source range monitor (SRM) nuclear
instrumentation detectors are typically located below core mid-plane, this may not be a viable
indicator of core uncovery for BWRs.

For EAL #3.b — third bullet — Enter any “site-specific sump and/or tank™ levels that could be
expected to change if there were a loss of RPV inventory of sufficient magnitude to indicate core
uncovery. Specific level values may be included if desired.
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For EAL #3.b — fifth bullet - Developers should determine if other reliable indicators exist to
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique

or site-specific indications, not already used elsewhere, that will promote timely and accurate
emergency classification.

ECL Assignment Attributes: 3.1.3.B
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CS7

ECL: Site Area Emergency

Initiating Condition: Inability to control a key safety function from outside the Control Room.
Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level:

Note: The Emergency Director should declare the Site Area Emergency promptly upon
determining that (site-specific number of minutes) has been exceeded or will likely be
exceeded.

(1) Control of ANY of the following key safety functions is not reestablished within (site-
specific number of minutes) after plant control is transferred to locations outside the
Control Room.

e Core cooling [PWR] / RPV water level [BWR]
e RCS heat removal

Basis:

This IC addresses an evacuation of the Control Room that results in the transfer of plant control
to locations outside the Control Room, and the control of a key safety function cannot be
reestablished in a timely manner. The failure to gain control of a key safety function following a
transfer of plant control to alternate locations is a precursor to a challenge to one or more fission
product barriers within a relatively short period of time.

Plant control is “transferred” upon completion of (site-specific action or procedure step). The
determination of whether or not “control” of key safety functions is established at the remote
safe shutdown location(s) is based on Emergency Director judgment. The Emergency Director is
expected to make a reasonable, informed judgment within (the site-specific time for transfer)
minutes whether or not the operating staff has control of key safety functions from the remote
safe shutdown location(s).

The Operating Mode Applicability for the Reactivity Control Key Safety Function is limited to
modes during which there may exist inadequate shutdown margin due to an evacuation of the
Control Room. The IC is not applicable in the defueled operating mode because there is
sufficient control of spent fuel cooling from outside the Control Room to preclude threats to
irradiated fuel with the Control Room evacuated.

Escalation of the emergency classification level would be via IC FG1 or CGl.
Developer Notes:

If desired, the modes specified in the mode applicability table can be replaced with the
appropriate site-specific modes.

The “site-specific action or procedure step” should be the procedural action/step that concludes
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the process to transfer plant control to remote locations such that key safety functions are
controlled from locations outside the Control Room.

The “site-specific number of minutes” is the time in which plant control must be (or is expected
to be) reestablished at an alternate location as described in the site-specific fire response
analyses. Absent a basis in the site-specific analyses, 15 minutes should be used. Another time
period may be used with appropriate justification.

ECL Assignment Attributes: 3.1.3.B
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CG1

ECL: General Emergency

Initiating Condition: Loss of (reactor vessel/RCS [PWR] or RPV [BWR)]) inventory affecting
fuel clad integrity with containment challenged.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Levels: (1 or 2)

Note: The Emergency Director should declare the General Emergency promptly upon
determining that 30 minutes has been exceeded or will likely be exceeded.

(1) a.

2) a

(Reactor vessel/RCS level less than (site-specific level) [PWR] or Adequate core
cooling cannot be assured [BIWR)]).

AND

ANY indication from Table CG1-1, Containment Challenge Table (see below).

(Reactor vessel/RCS [PWR] or RPV [BWR)]) level cannot be (monitored [PWR] or
determined [BWR)]) for 30 minutes or longer.

AND

Core uncovery is indicated by ANY of the following:

(Site-specific radiation monitor) reading greater than (site-specific value)
Erratic source range monitor indication [PWR]

UNPLANNED increase in (site-specific sump and/or tank) levels of sufficient
magnitude to indicate core uncovery

Visual observation of UNISOLABLE RCS leakage of sufficient magnitude to
make core uncovery likely

(Other site-specific indications)

AND

ANY indication from Table CG1-1, “Containment Challenge Table.”

Table CG1-1: Containment Challenge Table

CONTAINMENT CLOSURE not established*

Measurable hydrogen exists inside containment

UNPLANNED increase in containment pressure

Secondary containment radiation monitor reading above (site-specific value) [BIWR]

* If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit,
then declaration of a General Emergency is not required.
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Basis:

This IC addresses the inability to restore and maintain reactor vessel level above the top of active
fuel with containment challenged. This condition represents imminent or actual substantial core
degradation or melting with potential for loss of containment integrity. Releases can be
reasonably expected to exceed EPA PAG exposure levels offsite for more than the immediate
site area.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCS/reactor
vessel level cannot be restored (or spray cooling cannot be established [BWR]), then fuel damage
is likely.

With CONTAINMENT CLOSURE not established, there is a high potential for a direct and
unmonitored release of radioactivity to the environment. If CONTAINMENT CLOSURE is re-
established prior to exceeding the 30-minute time limit, then declaration of a General Emergency
is not required.

The presence of measurable hydrogen in containment is indicative of damage to fuel cladding.
The rate of hydrogen buildup will be a function of the degree of fuel cladding damage, the status
of CONTAINMENT CLOSURE, and the operation of systems with containment penetrations
(e.g., a containment ventilation system). The accumulation of hydrogen in the containment
atmosphere could lead to a concentration sufficient to support deflagration or an explosion;
either of these events could result in equipment damage and a loss of containment integrity. This
condition therefore represents a challenge to Containment integrity.

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core
uncovery could result in a flammable gas mixture in containment. If all installed hydrogen gas
monitors are out-of-service during an event leading to fuel cladding damage, it may not be
possible to obtain a containment hydrogen gas concentration reading as ambient conditions
within the containment will preclude personnel access. During periods when installed
containment hydrogen gas monitors are out-of-service, operators may use the other listed
indications to assess whether containment is challenged.

In EAL 2.b, the 30-minute criterion is tied to a readily recognizable event start time (i.e., the total
loss of ability to monitor level), and allows sufficient time to monitor, assess and correlate
reactor and plant conditions to determine if core uncovery has actually occurred (i.e., to account
for various accident progression and instrumentation uncertainties). It also allows sufficient time
for performance of actions to terminate the leakage, recover inventory control/makeup
equipment, restore level monitoring, and/or establish CONTAINMENT CLOSURE if not
previously established.

The inability to monitor (reactor vessel/RCS [PWR] or RPV [BWR]) level may be caused by
instrumentation and/or power failures, or water level dropping below the range of available
instrumentation. If water level cannot be (monitored [PWR] or determined [BWR)]), operators
may determine that an inventory loss is occurring by observing changes in sump and/or tank
levels. Sump and/or tank level changes must be evaluated against other potential sources of
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water flow to ensure they are indicative of leakage from the (reactor vessel/RCS [PWR] or RPV
[BWR]). An RCS inventory loss may also be determined by visual observation.

These EALs address concerns raised by Generic Letter 88-17, Loss of Decay Heat Removal;
SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; 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.

Developer Notes:

Accident analyses suggest that fuel damage may occur within one hour of uncovery depending
upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91-283, NUREG-
1449 and NUMARC 91-06.

The type and range of reactor vessel/RCS level instrumentation may vary during an outage as the
plant moves through various operating modes and refueling evolutions, particularly for a PWR.
As appropriate to the plant design, alternate means of determining reactor vessel/RCS level are
installed to assure that the ability to monitor level within the range required by operating
procedures will not be interrupted. The instrumentation range necessary to support
implementation of operating procedures in the Cold Shutdown and Refueling modes may be
different (e.g., narrower) than that required during modes higher than Cold Shutdown.

PWR

For EAL #1.a — The “site-specific level” should be approximately the top of active fuel. If the
availability of on-scale level indication is such that this level value can be determined during
some shutdown modes or conditions, but not others, then specify the mode-dependent and/or
configuration states during which the level indication is applicable. If the design and operation
of water level instrumentation is such that this level value cannot be determined at any time
during Cold Shutdown or Refueling modes, then do not include EAL #1 (classification will be
accomplished in accordance with EAL #2).

For EAL #2.b - first bullet - As water level in the reactor vessel lowers, the dose rate above the
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized
that the condition described by this IC may result in a radiation value beyond the operating or
display range of the installed radiation monitor. In those cases, EAL values should be
determined with a margin sufficient to ensure that an accurate monitor reading is available. For
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater
than approximately 110% of the highest accurate monitor reading, then developers may choose
not to include the monitor as an indication and identify an alternate EAL threshold.
Alternatively, if installed radiation monitors cannot detect core uncovery with the RCS intact
(Cold Shutdown), this indicator can be made applicable only in the Refuel Mode (vessel head
removed).

To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration between
monitor readings into the classification assessment.
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For plants that do not have installed radiation monitors capable of indicating core uncovery,
alternate site-specific level indications of core uncovery should be used if available.

For EAL #2.b - second bullet - Post-TMI accident studies indicated that the installed PWR
nuclear instrumentation will operate erratically when the core is uncovered and that this should
be used as a tool for making such determinations.

For EAL #2.b — third bullet - Enter any “site-specific sump and/or tank” levels that could be
expected to change if there were a loss of inventory of sufficient magnitude to indicate core
uncovery. Specific level values may be included if desired.

For EAL #2.b — fifth bullet - Developers should determine if other reliable indicators exist to
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique
or site-specific indications, not already used elsewhere, that will promote timely and accurate
emergency classification.

BWR

For EAL #1.a — In accordance with the BWROG EPGs/SAGs, Revision 4, under cold shutdown
or refueling conditions, core cooling can be assured by either core submergence or spray cooling.
Plants that do not take credit for spray cooling in cold shutdown and refueling modes should use
“RPV level less than (the site-specific level associated with top of active fuel).”

For EAL #2.b - first bullet - As water level in the reactor vessel lowers, the dose rate above the
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized
that the condition described by this IC may result in a radiation value beyond the operating or
display range of the installed radiation monitor. In those cases, EAL values should be
determined with a margin sufficient to ensure that an accurate monitor reading is available. For
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater
than approximately 110% of the highest accurate monitor reading, then developers may choose
not to include the monitor as an indication and identify an alternate EAL threshold.
Alternatively, if installed radiation monitors cannot detect core uncovery with the Cold
Shutdown mode (RCS intact), then this indicator can be made applicable only in the Refuel
Mode (vessel head removed).

To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration between
monitor readings into the classification assessment.

For plants that do not have installed radiation monitors capable of indicating core uncovery,
alternate site-specific level indications of core uncovery should be used if available.

For EAL #2.b - second bullet - Post-TMI accident studies indicated that the installed PWR
nuclear instrumentation will operate erratically when the core is uncovered and that this should
be used as a tool for making such determinations. Because BWR Source Range Monitor (SRM)
nuclear instrumentation detectors are typically located below core mid-plane, this may not be a
viable indicator of core uncovery for BWRs.
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For EAL #2.b — third bullet - Enter any “site-specific sump and/or tank™ levels that could be
expected to change if there were a loss of inventory of sufficient magnitude to indicate core
uncovery. Specific level values may be included if desired.

For EAL #2.b — fifth bullet - Developers should determine if other reliable indicators exist to
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique
or site-specific indications, not already used elsewhere, that will promote timely and accurate
emergency classification.

Containment Challenge Table

Site shutdown contingency plans typically provide for re-establishing CONTAINMENT
CLOSURE following a loss of RCS heat removal or inventory control functions.

For the second bullet on hydrogen, developers may enter the minimum containment atmospheric
hydrogen concentration that is reliably detectable with installed hydrogen monitors.

For BWRs, the use of secondary containment radiation monitors should provide indication of
increased release that may be indicative of a challenge to secondary containment. The “site-
specific value” should be based on the EOP maximum safe values because these values are
easily recognizable and have a defined basis.

ECL Assignment Attributes: 3.1.4.B
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8 INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) ICS/EALS

Table E-1: Recognition Category “I” Initiating Condition Matrix

UNUSUAL EVENT
IU1 Damage to a loaded spent fuel cask.
Op. Modes: All

Table intended for use by
EAL developers.
Inclusion in licensee
documents is not required.
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U1

ECL: Notification of Unusual Event

Initiating Condition: Damage to a loaded spent fuel cask.
Operating Mode Applicability: All

Example Emergency Action Level:

Notes:

e “Normal radiation levels” means the most recent available radiation survey result at the
location of a reading or as determined by licensee expertise and experience.

e The “pad boundary” is the outer edge of the reinforced concrete pad designed to bear the
weight of the stored casks.

(1) a. Anevent has caused VISIBLE DAMAGE to a loaded spent fuel cask.
AND
b. EITHER of the following:

1. For a cask on the ISFSI pad - A closed window survey result at any point along
the pad boundary indicates a general area dose rate greater than 10x normal
radiation levels.

OR

2. For a cask in transit to the ISFSI pad — A closed window survey result indicates a
cask dose rate greater than 10x the dose rate measured at the time the cask was
sealed, at approximately the same distance.

Basis:

This IC addresses an event that results in VISIBLE DAMAGE to a cask loaded with spent
nuclear fuel. Events to be assessed under this IC include natural phenomena (e.g., an earthquake,
tornado strike or flood) and those with man-made causes (e.g., a dropped or tipped over cask, or
an EXPLOSION). The issues of concern are the potential creation of a radioactivity release
pathway to the environment, degradation of cask shielding, degradation of the loaded fuel
assemblies, and configuration changes that could challenge removal the cask or spent fuel from
storage. The emphasis for this classification is the degradation in the level of safety of the cask
and not the magnitude of an associated dose, dose rate, or radioactivity release.

The term “cask™ encompasses the following components:
o [List of Components - See Developer Notes|

The IC is applicable at all times after a cask has been loaded with spent nuclear fuel and sealed
(welded or bolted closed), regardless of location (e.g., in the fuel building, during transit to the
ISFSI, or in storage at the ISFSI). Prior to the sealing of a cask, an event involving spent fuel
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would be assessed against the Recognition Category A, “Abnormal Radiation Levels /
Radiological Effluent,” ICs/EALSs to determine if an emergency declaration is warranted.

To support the capability to make a timely emergency classification, the EAL uses confirmatory
radiation readings as an indication of damage sufficient to warrant an Unusual Event declaration.
This approach obviates the need for a protracted post-event damage inspection and assessment to
support the emergency classification. For casks in storage, the radiation readings may be taken at
locations along the pad boundary that can be safely accessed by an individual with a hand-held
monitor, consistent with the site radiological and industrial safety requirements.

The “pad boundary” means the outer edge of the reinforced concrete pad designed to bear the
weight of the stored casks. This boundary is inside the ISFSI Protected Area and Controlled
Area.

In the case of extreme damage, radiological or other safety considerations may necessitate that a
dose rate be measured at a distance greater than that specified in the EAL. The intent is for
personnel to start taking radiation readings at some distance from the pad boundary or the cask,
and continue their approach while taking readings. If at any point during the approach the EAL
is met, then no survey at a closer location is required for EAL assessment purposes.

Security-related events for an ISFSI are covered under ICs HU1 and HAI.
Developer Notes:

For (List of Components), enter the primary/major components used to transfer and store dry
spent nuclear fuel. Depending on the technology in use, this would typically be one or more of
the following:

e Bare fuel storage cask

e Storage canister

e Transfer cask

e Storage cask/module

e Concrete cask/overpack

A “bare fuel storage cask” is a heavy-walled, bolted lid metal cask into which the individual
“bare” fuel assemblies are loaded; it does not incorporate a welded canister.

The multiple of 10x was determined to provide a reasonable threshold for declaring an Unusual
Event. A reading of greater than 10x normal radiation levels or the cask dose rate at the time of
sealing is sufficient to indicate that a degradation in the level of safety of a cask may have
occurred but is high enough to accommodate fluctuations in background radiation due to natural
causes. Field survey results are generally available only as a “whole body” dose rate; for this
reason, the EAL specifies a “closed window” survey reading.

It should be noted that the minimum distance from the ISFSI to the nearest boundary of the
controlled area must be at least 100 meters (per 10 CFR 72.106); therefore, radiation levels at the
controlled area boundary would be a small fraction of the radiation levels measured at the pad
boundary.
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ECL Assignment Attributes: 3.1.1.B

85



9 FISSION PRODUCT BARRIER ICS/EALS

Table 9-F-1:  Recognition Category “F” Initiating
Condition Matrix
ALERT
Any Loss or any Potential Loss of either the
Fuel Clad or RCS barrier.
FAl

Op. Modes: Power Operation, Hot Standby,
Startup, Hot Shutdown

SITE AREA EMERGENCY
Loss or Potential Loss of any two barriers.

Fsl Op. Modes: Power Operation, Hot Standby,

Startup, Hot Shutdown

GENERAL EMERGENCY
Loss of any two barriers and Loss or
Potential Loss of the third barrier.

FG1
Op. Modes: Power Operation, Hot Standby,
Startup, Hot Shutdown

See Table 9-F-2 for BWR EALs
See Table 9-F-3 for PWR EALs

Developer Note: The adjacent logic flow diagram is for
use by developers and is not required for site-specific
implementation; however, a site-specific scheme must
include some type of user-aid to facilitate timely and
accurate classification of fission product barrier losses
and/or potential losses. Such aids are typically comprised
of logic flow diagrams, “scoring” criteria or checkbox-
type matrices. The user-aid logic must be consistent with
that of the adjacent diagram.
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Developer Notes

1.

The logic used for these initiating conditions reflects the following considerations:
o The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the Containment Barrier.
o Unusual Event ICs associated with fission product barriers are addressed in Recognition Category S.

For accident conditions involving a radiological release, evaluation of the fission product barrier thresholds will need to be performed in
conjunction with dose assessments to ensure correct and timely escalation of the emergency classification. For example, an evaluation of the
fission product barrier thresholds may result in a Site Area Emergency classification while a dose assessment may indicate that an EAL for
General Emergency IC AG1 has been exceeded.

The fission product barrier thresholds specified within a scheme are expected to reflect plant-specific design and operating characteristics.
This may require that developers create different thresholds than those provided in the generic guidance.

Alternative presentation methods for the Recognition Category F ICs and fission product barrier thresholds are acceptable and include flow
charts, block diagrams, and checklist-type tables. Developers must ensure that the site-specific method addresses all possible threshold
combinations and classification outcomes shown in the BWR or PWR EAL fission product barrier tables. The NRC staff considers the
presentation method of the Recognition Category F information to be an important user aid and may request a change to a particular proposed
method if, among other reasons, the change is necessary to promote consistency across the industry.

As used in this Recognition Category, the term RCS leakage encompasses not just those types defined in Technical Specifications but also
includes the loss of RCS mass to any location— inside containment, a secondary-side system (i.e., PWR steam generator tube leakage), an
interfacing system, or outside of containment. The release of liquid or steam mass from the RCS due to the as-designed/expected operation of
a relief valve is not considered to be RCS leakage.

At the Site Area Emergency level, classification decision-makers should maintain cognizance of how far present conditions are from meeting
a threshold that would require a General Emergency declaration. For example, if the Fuel Clad and RCS fission product barriers were both
lost, then there should be frequent assessments of containment radioactive inventory and integrity. Alternatively, if both the Fuel Clad and
RCS fission product barriers were potentially lost, the Emergency Director would have more assurance that there was no immediate need to
escalate to a General Emergency.

The ability to escalate to a higher emergency classification level in response to degrading conditions should be maintained. For example, a
steady increase in RCS leakage would represent an increasing risk to public health and safety.
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Table 9-F-2: BWR EAL Fission Product Barrier Table
Thresholds for LOSS or POTENTIAL LOSS of Barriers

Month 20XX

FA1 ALERT FS1 SITE AREA EMERGENCY FG1 GENERAL EMERGENCY
Any Loss or any Potential Loss of either the | Loss or Potential Loss of any two barriers. Loss of any two barriers and Loss or
Fuel Clad or RCS barrier. Potential Loss of the third barrier.
Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
. RCS Activity . Primary Containment Pressure 1. Primary Containment Conditions
. (Site-specific Not Applicable . Primary Not Applicable A. UNPLANNED A. Primary
indications that containment rapid drop in containment
reactor coolant pressure greater primary pressure greater
activity is greater than (site-specific containment than (site-
than 300 nCi/gm value) due to RCS pressure following specific value)
dose equivalent I- leakage. primary OR
131). containmqnt B. (site-specific
pressure rise deflagration
OR mixture) exists
B. Primary inside primary
containment containment.
pressure response OR
not consistent with | ¢ HCTL exceeded.
LOCA conditions.
. RPV Water Level . RPV Water Level 2. RPV Water Level
A. SAG entry A. RPV water level . RPV water level Not Applicable Not Applicable A. It cannot be
required. cannot be restored cannot be restored determined that
and maintained and maintained core debris will
above (site-specific above (site- be retained in the
RPV water level specific RPV RPV.
corresponding to water level
the top of active corresponding to
fuel) or cannot be the top of active

8
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Month 20XX
Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
determined. fuel) or cannot be

determined.
3. Not Applicable . RCS Leak Rate 3. Primary Containment Isolation Failure
Not Applicable Not Applicable . UNISOLABLE A. UNISOLABLE A. UNISOLABLE Not Applicable

break in ANY of primary system direct downstream

the following:
(site-specific
systems with
potential for high-
energy line breaks)
OR

. Emergency RPV

Depressurization.
OR

. EOPs direct the

opening of
multiple SRVs to
rapidly lower RPV
pressure.

leakage that
results in
exceeding
EITHER of the
following:

1. Max Normal
Operating
Temperature
OR

2. Max Normal
Operating Area
Radiation
Level.

pathway to the
environment exists
after primary
containment
isolation signal
OR

B. Intentional primary
containment
venting per
EOPs/SAGs
OR

C. UNISOLABLE
primary system
leakage that results
in exceeding
EITHER of the
following:

1. Max Safe
Operating
Temperature.
OR

2. Max Safe
Operating Area
Radiation
Level.
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Month 20XX
Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
. Primary Containment Radiation 4. Primary Containment Radiation 4. Primary Containment Radiation
. Primary Not Applicable A. Primary Not Applicable Not Applicable A. Primary
containment containment containment
radiation monitor radiation monitor radiation monitor
reading greater reading greater reading greater
than (site-specific than (site-specific than (site-specific
value). value). value).
. Emergency Director Judgment 5. Emergency Director Judgment 5. Emergency Director Judgment
. ANY conditionin | A. ANY conditionin | A. ANY conditionin | A. ANY conditionin | A. ANY conditionin | A. ANY condition in
the opinion of the the opinion of the the opinion of the the opinion of the the opinion of the the opinion of the
Emergency Emergency Emergency Emergency Emergency Emergency
Director that Director that Director that Director that Director that Director that
indicates Loss of indicates Potential indicates Loss of indicates Potential indicates Loss of indicates Potential
the Fuel Clad Loss of the Fuel the RCS Barrier. Loss of the RCS the Containment Loss of the
Barrier. Clad Barrier. Barrier. Barrier. Containment
Barrier.
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Basis Information For
BWR EAL Fission Product Barrier Table 9-F-2

BWR FUEL CLAD BARRIER THRESHOLDS:

The Fuel Clad barrier consists of the zircalloy or stainless steel fuel bundle tubes that contain the

fuel pellets.
1. RCS Activity
Loss 1.A

This threshold indicates that RCS radioactivity concentration is greater than 300 nCi/gm
dose equivalent I-131. Reactor coolant activity above this level is greater than that
expected for iodine spikes and corresponds to an approximate range of 2% to 5% fuel
clad damage. Since this condition indicates that a significant amount of fuel clad damage
has occurred, it represents a loss of the Fuel Clad Barrier. When assessing this threshold
via a sample analysis, the 15-minute emergency classification period begins when plant
operators receive the results of the analysis.

There is no Potential Loss threshold associated with RCS Activity.
Developer Notes:

Threshold values should be determined assuming RCS radioactivity concentration equals
300 uCi/gm dose equivalent I-131. Other site-specific units may be used (e.g., uCi/cc).

Alternately, a site may specify threshold indications corresponding to 2% fuel cladding
failure (instead of 300 pCi/gm dose equivalent I-131) and change the Basis section
accordingly. The basis for this threshold — either 300 nCi/gm dose equivalent I-131 or
2% tuel cladding failure — should be consistent with the basis used for the Fuel Clad
Barrier Loss 4.A.

Depending upon site-specific capabilities, this threshold may have a sample analysis
component and/or a radiation monitor reading component.

Add this paragraph (or similar wording) to the Basis if the threshold includes a sample
analysis component, “It is recognized that sample collection and analysis of reactor
coolant with highly elevated activity levels could require several hours to complete.
Nonetheless, a sample-related threshold is included as a backup to other indications.”

RPV Water Level

Loss 2.A

EOPs specify the plant conditions that require entry into the Severe Accident Guidelines
(SAGs). A SAG entry indicates that either adequate core cooling cannot be assured, a
condition likely to involve a loss of the fuel clad barrier, or core damage has already
occurred.
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Potential Loss 2.A

This water level corresponds to the top of the active fuel and is used in the EOPs to
indicate a challenge to core cooling.

The RPV water level threshold is the same as RCS barrier Loss threshold 2.A. Thus, this
threshold indicates a Potential Loss of the Fuel Clad barrier and a Loss of the RCS barrier
that appropriately escalates the emergency classification level to a Site Area Emergency.

This threshold is considered to be exceeded when, as specified in the site-specific EOPs,
RPV water cannot be restored and maintained above the specified level following
depressurization of the RPV (either manually, automatically or by failure of the RCS
barrier) or when procedural guidance or a lack of low pressure RPV injection sources
preclude Emergency RPV depressurization. EOPs allow the operator a wide choice of
RPYV injection sources to consider when restoring RPV water level to within prescribed
limits. EOPs also specify depressurization of the RPV in order to facilitate RPV water
level control with low-pressure injection sources. In some events, elevated RPV pressure
may prevent restoration of RPV water level until pressure drops below the shutoff heads
of available injection sources. Therefore, this Fuel Clad barrier Potential Loss is met only
after either: 1) the RPV has been depressurized, or required emergency RPV
depressurization has been attempted, giving the operator an opportunity to assess the
capability of low-pressure injection sources to restore RPV water level or 2) no low
pressure RPV injection systems are available, precluding RPV depressurization in an
attempt to minimize loss of RPV inventory.

The term “cannot be restored and maintained above” means the value of RPV water level
is not able to be brought above the specified limit (top of active fuel). The determination
requires an evaluation of system performance and availability in relation to the RPV
water level value and trend. A threshold prescribing declaration when a threshold value
cannot be restored and maintained above a specified limit does not require immediate
action simply because the current value is below the top of active fuel, but does not
permit extended operation below the limit; the threshold must be considered reached as
soon as it is apparent that the top of active fuel cannot be attained.

Since the loss of ability to determine if adequate core cooling is being provided presents a
significant challenge to the fuel clad barrier, a potential loss of the fuel clad barrier is
specified.

Developer Notes:
Loss 2.A
None

Potential Loss 2.A

The decision that "RPV water level cannot be determined" is directed by guidance given
in the RPV water level control sections of the EOPs.

Not Applicable (included for numbering consistency between barrier columns)
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Primary Containment Radiation
Loss 4.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the primary containment, assuming that reactor coolant activity equals
300 uCi/gm dose equivalent [-131. Reactor coolant activity above this level is greater
than that expected for iodine spikes and corresponds to an approximate range of 2% to
5% fuel clad damage. Since this condition indicates that a significant amount of fuel clad
damage has occurred, it represents a loss of the Fuel Clad Barrier.

The radiation monitor reading in this threshold is higher than that specified for RCS
Barrier Loss threshold 4.A since it indicates a loss of both the Fuel Clad Barrier and the
RCS Barrier. Note that a combination of the two monitor readings appropriately
escalates the emergency classification level to a Site Area Emergency.

There is no Potential Loss threshold associated with Primary Containment Radiation.
Developer Notes:

The reading should be determined assuming the instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory, with RCS radioactivity concentration
equal to 300 uCi/gm dose equivalent I-131, into the primary containment atmosphere.

Alternately, a site may specify a threshold calculated using reactor coolant activity
corresponding to 2% fuel cladding failure (instead of 300 uCi/gm dose equivalent [-131)
and change the Basis section accordingly. The basis for this threshold — either 300
nCi/gm dose equivalent I-131 or 2% fuel cladding failure — should be consistent with the
basis used for the Fuel Clad Barrier Loss 1.A.

Emergency Director Judgment
Loss 5.A

This threshold addresses any other factors that are to be used by the Emergency Director
in determining whether the Fuel Clad Barrier is lost.

Potential Loss 5.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Fuel Clad Barrier is potentially lost. The Emergency Director
should also consider whether or not to declare the barrier potentially lost in the event that
barrier status cannot be monitored.

Developer Notes:

None
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BWR RCS BARRIER THRESHOLDS:

The RCS Barrier is the reactor coolant system pressure boundary and includes the RPV and all
reactor coolant system piping up to and including the isolation valves.

1.

Primary Containment Pressure
Loss 1.A

The (site-specific value) primary containment pressure is the drywell high pressure
setpoint which indicates a LOCA by automatically initiating the ECCS or equivalent
makeup system.

There is no Potential Loss threshold associated with Primary Containment Pressure.
Developer Notes:

None

RPV Water Level

Loss 2.A

This water level corresponds to the top of active fuel and is used in the EOPs to indicate
challenge to core cooling.

The RPV water level threshold is the same as Fuel Clad barrier Potential Loss threshold
2.A. Thus, this threshold indicates a Loss of the RCS barrier and Potential Loss of the
Fuel Clad barrier and that appropriately escalates the emergency classification level to a
Site Area Emergency.

This threshold is considered to be exceeded when, as specified in the site-specific EOPs,
RPV water cannot be restored and maintained above the specified level following
depressurization of the RPV (either manually, automatically or by failure of the RCS
barrier) or when procedural guidance or a lack of low pressure RPV injection sources
preclude Emergency RPV depressurization EOPs allow the operator a wide choice of
RPV injection sources to consider when restoring RPV water level to within prescribed
limits. EOPs also specify depressurization of the RPV in order to facilitate RPV water
level control with low-pressure injection sources. In some events, elevated RPV pressure
may prevent restoration of RPV water level until pressure drops below the shutoff heads
of available injection sources. Therefore, this RCS barrier Loss is met only after either: 1)
the RPV has been depressurized, or required emergency RPV depressurization has been
attempted, giving the operator an opportunity to assess the capability of low-pressure
injection sources to restore RPV water level or 2) no low pressure RPV injection systems
are available, precluding RPV depressurization in an attempt to minimize loss of RPV
inventory.
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The term, “cannot be restored and maintained above,” means the value of RPV water
level is not able to be brought above the specified limit (top of active fuel). The
determination requires an evaluation of system performance and availability in relation to
the RPV water level value and trend. A threshold prescribing declaration when a
threshold value cannot be restored and maintained above a specified limit does not
require immediate action simply because the current value is below the top of active fuel,
but does not permit extended operation beyond the limit; the threshold must be
considered reached as soon as it is apparent that the top of active fuel cannot be attained.

There is no RCS Potential Loss threshold associated with RPV Water Level.
RCS Leak Rate

Loss Threshold 3.A

Large high-energy lines that rupture outside primary containment can discharge
significant amounts of inventory and jeopardize the pressure-retaining capability of the
RCS until they are isolated. The RCS barrier should be considered lost and the
appropriate emergency declaration made as soon as the plant operator determines that the
leak cannot be isolated and, in all cases, within 15 minutes of initial event indications.

Loss Threshold 3.B

Emergency RPV Depressurization in accordance with the EOPs is indicative of a loss of
the RCS barrier. If Emergency RPV Depressurization is performed, the plant operators
are directed to open safety relief valves (SRVs). Even though the RCS is being vented
into the suppression pool, a Loss of the RCS barrier exists due to the diminished
effectiveness of the RCS to retain fission products within its boundary.

Loss Threshold 3.C

In response to some plant conditions, EOPs may direct operators to rapidly lower RPV
pressure by opening multiple SRVs. This action is functionally equivalent to initiating an
emergency RPV depressurization. With the SRVs open, the RCS is being vented into the
suppression pool, resulting in a diminished effectiveness of the RCS to retain fission
products within its boundary. This constitutes a Loss of the RCS barrier.

Potential Loss Threshold 3.A

Potential loss of RCS based on primary system leakage outside the primary containment
is determined from EOP temperature or radiation Max Normal Operating values in areas
such as main steam line tunnel, RCIC, HPCI, etc., which indicate a direct path from the
RCS to areas outside primary containment.

A Max Normal Operating value is the highest value of the identified parameter expected
to occur during normal plant operating conditions with all directly associated support and
control systems functioning properly.

The indicators reaching the threshold barriers and confirmed to be caused by RCS
leakage from a primary system warrant an Alert classification. A primary system is
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defined to be the pipes, valves, and other equipment which connect directly to the RPV
such that a reduction in RPV pressure will effect a decrease in the steam or water being
discharged through an unisolated break in the system.

An UNISOLABLE leak which is indicated by Max Normal Operating values escalates to
a Site Area Emergency when combined with Containment Barrier Loss threshold 3.A
(after a containment isolation) and a General Emergency when the Fuel Clad Barrier
criteria is also exceeded.

Developer Notes:

Loss Threshold 3.A

The list of systems included in this threshold should be the high energy lines which, if
ruptured and remain unisolated, can rapidly depressurize the RPV. These lines are
typically isolated by actuation of the Leak Detection system.

Large high-energy line breaks such as Main Steam Line (MSL), High Pressure Coolant
Injection (HPCI), Feedwater, Reactor Water Cleanup (RWCU), Isolation Condenser (IC)
or Reactor Core Isolation Cooling (RCIC) that are UNISOLABLE represent a significant
loss of the RCS barrier.

Loss Threshold 3.B

None

Loss Threshold 3.C

None

Potential Loss Threshold 3.A

The indications used to assess Max Normal temperature and radiation levels should be
readily accessible.

Primary Containment Radiation
Loss 4.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the primary containment, assuming that reactor coolant activity equals
Technical Specification allowable limits. This value is lower than that specified for Fuel
Clad Barrier Loss threshold 4.A since it indicates a loss of the RCS Barrier only.

There is no Potential Loss threshold associated with Primary Containment Radiation.
Developer Notes:

The reading should be determined assuming the instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory, with RCS activity at Technical
Specification allowable limits, into the primary containment atmosphere. Using RCS
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activity at Technical Specification allowable limits aligns this threshold with IC SU3.
Also, RCS activity at this level will typically result in primary containment radiation
levels that can be more readily detected by primary containment radiation monitors, and
more readily differentiated from those caused by piping or component “shine” sources. If
desired, a plant may use a lesser value of RCS activity for determining this value.

In some cases, the site-specific physical location and sensitivity of the primary
containment radiation monitor(s) may be such that radiation from a cloud of released
RCS gases cannot be distinguished from radiation emanating from piping and
components containing elevated reactor coolant activity. If so, refer to the Developer
Guidance for Loss/Potential Loss 5.A and determine if an alternate indication is
available.

Emergency Director Judgment
Loss 5.A

This threshold addresses any other factors that are to be used by the Emergency Director
in determining whether the RCS barrier is lost.

Potential Loss 5.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the RCS Barrier is potentially lost. The Emergency Director should
also consider whether or not to declare the barrier potentially lost in the event that barrier
status cannot be monitored.

Developer Notes:

None
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BWR CONTAINMENT BARRIER THRESHOLDS:

The Primary Containment Barrier includes the drywell, the wetwell, their respective
interconnecting paths, and other connections up to and including the outermost containment
isolation valves. Containment Barrier thresholds are used as criteria for escalation of the ECL
from Alert to a Site Area Emergency or a General Emergency.

1.

Primary Containment Conditions

Loss 1.A and 1.B

Rapid UNPLANNED loss of primary containment pressure (i.e., not attributable to
drywell spray or condensation effects) following an initial pressure increase indicates a
loss of primary containment integrity. Primary containment pressure should increase as a
result of mass and energy release into the primary containment from a LOCA. Thus,
primary containment pressure not increasing under these conditions indicates a loss of
primary containment integrity.

These thresholds rely on operator recognition of an unexpected response for the condition
and therefore a specific value is not assigned. The unexpected (UNPLANNED) response
is important because it is the indicator for a containment bypass condition.

Potential Loss 1.A

The threshold pressure is the primary containment internal design pressure. Structural
acceptance testing demonstrates the capability of the primary containment to resist
pressures greater than the internal design pressure. A pressure of this magnitude is greater
than those expected to result from any design basis accident and, thus, represent a
Potential Loss of the Containment barrier.

Potential Loss 1.B

An elevated hydrogen concentration in the presence of oxygen may lead to a deflagration
of the mixture inside the primary containment. The rapid burning of this mixture will lead
to a pressure increase that could result in a loss of the primary containment barrier.

Potential Loss 1.C

The Heat Capacity Temperature Limit (HCTL) is the highest suppression pool
temperature from which Emergency RPV Depressurization will not raise:

B Suppression chamber temperature above the maximum temperature capability of the
suppression chamber and equipment within the suppression chamber which may be
required to operate when the RPV is pressurized,

OR
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B Suppression chamber pressure above the Primary Containment Pressure Limit, while
the rate of energy transfer from the RPV to the containment is greater than the
capacity of the containment vent.

The HCTL is a function of RPV pressure, suppression pool temperature and suppression
pool water level. It is utilized to preclude failure of the containment and equipment in the
containment necessary for the safe shutdown of the plant and therefore, the inability to
maintain plant parameters below the limit constitutes a potential loss of containment.

Developer Notes:

Potential Loss 1.B

BWR EPGs/SAGs specifically define the limits associated with explosive mixtures in
terms of deflagration concentrations of hydrogen and oxygen. For Mk I/II containments
the deflagration limits are “6% hydrogen and 5% oxygen in the drywell or suppression
chamber”. For Mk III containments, the limit is the “Hydrogen Deflagration
Overpressure Limit”. The threshold term “explosive mixture” is synonymous with the
EPG/SAG “deflagration limits”.

Potential Loss 1.C

Since the HCTL is defined assuming a range of suppression pool water levels as low as
the elevation of the downcomer openings in Mk I/II containments, or 2 feet above the
elevation of the horizontal vents in a Mk III containment, it is unnecessary to consider
separate Containment barrier Loss or Potential Loss thresholds for abnormal suppression
pool water level conditions. If desired, developers may include a separate Containment
Potential Loss threshold based on the inability to maintain suppression pool water level
above the downcomer openings in Mk I/II containments, or 2 feet above the elevation of
the horizontal vents in a Mk III containment with RPV pressure above the minimum
decay heat removal pressure, if it will simplify the assessment of the suppression pool
level component of the HCTL.

To align with site-specific EOPs, developers should determine if this threshold also needs
to address HCTL criteria related to high suppression pool water level.

RPV Water Level
There is no Loss threshold associated with RPV Water Level.

Potential Loss 2.A

This threshold is tied to an operationally significant decision within the SAGs and a
precursor to a potential loss of containment. The determination is made from the
evaluation of criteria identified in the SAGs and the supporting Technical Support
Guidelines, and would occur prior to RPV failure and the release of core debris into the
primary containment. If it cannot be determined that core debris will be retained in the
RPV, then subsequent events could challenge primary containment integrity (e.g.,
implementation of containment venting).
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Developer Notes:
None
Primary Containment Isolation Failure

These thresholds address incomplete containment isolation that allows an UNISOLABLE
direct release to the environment.

Loss 3.A

A release path through an interfacing liquid system or a minor release pathway, such as
an instrument line, not protected by the Primary Containment Isolation System (PCIS) is
not a “direct” path. A release path is “direct” if it allows for the migration of radioactive
material from the containment to the environment in a generally uninterrupted manner
(e.g., little or no holdup time). A release through the wetwell is a direct release path.
Although the water in the wetwell would cause some “scrubbing” of the release by
reducing the amount of iodines and particulates, it would not affect the amount of noble
gases (Kr, Xe) released to the environment. Noble gases contribute to whole body
submersion or immersion dose from cloud shine.

The existence of a filter is not considered in the threshold assessment. Filters do not
remove fission product noble gases. In addition, a filter could become ineffective due to
iodine and/or particulate loading beyond design limits (i.e., retention ability has been
exceeded) or water saturation from steam/high humidity in the release stream.

Following the leakage of RCS mass into primary containment and a rise in primary
containment pressure, there may be minor radiological releases associated with allowable
primary containment leakage through various penetrations or system components. Minor
releases may also occur if a primary containment isolation valve(s) fails to close but the
primary containment atmosphere escapes to an enclosed system. These releases do not
constitute a loss or potential loss of primary containment but should be evaluated using
the Recognition Category A ICs.

Loss 3.B

EOPs or SAGs may direct primary containment isolation valve logic(s) to be
intentionally bypassed, even if offsite radioactivity release rate limits will be exceeded.
Under these conditions with a valid primary containment isolation signal, the
containment should also be considered lost if primary containment venting is actually
performed. Intentional venting of primary containment for primary containment pressure
or combustible gas control in the EOPs, or for any reason in the SAGs, to the secondary
containment and/or the environment is a Loss of the Containment. Venting for primary
containment pressure control when not in an accident situation (e.g., to control pressure
below the drywell high pressure scram setpoint while in the EOPs) does not meet the
threshold condition.
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Loss 3.C

The Max Safe Operating Temperature and the Max Safe Operating Radiation Level are
each the highest value of these parameters at which neither: (1) equipment necessary for
the safe shutdown of the plant will fail, nor (2) personnel access necessary for the safe
shutdown of the plant will be precluded. EOPs utilize these temperatures and radiation
levels to establish conditions under which RPV depressurization is required.

The temperatures and radiation levels should be confirmed to be caused by RCS leakage
from a primary system. A primary system is defined to be the pipes, valves, and other
equipment which connect directly to the RPV such that a reduction in RPV pressure will
effect a decrease in the steam or water being discharged through an unisolated break in
the system.

In combination with RCS potential loss 3.A this threshold would result in a Site Area
Emergency.

There is no Potential Loss threshold associated with Primary Containment Isolation
Failure.

Developer Notes:
Loss 3.A

None

Loss 3.B

Consideration may be given to specifying the specific procedural step within the Primary
Containment Control EOP that defines intentional venting of the Primary Containment
regardless of offsite radioactivity release rate.

Loss 3.C

The indications used to assess Max Safe temperature and radiation levels should be
readily accessible.

Primary Containment Radiation
There is no Loss threshold associated with Primary Containment Radiation.

Potential Loss 4.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the primary containment, assuming that 20% of the fuel gap activity
has been released from the RCS. NUREG-1228, Source Term Estimation During
Incident Response to Severe Nuclear Power Plant Accidents, indicates that a gap release
of this magnitude is considered a severe accident. Since there would be prior losses of
the Fuel Clad and RCS barriers, it is prudent to treat this indication as a Potential Loss of
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Containment in order to escalate the emergency classification level to a General
Emergency.

Developer Notes:

NUREG-1228, Source Term Estimation During Incident Response to Severe Nuclear
Power Plant Accidents, provides the basis for using the 20% fuel cladding failure value.
Unless there is a site-specific analysis justifying a different value, the reading should be
determined assuming the instantaneous release and dispersal of the reactor coolant noble
gas and iodine inventory associated with 20% fuel clad failure into the primary
containment atmosphere.

Emergency Director Judgment
Loss 5.A

This threshold addresses any other factors that are to be used by the Emergency Director
in determining whether the Containment barrier is lost.

Potential Loss 5.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Containment Barrier is potentially lost. The Emergency
Director should also consider whether or not to declare the barrier potentially lost in the
event that barrier status cannot be monitored.

Developer Notes:

None
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Table 9-F-3: PWR EAL Fission Product Barrier Table
Thresholds for LOSS or POTENTIAL LOSS of Barriers

FA1 ALERT

Any Loss or any Potential Loss of either
the Fuel Clad or RCS barrier.

FS1 SITE AREA EMERGENCY
Loss or Potential Loss of any two barriers.

FG1 GENERAL EMERGENCY

Loss of any two barriers and Loss or
Potential Loss of the third barrier.

Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
1. RCS or SG Tube Leakage 1. RCS or SG Tube Leakage 1. RCS or SG Tube Leakage
Not Applicable A. RCS/reactor A. RCS subcooling A. An automatic or A.l. Thereis a Not Applicable

vessel level less
than (site-specific
level).

has been lost. manual ECCS (SI)
actuation is
required by
EITHER of the
following:

1. UNISOLABLE

RCS leakage
OR

2. SG tube
RUPTURE

OR

RCS cooldown
rate greater than
(site-specific
pressurized
thermal shock
criteria/limits
defined by site-
specific
indications).

Potential Loss or
Loss of the RCS
Barrier due to a
leaking or
RUPTURED SG.
AND

2. The leaking or
RUPTURED SG
is FAULTED
outside of
containment.
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Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS ‘ POTENTIAL LOSS
2. Inadequate Heat Removal 2. Inadequate Heat Removal 2. Inadequate Heat Removal
A. Core exit A. Core exit Not Applicable A. Inadequate RCS Not Applicable A. 1. (Site-specific
thermocouple thermocouple heat removal criteria for entry
readings greater readings greater capability via into core cooling
than (site- than (site-specific steam generators restoration
specific temperature as indicated by procedure)
temperature value). (site-specific AND
value). indications). 2. Restoration
procedure not
effective within
15 minutes.
3. RCS Activity / Containment Radiation | 3. RCS Activity / Containment Radiation 3. RCS Activity / Containment Radiation
A. Containment Not Applicable A. Containment Not Applicable Not Applicable A. Containment
radiation monitor radiation monitor radiation monitor
reading greater reading greater reading greater
than (site-specific than (site-specific than (site-specific
value). value). value).
OR
B. (Site-specific

indications that
reactor coolant
activity is greater
than 300 pCi/gm
dose equivalent I-
131).
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Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS ‘ POTENTIAL LOSS
4. Containment Integrity or Bypass 4. Containment Integrity or Bypass 4. Containment Integrity or Bypass
Not Applicable Not Applicable Not Applicable Not Applicable A.Containment A. Containment
isolation is required pressure greater
AND than (site-specific
EITHER of the value).
following: OR
1. Containment B. Flammable mixture
integrity has been in containment
lost based on atmosphere.
Emergency
Director
judgment.
OR

2. UNISOLABLE
pathway from the
containment to
the environment
exists.

OR

B.1. Thereisa
Potential Loss or
Loss of the RCS
Barrier due to
UNISOLABLE
RCS leakage.
AND

2. The leakage is to a

location outside
of containment.
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Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS ‘ POTENTIAL LOSS
. Emergency Director Judgment 5. Emergency Director Judgment 5. Emergency Director Judgment
. ANY condition A. ANY condition in | A. ANY conditionin | A. ANY conditionin | A. ANY condition in A. ANY condition in
in the opinion of the opinion of the the opinion of the the opinion of the the opinion of the the opinion of the
the Emergency Emergency Emergency Emergency Emergency Emergency
Director that Director that Director that Director that Director that Director that
indicates Loss of indicates indicates Loss of indicates Potential indicates Loss of indicates Potential
the Fuel Clad Potential Loss of the RCS Barrier. Loss of the RCS the Containment Loss of the
Barrier. the Fuel Clad Barrier. Barrier. Containment
Barrier. Barrier.
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Basis Information For
PWR EAL Fission Product Barrier Table 9-F-3

Developer Notes:
Threshold Parameters and Values

Each PWR owner’s group has developed a methodology for guiding the development and
implementation of EOPs (i.e., assessing plant parameters, and determining and prioritizing
operator actions). Many of the thresholds contained in the PWR EAL Fission Product Barrier
Table reflect conditions that are specifically addressed in EOPs (e.g., a loss of heat removal
capability by the steam generators). When developing a site-specific threshold, developers
should use the parameters and values specified within their EOPs that align with the condition
described by the generic threshold and basis, and related developer notes. This approach will
ensure consistency between the site-specific EOPs and emergency classification scheme, and
thus facilitate more timely and accurate classification assessments.

In support of EOP development and implementation, the Westinghouse Owners Group (WOG)
developed a defined set of Critical Safety Functions as part of their Emergency Response
Guidelines. The WOG approach structures EOPs to maintain and/or restore these Critical Safety
Functions, and to do so in a prioritized and systematic manner. The WOG Critical Safety
Functions are presented below.

Subcriticality
Core Cooling
Heat Sink
RCS Integrity
Containment
RCS Inventory

The WOG ERGs provide a methodology for monitoring the status of the Critical Safety
Functions and classifying the significance of a challenge to a function; this methodology is
referred to as the Critical Safety Function Status Trees (CSFSTs). For plants that have
implemented the WOG ERGs, the guidance in NEI 99-01 allows for use of certain CSFST
assessment results as EALs and fission product barrier loss/potential loss thresholds. In this
manner, an emergency classification assessment may flow directly from a CSFST assessment.

It is important to understand that the CSFSTs are evaluated using plant parameters, and that they
are simply a vendor-specific method for collectively evaluating a set of parameters for purposes
of driving emergency operating procedure usage. For the emergency conditions of interest, the
generic thresholds within the PWR EAL Fission Product Barrier Table specify the plant
parameters that define a potential loss or loss of a fission product barrier; however, as described
in the associated Developer Notes, a CSFST terminus may be used as well. For this reason,
inclusion of the CSFST-related thresholds would be redundant to the parameter-based thresholds
for plants that employ the WOG ERGs.

Sites that employ the WOG ERGs may, at their discretion, include the CSFST-based loss and
potential loss thresholds as described in the Developer Notes. Developers at these sites should
consult with their classification decision-makers to determine if inclusion would assist with
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timely and accurate emergency classification. This decision should consider the effects of any
site-specific changes to the generic WOG CSFST evaluation logic and setpoints, as well as those
arising from user rules applicable to emergency operating procedures (e.g., exceptions to
procedure entry or transition due to specific accident conditions or loss of a support system).

The CSFST thresholds may be addressed in one of 3 ways:

1)  Not incorporated; thresholds will use parameters and values as discussed in the Developer
Notes.

2) Incorporated along with parameter and value thresholds (e.g., a fuel clad loss would have 2
thresholds such as “CETs > 1200°F” and “Core Cooling Red entry conditions met”.

3) Used in lieu of parameters and values for all thresholds.

With one exception, if a decision is made to include the CSFST-based thresholds, then all such
allowed thresholds must be used in the table (e.g., it is not permissible to use only the C Orange
terminus as a potential loss of the fuel clad barrier threshold and disregard all other CSFST-
based thresholds). The one exception is the RCS Integrity (P) CSFST. Because of the
complexity of the P Red decision-point that relies on an assessment a pressure-temperature
curve, a P Red condition may be used as an RCS potential loss threshold without the need to
incorporate the other CSFST-based thresholds.
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PWR FUEL CLAD BARRIER THRESHOLDS:

The Fuel Clad Barrier consists of the cladding material that contains the fuel pellets.

1.

RCS or SG Tube Leakage
There is no Loss threshold associated with RCS or SG Tube Leakage.

Potential Loss 1.A

This reading indicates a reduction in reactor vessel water level sufficient to allow the
onset of heat-induced cladding damage.

Developer Notes:

Potential Loss 1.A

Enter the site-specific reactor vessel water level value(s) used by EOPs to identify a
degraded core cooling condition (e.g., requires prompt restoration action). The reactor
vessel level that corresponds to approximately the top of active fuel may also be used.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the reactor vessel level(s) used for the Core Cooling Orange Path
(including dependencies upon the status of RCPs, if applicable).

Westinghouse ERG Plants

Developers should consider including a threshold the same as, or similar to, “Core
Cooling Orange entry conditions met” in accordance with the guidance at the front of this
section.

Inadequate Heat Removal
Loss 2.A

This reading indicates temperatures within the core are sufficient to cause significant
superheating of reactor coolant.

Potential Loss 2.A

This reading indicates temperatures within the core are sufficient to allow the onset of
heat-induced cladding damage.

Developer Notes:

Some site-specific EOPs and/or EOP user guidelines may establish decision-making

criteria concerning the number or other attributes of thermocouple readings necessary to

drive actions (e.g., 5 CETs reading greater than 1,200°F is required before transitioning to

an inadequate core cooling procedure). To maintain consistency with EOPs, these

decision-making criteria may be used in the core exit thermocouple reading thresholds.
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Loss 2.A

Enter a site-specific temperature value that corresponds to significant in-core
superheating of reactor coolant. 1,200°F may also be used.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the parameters and values used in the Core Cooling Red Path.

Potential Loss 2.A

Enter a site-specific temperature value that corresponds to core conditions at the onset of
heat-induced cladding damage (e.g., the temperature allowing for the formation of
superheated steam assuming that the RCS is intact). 700°F may also be used.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the parameters and values used in the Core Cooling Orange Path.

Westinghouse ERG Plants

As a loss indication, developers should consider including a threshold the same as, or
similar to, “Core Cooling Red entry conditions met” in accordance with the guidance at
the front of this section.

As a potential loss indication, developers should consider including a threshold the same
as, or similar to, “Core Cooling Orange entry conditions met” in accordance with the
guidance at the front of this section.

RCS Activity / Containment Radiation

Loss 3.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the containment, assuming that reactor coolant activity equals
300uCi/gm dose equivalent I-131. Reactor coolant activity above this level is greater
than that expected for iodine spikes and corresponds to an approximate range of 2% to
5% fuel clad damage. Since this condition indicates that a significant amount of fuel clad
damage has occurred, it represents a loss of the Fuel Clad Barrier.

The radiation monitor reading in this threshold is higher than that specified for RCS
Barrier Loss threshold 3.A since it indicates a loss of both the Fuel Clad Barrier and the
RCS Barrier. Note that a combination of the two monitor readings appropriately
escalates the emergency classification level to a Site Area Emergency.

Loss 3.B

This threshold indicates that RCS radioactivity concentration is greater than 300 uCi/gm
dose equivalent I-131. Reactor coolant activity above this level is greater than that
expected for iodine spikes and corresponds to an approximate range of 2% to 5% fuel
clad damage. Since this condition indicates that a significant amount of fuel clad damage
has occurred, it represents a loss of the Fuel Clad Barrier. When assessing this threshold
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via a sample analysis, the 15-minute emergency classification period begins when plant
operators receive the results of the analysis.

There is no Potential Loss threshold associated with RCS Activity / Containment
Radiation.

Developer Notes:
Loss 3.A

The reading should be determined assuming the instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory, with RCS radioactivity concentration
equal to 300 uCi/gm dose equivalent I-131, into the containment atmosphere.

Alternately, a site may specify a threshold calculated using reactor coolant activity
corresponding to 2% fuel cladding failure (instead of 300 uCi/gm dose equivalent I-131)
and change the Basis section accordingly. The basis for this threshold — either 300
nCi/gm dose equivalent I-131 or 2% fuel cladding failure — should be consistent with the
basis used for the Fuel Clad Barrier Loss 3.B.

Loss 3.B

Threshold values should be determined assuming RCS radioactivity concentration equals
300 uCi/gm dose equivalent I-131. Other site-specific units may be used (e.g., uCi/cc).

Alternately, a site may specify threshold indications corresponding to 2% fuel cladding
failure (instead of 300 pCi/gm dose equivalent I-131) and change the Basis section
accordingly. The basis for this threshold — either 300 nCi/gm dose equivalent I-131 or
2% fuel cladding failure — should be consistent with the basis used for the Fuel Clad
Barrier Loss 3.A.

Depending upon site-specific capabilities, this threshold may have a sample analysis
component and/or a radiation monitor reading component.

Add this paragraph (or similar wording) to the Basis if the threshold includes a sample
analysis component, “It is recognized that sample collection and analysis of reactor
coolant with highly elevated activity levels could require several hours to complete.
Nonetheless, a sample-related threshold is included as a backup to other indications.”

Containment Integrity or Bypass

Not Applicable (included for numbering consistency)
Emergency Director Judgment

Loss 5.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Fuel Clad Barrier is lost.
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Potential Loss 5.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Fuel Clad Barrier is potentially lost. The Emergency Director
should also consider whether or not to declare the barrier potentially lost in the event that
barrier status cannot be monitored.

Developer Notes:

None
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PWR RCS BARRIER THRESHOLDS:

The RCS Barrier includes the RCS primary side and its connections up to and including the
pressurizer safety and relief valves, and other connections up to and including the primary
isolation valves.

1.

RCS or SG Tube Leakage
Loss 1.A

This threshold addresses conditions where leakage from the RCS is greater than available
inventory control capacity such that a loss of subcooling has occurred. The loss of
subcooling is the fundamental indication that the inventory control systems are

inadequate in maintaining RCS pressure and inventory against the mass loss through the
leak.

Potential Loss 1.A

This threshold is based on an UNISOLABLE RCS leak of sufficient size to require an
automatic or manual actuation of the Emergency Core Cooling System (ECCS). This
condition clearly represents a loss of the RCS Barrier.

This threshold is applicable to unidentified and pressure boundary leakage, as well as
identified leakage. It is also applicable to UNISOLABLE RCS leakage through an
interfacing system. The mass loss may be into any location — inside containment, to the
secondary-side (i.e., steam generator tube leakage) or outside of containment.

A steam generator with primary-to-secondary leakage of sufficient magnitude to require a
safety injection is considered to be RUPTURED. If a RUPTURED steam generator is
also FAULTED outside of containment, the declaration escalates to a Site Area
Emergency since the Containment Barrier Loss threshold 1.A will also be met.

Potential Loss 1.B

This condition indicates an extreme challenge to the integrity of the RCS pressure
boundary due to pressurized thermal shock — a transient that causes rapid RCS cooldown
while the RCS is in Mode 3 or higher (i.e., hot and pressurized).

Developer Notes:
Loss 1.A
None

Potential Loss 1.A

Actuation of the ECCS may also be referred to as Safety Injection (SI) actuation or other
appropriate site-specific term.

Potential Loss 1.B
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Enter the site-specific indications that define an extreme challenge to the integrity of the
RCS pressure boundary due to pressurized thermal shock — a transient that causes rapid
RCS cooldown while the RCS is in Mode 3 or higher (i.e., hot and pressurized). These
will typically be parameters and values that would require operators to take prompt action
to address a pressurized thermal shock condition. Developers should also determine if
the threshold needs to reflect any dependencies used as EOP transition/entry decision
points or condition validation criteria (e.g., an EOP used to respond to an excessive RCS
cooldown may not be entered or immediately exited if RCS pressure is below a certain
value).

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the parameters and values used in the RCS Integrity Red Path. Because
of the complexity of certain decision-points within the Red Path of this CSFST,
developers at these plants may elect to not include the specific parameters and values,
and instead follow the guidance below.

Westinghouse ERG Plants

As a potential loss indication, developers should consider including a threshold the same
as, or similar to, “RCS Integrity Red entry conditions met” in accordance with the
guidance at the front of this section. As noted above, developers should ensure that the
threshold wording reflects any EOP transition/entry decision points or condition
validation criteria. For example, a threshold might read “RCS Integrity (P) Red entry
conditions met with RCS pressure > 300 psig.”

Inadequate Heat Removal
There is no Loss threshold associated with Inadequate Heat Removal.

Potential Loss 2.A

This condition indicates an extreme challenge to the ability to remove RCS heat using the
steam generators (i.e., loss of an effective secondary-side heat sink). This condition
represents a potential loss of the RCS Barrier. In accordance with EOPs, there may be
unusual accident conditions during which operators intentionally reduce the heat removal
capability of the steam generators; during these conditions, classification using threshold
is not warranted.

Meeting this threshold results in a Site Area Emergency because this threshold is
identical to Fuel Clad Barrier Potential Loss threshold 2.B; both will be met. This
condition warrants a Site Area Emergency declaration because inadequate RCS heat
removal may result in fuel heatup sufficient to damage the cladding and increase RCS
pressure to the point where mass will be lost from the system.

Developer Notes:

Potential Loss 2.A

Enter the site-specific parameters and values that define an extreme challenge to the
ability to remove heat from the RCS via the steam generators. These will typically be
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parameters and values that would require operators to take prompt action to address this
condition.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the parameters and values used in the Heat Sink Red Path. Plants using
EOP guidance for Combustion Engineering NSSS designs should enter RCS/Core Heat
Removal functional recovery safety function criteria or Once-Through-Cooling criteria.

Westinghouse ERG Plants

Developers should consider including a threshold the same as, or similar to, “Heat Sink
Red entry conditions met when heat sink is required” in accordance with the guidance at
the front of this section.

RCS Activity / Containment Radiation
Loss 3.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the containment, assuming that reactor coolant activity equals
Technical Specification allowable limits. This value is lower than that specified for Fuel
Clad Barrier Loss threshold 3.A since it indicates a loss of the RCS Barrier only.

There is no Potential Loss threshold associated with RCS Activity / Containment
Radiation.

Developer Notes:
Loss 3.A

The reading should be determined assuming the instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory, with RCS activity at Technical
Specification allowable limits, into the containment atmosphere. Using RCS activity at

Technical Specification allowable limits aligns this threshold with IC SU3. Also, RCS
activity at this level will typically result in containment radiation levels that can be more
readily detected by containment radiation monitors, and more readily differentiated from
those caused by piping or component “shine” sources. If desired, a plant may use a lesser
value of RCS activity for determining this value.

In some cases, the site-specific physical location and sensitivity of the containment
radiation monitor(s) may be such that radiation from a cloud of released RCS gases
cannot be distinguished from radiation emanating from piping and components
containing elevated reactor coolant activity. If so, refer to the Developer Notes for
Loss/Potential Loss 5.A and determine if an alternate indication is available.

Containment Integrity or Bypass

Not Applicable (included for numbering consistency)
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Emergency Director Judgment
Loss 5.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the RCS Barrier is lost.

Potential Loss 5.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the RCS Barrier is potentially lost. The Emergency Director should
also consider whether or not to declare the barrier potentially lost in the event that barrier
status cannot be monitored.

Developer Notes:

None
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PWR CONTAINMENT BARRIER THRESHOLDS:

The Containment Barrier includes the containment building and connections up to and including
the outermost containment isolation valves. This barrier also includes the main steam, feedwater,
and blowdown line extensions outside the containment building up to and including the
outermost secondary side isolation valve. Containment Barrier thresholds are used as criteria for
escalation of the ECL from Alert to a Site Area Emergency or a General Emergency.

1.

RCS or SG Tube Leakage
Loss 1.A

This threshold addresses a leaking or RUPTURED Steam Generator (SG) that is also
FAULTED outside of containment. The SG leakage or RUPTURE condition must be
associated with RCS leakage meeting the threshold for either RCS Barrier Loss 1.A or
RCS Barrier Potential Loss 1.A. This condition represents a bypass of the containment
barrier.

FAULTED is a defined term within the NEI 99-01 methodology; this determination is
not necessarily dependent upon entry into, or diagnostic steps within, an EOP. For
example, if the pressure in a steam generator is decreasing uncontrollably [part of the
FAULTED definition] and the faulted steam generator isolation procedure is not entered
because EOP user rules are dictating implementation of another procedure to address a
higher priority condition, the steam generator is still considered FAULTED for
emergency classification purposes.

The FAULTED criterion establishes an appropriate lower bound on the size of a steam
release that may require an emergency classification. Steam releases of this size are
readily observable with normal Control Room indications. The lower bound for this
aspect of the containment barrier is analogous to the lower bound criteria specified in IC
SU3 for the fuel clad barrier (i.e., RCS activity values) and IC SU4 for the RCS barrier
(i.e., RCS leak rate values).

Steam releases associated with the expected operation of a SG power operated relief
valve or safety relief valve do not meet the intent of this threshold. Such releases may
occur intermittently for a short period of time following a reactor trip as operators process
through emergency operating procedures to bring the plant to a stable condition and
prepare to initiate a plant cooldown. Steam releases associated with the unexpected
operation of a valve (e.g., a stuck-open safety valve) do meet this threshold.

Following an SG tube leak or rupture, there may be minor radiological releases through a
secondary-side system component (e.g., air ejectors, glad seal exhausters, valve packing,
etc.). These types of releases do not constitute a loss or potential loss of containment but
should be evaluated using the Recognition Category A ICs.

The emergency classification levels resulting from primary-to-secondary leakage, with or
without a steam release from the FAULTED SG, are summarized below.
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Affected SG is FAULTED
Outside of Containment?
P-to-S Leak Rate Yes No
Less than or equal to an applicable SU4 No classification No classification
threshold
Greater than an applicable SU4 Unusual Event per Unusual Event per
threshold SU4 SuU4
Requires an automatic or manual ECCS Site Area Emergenc
(SI) actuation (RCS Barrier Potential gency Alert per FA1
per FS1
Loss)
Results in a loss of RCS subcooling Site Area Emergency
(RCS Barrier Loss) per FS1 Alert per FA

There is no Potential Loss threshold associated with RCS or SG Tube Leakage.
Developer Notes:

Loss 1.A

A steam generator power operated relief valve may also be referred to as an atmospheric
steam dump valve or other appropriate site-specific term.

Depending upon the plant design, developers should also include an additional site-
specific threshold and/or basis statements to address prolonged steam releases
necessitated by operational considerations. For example, the AOPs or EOPs for a 2-loop
plant could require the steaming of a leaking or RUPTURED steam generator to
cooldown the plant if the other steam generator is FAULTED. Forced steaming of a
leaking or RUPTURED steam generator may result in a significant and sustained release
of radioactive steam to the environment which cannot be terminated without impacting a
procedurally driven cooldown strategy. The inability to isolate the steam flow without an
adverse effect on plant cooldown meets the intent of a loss of containment.

Developers may wish to consider incorporating the above table into user aids (e.g., a
wallboard) or other locations within their basis document.

. Inadequate Heat Removal

There is no Loss threshold associated with Inadequate Heat Removal.

Potential Loss 2.A

This condition represents a potential core melt sequence which, if not corrected, could

lead to vessel failure and an increased potential for containment failure. For this

condition to occur, there must already have been a loss of the RCS Barrier and the Fuel
118



NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

Clad Barrier. If implementation of a procedure(s) to restore adequate core cooling is not
effective (successful) within 15 minutes, it is assumed that the event trajectory will likely
lead to core melting and a subsequent challenge of the Containment Barrier.

The restoration procedure is considered “effective” if core exit thermocouple readings are
decreasing and/or if reactor vessel level is increasing. Whether or not the procedure(s)
will be effective should be apparent within 15 minutes. The Emergency Director should
escalate the emergency classification level as soon as it is determined that the
procedure(s) will not be effective.

Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration
procedures can arrest core degradation in a significant fraction of core damage scenarios,
and that the likelihood of containment failure is very small in these events. Given this, it
is appropriate to provide 15 minutes beyond the required entry point to determine if
procedural actions can reverse the core melt sequence.

Developer Notes:

Enter site-specific criteria requiring entry into a core cooling restoration procedure or
prompt implementation of core cooling restoration actions. A reading of 1,200°F on the
CETs may also be used.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the parameters and values used in the Core Cooling Red Path.

As an alternative, a developer may use the threshold statement “Entry into a severe
accident management procedure is required.” This alternative is acceptable in cases
where EOPs and/or functional restoration procedures direct operators to enter a severe
accident management procedure in response to the inability to maintain core temperatures
below a certain value.

Some site-specific EOPs and/or EOP user guidelines may establish decision-making
criteria concerning the number or other attributes of thermocouple readings necessary to
drive actions (e.g., 5 CETs reading greater than 1,200°F is required before transitioning to
an inadequate core cooling procedure). To maintain consistency with EOPs, these
decision-making criteria may be used in the core exit thermocouple reading thresholds.

Westinghouse ERG Plants

Developers should consider including a threshold the same as, or similar to, “Core
Cooling Red entry conditions met for 15 minutes or longer” in accordance with the
guidance at the front of this section.

RCS Activity / Containment Radiation
There is no Loss threshold associated with RCS Activity / Containment Radiation.

Potential Loss 3.A
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The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the containment, assuming that 20% of the fuel gap activity has been
released from the RCS. NUREG-1228, Source Term Estimation During Incident
Response to Severe Nuclear Power Plant Accidents, indicates that a gap release of this
magnitude is considered a severe accident. Since there would be prior losses of the Fuel
Clad and RCS barriers, it is prudent to treat this indication as a Potential Loss of
Containment in order to escalate the emergency classification level to a General
Emergency.

Developer Notes:

NUREG-1228, Source Term Estimation During Incident Response to Severe Nuclear
Power Plant Accidents, provides the basis for using the 20% fuel cladding failure value.
Unless there is a site-specific analysis justifying a different value, the reading should be
determined assuming the instantaneous release and dispersal of the reactor coolant noble
gas and iodine inventory associated with 20% fuel clad failure into the containment
atmosphere.

Containment Integrity or Bypass

The status of the containment barrier during an event involving steam generator tube
leakage or RUPTURE is assessed using Loss Threshold 1.A.

Loss 4.A

These thresholds address a situation where containment isolation is required (i.e., a valid
containment isolation signal exists) and one of two conditions exists as discussed below.

Users are reminded that there may be accident and release conditions that simultaneously
meet both thresholds 4.A.1 and 4.A.2.

4.A.1 — Containment integrity has been lost, i.e., the actual containment atmospheric leak
rate likely exceeds that associated with allowable leakage (or sometimes referred to as
design leakage). Following the release of RCS mass into containment, containment
pressure will fluctuate based on a variety of factors; a loss of containment integrity
condition may (or may not) be accompanied by a noticeable drop in containment
pressure. Recognizing the inherent difficulties in determining a containment leak rate
during accident conditions, it is expected that the Emergency Director will assess this
threshold using judgment, and with due consideration given to current plant conditions,
and available operational and radiological data (e.g., containment pressure, readings on
radiation monitors outside containment, operating status of containment pressure control
equipment, etc.).

Refer to the middle piping run of Figure 9-F-4. Two simplified examples are provided.
One is leakage from a penetration and the other is leakage from an in-service system
valve. Depending upon radiation monitor locations and sensitivities, the leakage could be
detected by any of the four monitors depicted in the figure.

Another example would be a loss or potential loss of the RCS barrier, and the
simultaneous occurrence of two FAULTED locations on a steam generator where one
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fault is located inside containment (e.g., on a steam or feedwater line) and the other
outside of containment. In this case, the associated steam line provides a pathway for the
containment atmosphere to escape to an area outside the containment.

Following the leakage of RCS mass into containment and a rise in containment pressure,
there may be minor radiological releases associated with allowable (design) containment
leakage through various penetrations or system components. These releases do not
constitute a loss or potential loss of containment but should be evaluated using the
Recognition Category A ICs.

4.A.2 — Conditions are such that there is an UNISOLABLE pathway for the migration of
radioactive material from the containment atmosphere to the environment. As used here,
the term “environment” includes the atmosphere of a room or area, outside the
containment, that may, in turn, communicate with the outside-the-plant atmosphere (e.g.,
through discharge of a ventilation system or atmospheric leakage). Depending upon a
variety of factors, this condition may or may not be accompanied by a noticeable drop in
containment pressure.

Refer to the top piping run of Figure 9-F-4. In this simplified example, the inboard and
outboard isolation valves remained open after a containment isolation was required (i.e.,
containment isolation was not successful). There is now an UNISOLABLE pathway
from the containment to the environment.

The existence of a filter is not considered in the threshold assessment. Filters do not
remove fission product noble gases. In addition, a filter could become ineffective due to
iodine and/or particulate loading beyond design limits (i.e., retention ability has been
exceeded) or water saturation from steam/high humidity in the release stream.

Leakage between two interfacing liquid systems, by itself, does not meet this threshold.

Refer to the bottom piping run of Figure 9-F-4. In this simplified example, leakage in an
RCP seal cooler is allowing radioactive material to enter the Auxiliary Building. The
radioactivity would be detected by the Process Monitor. If there is no leakage from the
closed water cooling system to the Auxiliary Building, then no threshold has been met. If
the pump or system piping developed a leak that allowed steam/water to enter the
Auxiliary Building, then threshold 4.B would be met. Depending upon radiation monitor
locations and sensitivities, this leakage could be detected by any of the four monitors
depicted in the figure and cause threshold 4.A.1 to be met as well.

Following the leakage of RCS mass into containment and a rise in containment pressure,
there may be minor radiological releases associated with allowable (design) containment
leakage through various penetrations or system components. Minor releases may also
occur if a containment isolation valve(s) fails to close but the containment atmosphere
escapes to a closed system. These releases do not constitute a loss or potential loss of
containment but should be evaluated using the Recognition Category A ICs.

Loss 4.B
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Containment sump, temperature, pressure and/or radiation levels will increase if reactor
coolant mass is leaking into the containment. If these parameters have not increased,
then the reactor coolant mass may be leaking outside of containment (i.e., a containment
bypass sequence). Increases in sump, temperature, pressure, flow and/or radiation level
readings outside of the containment may indicate that the RCS mass is being lost outside
of containment. The RCS leakage outside of containment must be associated with a mass
loss that meets the threshold for either RCS Barrier Loss 1.A or RCS Barrier Potential
Loss 1.A.

Unexpected elevated readings and alarms on radiation monitors with detectors outside
containment should be corroborated with other available indications to confirm that the
source is a loss of RCS mass outside of containment. If the fuel clad barrier has not been
lost, radiation monitor readings outside of containment may not increase significantly;
however, other unexpected changes in sump levels, area temperatures or pressures, flow
rates, etc. should be sufficient to determine if RCS mass is being lost outside of the
containment.

Refer to the middle piping run of Figure 9-F-4. In this simplified example, a leak has
occurred at a reducer on a pipe carrying reactor coolant in the Auxiliary Building.
Depending upon radiation monitor locations and sensitivities, the leakage could be
detected by any of the four monitors depicted in the figure and cause threshold 4.A.1 to
be met as well.

Potential Loss 4.A

If containment pressure exceeds the design pressure, there exists a potential to lose the
Containment Barrier. To reach this level, there must be an inadequate core cooling
condition for an extended period of time; therefore, the RCS and Fuel Clad barriers
would already be lost. Thus, this threshold is a discriminator between a Site Area
Emergency and General Emergency since there is now a potential to lose the third
barrier.

Potential Loss 4.B

The existence of a flammable mixture means, at a minimum, that the containment
atmospheric hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the
lower deflagration limit). A hydrogen burn will raise containment pressure and could
result in collateral equipment damage leading to a loss of containment integrity. It
therefore represents a potential loss of the Containment Barrier.

Developer Notes:
Loss 4.A.1

Developers may include a list of site-specific radiation monitors to better define this
threshold. Expected monitor alarms or readings may also be included.

Potential Loss 4.A

The site-specific pressure is the containment design pressure.
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For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, the pressure value in Potential Loss 4.A is that used for the Containment Red
Path. If the Containment CSFST contains more than one Red Path due to other
dependencies (e.g., status of containment isolation), enter the highest containment
pressure value shown on the tree. This is typically the containment design pressure.

Westinghouse ERG Plants

In lieu of specifying a containment pressure in Potential Loss 4.A, developers may use a
threshold the same as, or similar to, “Containment Red entry conditions met” in
accordance with the guidance at the front of this section.

Potential Loss 4.B

Developers may enter the minimum containment atmospheric hydrogen concentration
necessary to support a hydrogen burn (i.e., the lower flammability limit). A concurrent
containment oxygen concentration may be included if the plant has this indication
available in the Control Room.

Emergency Director Judgment
Loss 5.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Containment Barrier is lost.

Potential Loss 5.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Containment Barrier is potentially lost. The Emergency
Director should also consider whether or not to declare the barrier potentially lost in the
event that barrier status cannot be monitored.

Developer Notes:

None
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Figure 9-F-4: PWR Containment Integrity or Bypass Examples
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10 HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICS/EALS

Table H-1: Recognition Category “H” Initiating Condition Matrix

UNUSUAL EVENT

HU1 Confirmed
SECURITY
CONDITION or threat.

Op. Modes: All

HU2 Seismic event

greater than OBE levels.

Op. Modes: All

HU4 Other conditions
exist which in the
judgment of the
Emergency Director
warrant declaration of a
(NO)UE.

Op. Modes: All

ALERT

HA1 HOSTILE
ACTION within the
OWNER
CONTROLLED AREA
or airborne attack threat
within 30 minutes.

Op. Modes: All

HA3 Gaseous release
impeding access to
equipment necessary for
normal plant operations,
cooldown or shutdown.

Op. Modes: All

HA4 Other conditions
exist which in the
judgment of the
Emergency Director

warrant declaration of an
Alert.

Op. Modes: All

SITE AREA
EMERGENCY
HS1 HOSTILE
ACTION within the
PROTECTED AREA.

Op. Modes: All

HS4 Other conditions
exist which in the
judgment of the
Emergency Director
warrant declaration of a
Site Area Emergency.

Op. Modes: All
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GENERAL
EMERGENCY

HG4 Other conditions
exist which in the
judgment of the
Emergency Director
warrant declaration of a
General Emergency.

Op. Modes: All

Table intended for use by
EAL developers.
Inclusion in licensee
documents is not required.
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HU1

ECL: Notification of Unusual Event

Initiating Condition: Confirmed SECURITY CONDITION or threat.
Operating Mode Applicability: All

Example Emergency Action Levels: (1 or 2 or 3)

(1) A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by
the (site-specific security shift supervision).

(2) Notification of a credible security threat directed at the site.
3) A validated notification from the NRC providing information of an aircraft threat.
Basis:

This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM equipment,
and thus represents a potential degradation in the level of plant safety. A site Independent Spent
Fuel Storage Installation (ISFSI) is also within the scope of this IC. Security events which do
not meet one of these EALs are adequately addressed by the requirements of 10 CFR 73.71 or 10
CFR 50.72. Security events assessed as HOSTILE ACTIONS are classified under ICs HA1 and
HSI1.

Timely and accurate communications between Security Shift Supervision and the Control Room
is essential for proper classification of a security-related event. Classification of these events
will initiate appropriate threat-related notifications to plant personnel and OROs.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

EAL #1 references (site-specific security shift supervision) because these are the individuals
trained to confirm that a security event is occurring or has occurred. Training on security event
confirmation and classification is controlled due to the nature of Safeguards and 10 CFR 2.39
information.

EAL #2 addresses the receipt of a credible security threat. The credibility of the threat is
assessed in accordance with (site-specific procedure).

EAL #3 addresses the threat from the impact of an aircraft on the plant. The NRC Headquarters
Operations Officer (HOO) will communicate to the licensee if the threat involves an aircraft.
The status and size of the plane may also be provided by NORAD through the NRC. Validation
of the threat is performed in accordance with (site-specific procedure).

Emergency plans and implementing procedures are public documents; therefore, EALs should

not incorporate Security-sensitive information. This includes information that may be

advantageous to a potential adversary, such as the particulars concerning a specific threat or

threat location. Security-sensitive information should be contained in non-public documents
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such as the Security Plan.
Escalation of the emergency classification level would be via IC HAI.
Developer Notes:

The (site-specific security shift supervision) is the title of the on-shift individual responsible for
supervision of the on-shift security force.

The (site-specific procedure) is the procedure(s) used by Control Room and/or Security
personnel to determine if a security threat is credible, and to validate receipt of aircraft threat
information.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

With due consideration given to the above developer note, EALs may contain alpha or numbered
references to selected events described in the Security Plan and associated implementing
procedures. Such references should not contain a recognizable description of the event. For
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific
security shift supervision).”

ECL Assignment Attributes: 3.1.1.A
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HU2

ECL: Notification of Unusual Event

Initiating Condition: Seismic event greater than OBE levels.

Operating Mode Applicability: All

Example Emergency Action Level:

(1) Seismic event greater than Operating Basis Earthquake (OBE) as indicated by:
(site-specific indication that a seismic event met or exceeded OBE limits)

Basis:

This IC addresses a seismic event that results in accelerations at the plant site greater than those
specified for an Operating Basis Earthquake (OBE)®. An earthquake greater than an OBE but
less than a Safe Shutdown Earthquake (SSE)’ should have no significant impact on safety-
related systems, structures and components; however, some time may be required for the plant
staff to ascertain the actual post-event condition of the plant (e.g., performs walk-downs and
post-event inspections). Given the time necessary to perform walk-downs and inspections, and
fully understand any impacts, this event represents a potential degradation of the level of safety
of the plant.

Event verification with external sources should not be necessary during or following an OBE.
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a
seismic event (e.g., typical lateral accelerations are in excess of 0.08g). The Shift Manager or
Emergency Director may seek external verification if deemed appropriate (e.g., a call to the
USGS, check internet news sources, etc.); however, the verification action must not preclude a
timely emergency declaration.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

Developer Notes:

This “site-specific indication that a seismic event met or exceeded OBE limits” should be based
on the indications available from site-specific seismic monitoring equipment. The goal is to
specify indications that can be assessed within 15-minutes of the actual or suspected seismic
event.

Preferred indications for this EAL are those that are immediately available to Control Room
personnel and which can be readily assessed. The EAL may specify instrumentation with

8 An OBE is vibratory ground motion for which those features of a nuclear power plant necessary for continued
operation without undue risk to the health and safety of the public will remain functional.

9 An SSE is vibratory ground motion for which certain (generally, safety-related) structures, systems, and
components must be designed to remain functional.
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readout locations outside the main Control Room provided it can support an EAL assessment and
emergency declaration within 15 minutes of the initial seismic activity. Indications available
outside the Control Room that require lengthy times to assess (e.g., processing of scratch plates
or recorded data) should not be used.

For sites that do not have readily assessable OBE indications, developers should use the
following alternative EAL (or similar wording).

(1) a. Control Room personnel feel an actual or potential seismic event.
AND
b. The occurrence of a seismic event is confirmed in manner deemed appropriate by

the Shift Manager or Emergency Director.

The EAL 1.b statement is included to ensure that a declaration does not result from felt
vibrations caused by a non-seismic source (e.g., a dropped heavy load). The Shift Manager or
Emergency Director may seek external verification if deemed appropriate (e.g., a call to the
USGS, check internet news sources, etc.); however, the verification action must not preclude a
timely emergency declaration. It is recognized that this alternate EAL wording may cause a site
to declare an Unusual Event while another site, similarly affected but with readily assessable
OBE indications in the Control Room, may not.

Sites are encouraged to develop an EAL based on one of the two alternatives presented above.
Other proposed approaches (e.g., based on reported Richter values) will lengthen NRC review
and may not be found acceptable.

The above alternate wording may also be used to develop a compensatory EAL for use during
periods when a seismic monitoring system capable of detecting an OBE is out-of-service for
maintenance or repair.

ECL Assignment Attributes: 3.1.1.A
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HU4

ECL: Notification of Unusual Event

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director
warrant declaration of a (NO)UE.

Operating Mode Applicability: All
Example Emergency Action Level:

(1) Other conditions exist which in the judgment of the Emergency Director indicate that
events are in progress or have occurred which indicate a potential degradation of the level
of safety of the plant or indicate a security threat to facility protection has been initiated.
No releases of radioactive material requiring offsite response or monitoring are expected
unless further degradation of safety systems occurs.

Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Director to fall under the emergency classification level description for a NOUE.
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HA1

ECL: Alert

Initiating Condition: HOSTILE ACTION within the OWNER CONTROLLED AREA or
airborne attack threat within 30 minutes.

Operating Mode Applicability: All
Example Emergency Action Levels: (1 or 2)

(1) A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED
AREA as reported by the (site-specific security shift supervision).

(2) A validated notification from NRC of an aircraft attack threat within 30 minutes of the
site.

Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED
AREA or notification of an aircraft attack threat. This event will require rapid response and
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the
need to prepare the plant and staff for a potential aircraft impact.

Timely and accurate communications between Security Shift Supervision and the Control Room
is essential for proper classification of a security-related event.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or sheltering).
The Alert declaration will also heighten the awareness of Offsite Response Organizations,
allowing them to be better prepared should it be necessary to consider further actions.

This IC does not apply to incidents that are accidental events, acts of civil disobedience, or
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.
Reporting of these types of events is adequately addressed by other EALSs, or the requirements of
10 CFR 73.71 or 10 CFR 50.72.

EAL #1 is applicable for any HOSTILE ACTION occurring, or that has occurred, in the
OWNER CONTROLLED AREA. This includes any action directed against an ISFSI that is
located outside the plant PROTECTED AREA.

EAL #2 addresses the threat from the impact of an aircraft on the plant, and the anticipated

arrival time is within 30 minutes. The intent of this EAL is to ensure that threat-related
notifications are made in a timely manner so that plant personnel and OROs are in a heightened
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state of readiness. This EAL is met when the threat-related information has been validated in
accordance with (site-specific procedure).

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the threat
involves an aircraft. The status and size of the plane may be provided by NORAD through the
NRC.

In some cases, it may not be readily apparent if an aircraft impact within the OWNER
CONTROLLED AREA was intentional (i.e., a HOSTILE ACTION). It is expected, although
not certain, that notification by an appropriate Federal agency to the site would clarify this point.
In this case, the appropriate Federal agency is intended to be NORAD, FBI, FAA or NRC. The
emergency declaration, including one based on other ICs/EALSs, should not be unduly delayed
while awaiting notification by a Federal agency.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

Escalation of the emergency classification level would be via IC HSI.
Developer Notes:

The (site-specific security shift supervision) is the title of the on-shift individual responsible for
supervision of the on-shift security force.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

With due consideration given to the above developer note, EALs may contain alpha or numbered
references to selected events described in the Security Plan and associated implementing
procedures. Such references should not contain a recognizable description of the event. For
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific
security shift supervision).”

See the related Developer Note in Appendix B, Definitions, for guidance on the development of
a scheme definition for the OWNER CONTROLLED AREA.

ECL Assignment Attributes: 3.1.2.D
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HA3

ECL: Alert

Initiating Condition: Gaseous release impeding access to equipment necessary for normal plant
operations, cooldown or shutdown.

Operating Mode Applicability: All
Example Emergency Action Level:

Note: If the equipment in the listed room or area was already inoperable or out-of-service
before the event occurred, then no emergency classification is warranted.

(1) a. Release of a toxic, corrosive, asphyxiant or flammable gas into any of the
following plant rooms or areas:

(site-specific list of plant rooms or areas with entry-related mode applicability
identified)

AND
b. Entry into the room or area is prohibited or impeded.
Basis:

This IC addresses an event involving a release of a hazardous gas that precludes or impedes
access to equipment necessary to maintain normal plant operation, or required for a normal plant
cooldown and shutdown. This condition represents an actual or potential substantial degradation
of the level of safety of the plant.

An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally
required during the plant operating mode in effect at the time of the gaseous release. The
emergency classification is not contingent upon whether entry is actually necessary at the time of
the release.

Evaluation of the IC and EAL do not require atmospheric sampling; it only requires the
Emergency Director’s judgment that the gas concentration in the affected room/area is sufficient
to preclude or significantly impede procedurally required access. This judgment may be based
on a variety of factors including an existing job hazard analysis, report of ill effects on personnel,
advice from a subject matter expert or operating experience with the same or similar hazards.
Access should be considered as impeded if extraordinary measures are necessary to facilitate
entry of personnel into the affected room/area (e.g., requiring use of protective equipment, such
as SCBAs, that is not routinely employed).

An emergency declaration is not warranted if any of the following conditions apply.

e The plant is in an operating mode different than the mode specified for the affected
room/area (i.e., entry is not required during the operating mode in effect at the time of the
gaseous release). For example, the plant is in Mode 1 when the gaseous release occurs, and
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the procedures used for normal operation, cooldown and shutdown do not require entry into
the affected room until Mode 4.

o The gas release is a planned activity that includes compensatory measures which address the
temporary inaccessibility of a room or area (e.g., fire suppression system testing).

e The action for which room/area entry is required is of an administrative or record keeping
nature (e.g., normal rounds or routine inspections).

e The access control measures are of a conservative or precautionary nature, and would not
actually prevent or impede a required action.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous levels.
Most commonly, asphyxiants work by merely displacing air in an enclosed environment. This
reduces the concentration of oxygen below the normal level of around 19%, which can lead to
breathing difficulties, unconsciousness or even death.

This EAL does not apply to firefighting activities that automatically or manually activate a fire
suppression system in an area, or to intentional inerting of containment (BWR only).

Escalation of the emergency classification level would be via an IC in Recognition Category A,
C,ForS.

Developer Notes:

The “site-specific list of plant rooms or areas with entry-related mode applicability identified”
should specify those rooms or areas that contain equipment which require a manual/local action
as specified in operating procedures used for normal plant operation, cooldown and shutdown.
Do not include rooms or areas in which actions of a contingent or emergency nature would be
performed (e.g., an action to address an off-normal or emergency condition such as emergency
repairs, corrective measures or emergency operations). In addition, the list should specify the
plant mode(s) during which entry would be required for each room or area.

The list should not include rooms or areas for which entry is required solely to perform actions
of an administrative or record keeping nature (e.g., normal rounds or routine inspections).

The list need not include the Control Room if adequate engineered safety/design features are in
place to preclude a Control Room evacuation due to the release of a hazardous gas. Such
features may include, but are not limited to, capability to draw air from multiple air intakes at
different and separate locations, inner and outer atmospheric boundaries, or the capability to
acquire and maintain positive pressure within the Control Room envelope.

If the equipment in the listed room or area was already inoperable, or out-of-service, before the
event occurred, then no emergency should be declared since the event will have no adverse
impact beyond that already allowed by Technical Specifications at the time of the event.

ECL Assignment Attributes: 3.1.2.B
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HA4

ECL: Alert

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director
warrant declaration of an Alert.

Operating Mode Applicability: All
Example Emergency Action Level:

(1) Other conditions exist which, in the judgment of the Emergency Director, indicate that
events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable
life threatening risk to site personnel or damage to site equipment because of HOSTILE
ACTION. Any releases are expected to be limited to small fractions of the EPA
Protective Action Guideline exposure levels.

Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Director to fall under the emergency classification level description for an Alert.
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HS1

ECL: Site Area Emergency

Initiating Condition: HOSTILE ACTION within the PROTECTED AREA.
Operating Mode Applicability: All

Example Emergency Action Level:

(1) A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the (site-specific security shift supervision).

Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA.
This event will require rapid response and assistance due to the possibility for damage to plant
equipment.

Timely and accurate communications between Security Shift Supervision and the Control Room
is essential for proper classification of a security-related event.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or sheltering).
The Site Area Emergency declaration will mobilize ORO resources and have them available to
develop and implement public protective actions in the unlikely event that the attack is
successful in impairing multiple safety functions.

This IC does not apply to a HOSTILE ACTION directed at an ISFSI PROTECTED AREA
located outside the plant PROTECTED AREA; such an attack should be assessed using IC HA1.
It also does not apply to incidents that are accidental events, acts of civil disobedience, or
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.
Reporting of these types of events is adequately addressed by other EALSs, or the requirements of
10 CFR 73.71 or 10 CFR 50.72.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

Escalation of the emergency classification level would be via an IC in Recognition Category A,
C,ForS.
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Developer Notes:

The (site-specific security shift supervision) is the title of the on-shift individual responsible for
supervision of the on-shift security force.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

With due consideration given to the above developer note, EALs may contain alpha or numbered
references to selected events described in the Security Plan and associated implementing
procedures. Such references should not contain a recognizable description of the event. For
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific
security shift supervision).”

See the related Developer Note in Appendix B, Definitions, for guidance on the development of
a scheme definition for the PROTECTED AREA.

ECL Assignment Attributes: 3.1.3.D
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HS4

ECL: Site Area Emergency

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director
warrant declaration of a Site Area Emergency.

Operating Mode Applicability: All
Example Emergency Action Level:

(1) Other conditions exist which in the judgment of the Emergency Director indicate that
events are in progress or have occurred which involve actual or likely major failures of
plant functions needed for protection of the public or HOSTILE ACTION that results in
intentional damage or malicious acts, (1) toward site personnel or equipment that could
lead to the likely failure of or, (2) that prevent effective access to equipment needed for the
protection of the public. Any releases are not expected to result in exposure levels which
exceed EPA Protective Action Guideline exposure levels beyond the site boundary.

Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Director to fall under the emergency classification level description for a Site Area Emergency.
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HG4

ECL: General Emergency

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director
warrant declaration of a General Emergency.

Operating Mode Applicability: All
Example Emergency Action Level:

(1) Other conditions exist which in the judgment of the Emergency Director indicate that
events are in progress or have occurred which involve actual or imminent substantial core
degradation or melting with potential for loss of containment integrity or HOSTILE
ACTION that results in an actual loss of physical control of the facility. Releases can be
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite
for more than the immediate site area.

Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Director to fall under the emergency classification level description for a General Emergency.
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Table S-1: Recognition Category “S” Initiating Condition Matrix

UNUSUAL EVENT

SU1  Loss of all offsite
AC power capability to
emergency buses for 15
minutes or longer.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

SU3  Reactor coolant
activity greater than
Technical Specification
allowable limits.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown
SU4 RCS leakage for
15 minutes or longer.
Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

ALERT

SA1 Loss ofall but
one AC power source to
emergency buses for 15
minutes or longer.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown
SA2 UNPLANNED
loss of Control Room
indications for 15
minutes or longer with a
significant transient in
progress.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

SAS Control Room
evacuation resulting in
transfer of plant control
to alternate locations.
Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown
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SITE AREA
EMERGENCY

SS1  Loss of all offsite
and all onsite AC power

to emergency buses for 15

minutes or longer.
Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

GENERAL
EMERGENCY
SG1 Extended loss of
AC power to emergency
buses.
Op. Modes: Power

Operation, Startup, Hot
Standby, Hot Shutdown

SSS

Inability to control

a key safety function from
outside the Control Room.

Op. Modes: Power

Operation, Startup, Hot
Standby, Hot Shutdown

Table intended for use by
EAL developers.
Inclusion in licensee
documents is not required.



UNUSUAL EVENT

SU6 Loss of all onsite

or offsite
communications
capabilities.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

SU7 Failure to isolate
containment or loss of
containment pressure
control. [PWR]

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

SU9 Internal flooding
affecting a SAFETY
SYSTEM component
required for the current
operating mode.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

NEI 99-01 (Revision 7-DRAFT C)

SITE AREA

ALERT EMERGENCY

SS8 Loss of all Vital
DC power for 15 minutes
or longer.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

SA9 Hazardous event
affecting SAFETY
SYSTEM trains required
for the current operating
mode.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown
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GENERAL
EMERGENCY

SG8 Lossofall AC
and Vital DC power
sources for 15 minutes or
longer.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

Table intended for use by
EAL developers.
Inclusion in licensee
documents is not required.
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SuU1

ECL: Notification of Unusual Event

Initiating Condition: Loss of all offsite AC power capability to emergency buses for 15
minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Level:

Note: The Emergency Director should declare the Unusual Event promptly upon determining
that 15 minutes has been exceeded or will likely be exceeded.

(1) Loss of ALL offsite AC power capability to (site-specific emergency buses) for 15
minutes or longer.

Basis:

This IC addresses a prolonged loss of offsite power. The loss of offsite power sources renders
the plant more vulnerable to a complete loss of power to AC emergency buses. This condition
represents a potential reduction in the level of safety of the plant.

For emergency classification purposes, “capability” means that an offsite AC power source(s) is
available to the emergency buses, whether or not the buses are powered from it.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of offsite
power.

Escalation of the emergency classification level would be via IC SAT.
Developer Notes:

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized.
Consider capabilities such as power source cross-ties, “swing” generators, other power sources
described in abnormal or emergency operating procedures, etc. Plants that have a proceduralized
capability to supply offsite AC power to an affected unit via a cross-tie to a companion unit may
credit this power source in the EAL provided that the planned cross-tie strategy meets the
requirements of 10 CFR 50.63.

ECL Assignment Attributes: 3.1.1.A
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SU3

ECL: Notification of Unusual Event

Initiating Condition: Reactor coolant activity greater than Technical Specification allowable
limits.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Levels: (1 or 2)

(1) (Site-specific radiation monitor) reading greater than (site-specific value).

(2) Sample analysis indicates that a reactor coolant activity value is greater than (site-specific
allowable limits specified in Technical Specifications).

Basis:

This IC addresses a reactor coolant activity value that exceeds an allowable limit specified in
Technical Specifications. This condition is a precursor to a more significant event and represents
a potential degradation of the level of safety of the plant.

Escalation of the emergency classification level would be via ICs FA1 or the Recognition
Category A ICs.

Developer Notes:

For EAL #1 — Enter the radiation monitor(s) that may be used to readily identify when RCS
activity levels exceed Technical Specification allowable limits. This EAL may be developed
using different methods and sites should use existing capabilities to address it (e.g., development
of new capabilities is not required). Examples of existing methods/capabilities include:

e An installed radiation monitor on the letdown system or air ejector.
e A hand-held monitor or deployed detector reading with pre-calculated conversion values or
readily implementable conversion calculation capability.

The monitor reading values should correspond to an RCS activity level approximately at
Technical Specification allowable limits.

If there is no existing method/capability for determining this EAL, then it should not be included.
IC evaluation will be based on EAL #2.

For EAL#2 — Enter the “site-specific allowable limits specified in Technical Specifications”
(e.g., time-dependent and transient values for dose equivalent I-131 and gross activity). All RCS
activity allowable limits, with any associated time values, should be included.

ECL Assignment Attributes: 3.1.1.A and 3.1.1.B
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SuU4

ECL: Notification of Unusual Event

Initiating Condition: RCS leakage for 15 minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Levels: (1 or 2)

Note: The Emergency Director should declare the Unusual Event promptly upon determining
that 15 minutes has been exceeded or will likely be exceeded.

(1) RCS unidentified or pressure boundary leakage greater than (site-specific value) for 15
minutes or longer.

(2) RCS identified leakage greater than (site-specific value) for 15 minutes or longer.
Basis:

This IC addresses RCS leakage which may be a precursor to a more significant event. In this
case, RCS leakage has been detected and operators, following applicable procedures, have been
unable to promptly isolate the leak. This condition is considered to be a potential degradation of
the level of safety of the plant.

EAL #1 and EAL #2 are focused on a loss of mass from the RCS due to “unidentified leakage",
"pressure boundary leakage" or "identified leakage,” as these leakage types are defined in the
plant Technical Specifications.

The leak rate values for each EAL were selected because they are usually observable with
normal Control Room indications. Lesser values typically require time-consuming calculations
to determine (e.g., a mass balance calculation). EAL #1 uses a lower value that reflects the
greater significance of unidentified or pressure boundary leakage.

The release of mass from the RCS due to the as-designed/expected operation of a relief valve
does not warrant an emergency classification. For PWRs, an emergency classification would be
required if a mass loss is caused by a relief valve that is not functioning as designed/expected
(e.g., a relief valve sticks open and the line flow cannot be isolated). For BWRs, a stuck-open
Safety Relief Valve (SRV) or SRV leakage is not considered either identified or unidentified
leakage by Technical Specifications and, therefore, is not applicable to this EAL.

The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate the
leakage, if possible.

Escalation of the emergency classification level would be via ICs of Recognition Category A or
F.
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Developer Notes:

EAL #1 — For the site-specific leak rate value, enter the higher of 10 gpm or the value specified
in the site’s Technical Specifications for this type of leakage.

EAL #2 — For the site-specific leak rate value, enter the higher of 25 gpm or the value specified
in the site’s Technical Specifications for this type of leakage.

For sites that have Technical Specifications that do not specify a leakage type for steam
generator tube leakage, developers should include an EAL for tube leakage greater than 25 gpm

for 15 minutes or longer.

ECL Assignment Attributes: 3.1.1.A
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SU6

ECL: Notification of Unusual Event

Initiating Condition: Loss of all onsite or offsite communications capabilities.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown

Example Emergency Action Levels: (1 or 2 or 3)

(1) Loss of ALL of the following onsite communication methods:
(site-specific list of communications methods)

(2) Loss of ALL of the following ORO communications methods:
(site-specific list of communications methods)

3) Loss of ALL of the following NRC communications methods:
(site-specific list of communications methods)

Basis:

This IC addresses a significant loss of on-site or offsite communications capabilities. While not
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs
and the NRC.

This IC should be assessed only when extraordinary means are being utilized to make
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site
information via individuals or multiple radio transmission points, individuals being sent to offsite
locations, etc.).

EAL #1 addresses a total loss of the communications methods used in support of routine plant
operations.

EAL #2 addresses a total loss of the communications methods used to notify all OROs of an
emergency declaration. The OROs referred to here are (see Developer Notes).

EAL #3 addresses a total loss of the communications methods used to notify the NRC of an
emergency declaration.

Developer Notes:

EAL #1 - The “site-specific list of communications methods” should include all communications
methods used for routine plant communications (e.g., commercial or site telephones, page-party
systems, radios, etc.). This listing should include installed plant equipment and components, and
not items owned and maintained by individuals.
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EAL #2 - The “site-specific list of communications methods” should include all communications
methods used to perform initial emergency notifications to OROs as described in the site
Emergency Plan. The listing should include installed plant equipment and components, and not
items owned and maintained by individuals. Example methods are ring-down/dedicated
telephone lines, commercial telephone lines, radios, and satellite telephones. A method may also
include electronic or internet-based communications technologies with a procedural means to
determine if the message was accessed by an ORO (e.g., a read or opened receipt, or other

acknowledgement that the notification message was displayed such as an independent phone
call).

In the Basis section, insert the site-specific listing of the OROs requiring notification of an
emergency declaration from the Control Room in accordance with the site Emergency Plan, and
typically within 15 minutes.

EAL #3 — The “site-specific list of communications methods” should include all communications
methods used to perform initial emergency notifications to the NRC as described in the site
Emergency Plan. The listing should include installed plant equipment and components, and not
items owned and maintained by individuals. These methods are typically the dedicated
Emergency Notification System (ENS) telephone line and commercial telephone lines.

ECL Assignment Attributes: 3.1.1.C
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SU7

ECL: Notification of Unusual Event

Initiating Condition: Failure to isolate containment or loss of containment pressure control.
[PWR]

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown

Example Emergency Action Levels: (1 or 2)

(1) a. Failure of containment to isolate when required by an actuation signal.
AND
b. ALL required penetrations are not closed within 15 minutes of the actuation
signal.
(2) a. Containment pressure greater than (site-specific pressure).
AND
b. Less than one full train of (site-specific system or equipment) is operating per

design for 15 minutes or longer.
Basis:

This IC addresses a failure of one or more containment penetrations to automatically isolate
(close) when required by an actuation signal. It also addresses an event that results in high
containment pressure with a concurrent failure of containment pressure control systems. Absent
challenges to another fission product barrier, either condition represents potential degradation of
the level of safety of the plant.

For EAL #1, the containment isolation signal must be generated as the result on an off-
normal/accident condition (e.g., a safety injection or high containment pressure); a failure
resulting from testing or maintenance does not warrant classification. The determination of
containment and penetration status — isolated or not isolated — should be made in accordance
with the appropriate criteria contained in the plant AOPs and EOPs. The 15-minute criterion is
included to allow operators time to manually isolate the required penetrations, if possible.

EAL #2 addresses a condition where containment pressure is greater than the setpoint at which
containment energy (heat) removal systems are designed to automatically actuate, and less than
one full train of equipment is capable of operating per design. The 15-minute criterion is
included to allow operators time to manually start equipment that may not have automatically
started, if possible. The inability to start the required equipment indicates that containment heat
removal/depressurization systems (e.g., containment sprays or ice condenser fans) are either lost
or performing in a degraded manner.
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This event would escalate to a Site Area Emergency in accordance with IC FS1 if there were a
concurrent loss or potential loss of either the Fuel Clad or RCS fission product barriers.

Developer Notes:

Developers may list specific equipment or combinations of equipment to support the assessment
of “Less than one full train.” For example, a table could show the principal components of each
train.

Enter the “site-specific pressure” value that actuates containment pressure control systems (e.g.,
containment spray). Also enter the site-specific containment pressure control system/equipment
that should be operating per design if the containment pressure actuation setpoint is reached. If
desired, specific condition indications such as parameter values can also be entered (e.g., a
containment spray flow rate less than a certain value).

EAL #2 is not applicable to the U.S. Evolutionary Power Reactor (EPR) design.

ECL Assignment Attributes: 3.1.1.A
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SU9

ECL: Notification of Unusual Event

Initiating Condition: Internal flooding affecting a SAFETY SYSTEM component required for
the current operating mode.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Level:

(1) Internal room or area flooding of a magnitude sufficient to require manual or automatic
electrical isolation of a SAFETY SYSTEM component required by Technical
Specifications for the current operating mode.

Basis:

This IC addresses flooding of a building room or area that results in operators isolating power to
a SAFETY SYSTEM component or causes an automatic isolation of a SAFETY SYSTEM
component (e.g., a breaker or relay trip). To warrant classification, operability of the affected
component must be required by Technical Specifications for the current operating mode. This
event represents a potential degradation of the level of safety of the plant.

Escalation of the emergency classification level would be based on IC SA9.
Developer Notes:

Flooding is a condition where water is entering a room or area faster than available equipment is
capable removing it, resulting in a rise of water level within the room or area. Developers may
add this clarification or definition if it improves user understanding.

ECL Assignment Attributes: 3.1.1.A
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SA1

ECL: Alert

Initiating Condition: Loss of all but one AC power source to emergency buses for 15 minutes
or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Level:

Note: The Emergency Director should declare the Alert promptly upon determining that 15
minutes has been exceeded or will likely be exceeded.

(1) Only a one power source listed in Table SA1-1 is available to supply power to (site-
specific emergency buses) for 15 minutes or longer.

Table SA1-1: AC Power Sources

Offsite

e Source #1

e Source #2, etc.
Onsite

e Source #1

e Source #2, etc.

Basis:

This IC describes a significant degradation of offsite and onsite AC power sources such that any
additional power source failure would result in a loss of all AC power to SAFETY SYSTEMS.
In this condition, the sole AC power source may be powering one, or more than one, train of
safety-related equipment. This IC provides an escalation path from IC SUT.

An “AC power source” is a source recognized in AOPs and EOPs, and capable of supplying
required power to an emergency bus. Some examples of this condition are presented below.

e A loss of all offsite power with a concurrent failure of all but one emergency power source
(e.g., an onsite diesel generator).

e A loss of all offsite power and loss of all emergency power sources (e.g., onsite diesel
generators) with a single train of emergency buses being back-fed from the unit main
generator.

e A loss of emergency power sources (e.g., onsite diesel generators) with a single train of
emergency buses being back-fed from an offsite power source.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of power.

The subsequent loss of the remaining single power source would escalate the event to a Site Area
Emergency in accordance with IC SS1.
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Developer Notes:

For a power source that has multiple generators, the EAL and/or Basis section should reflect the
minimum number of operating generators necessary for that source to provide required power to
an AC emergency bus. For example, if a backup power source is comprised of two generators
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis
section must specify that both generators for that source are operating.

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

Developers should modify the bulleted examples provided in the basis section, above, as needed
to reflect their site-specific plant designs and capabilities.

The EALs and Basis should reflect that each independent offsite power circuit constitutes a
single power source. For example, three independent 345kV offsite power circuits (i.e.,
incoming power lines) comprise three separate power sources. Independence may be determined
from a review of the site-specific UFSAR, SBO analysis or related loss of electrical power
studies.

The EAL and/or Basis section may specify the use of a non-safety-related power source provided
the source is adequately maintained in an appropriate maintenance program and able to power
the bus loads associated with ECCS and decay heat removal functions.

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized.
Consider capabilities such as power source cross-ties, “swing” generators, other power sources
described in abnormal or emergency operating procedures, etc. Plants that have a proceduralized
capability to supply offsite AC power to an affected unit via a cross-tie to a companion unit may
credit this power source in the EAL provided that the planned cross-tie strategy meets the
requirements of 10 CFR 50.63.

ECL Assignment Attributes: 3.1.2.B
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SA2

ECL: Alert

Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or longer
with a significant transient in progress.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Level:

Note: The Emergency Director should declare the Alert promptly upon determining that 15
minutes has been exceeded or will likely be exceeded.

(1) a. An UNPLANNED event results in the inability to monitor one or more of the
following parameters from within the Control Room for 15 minutes or longer.
[PWR]
a. One or more of the following parameters cannot be determined from within the

Control Room for 15 minutes or longer due to an UNPLANNED event. [BWR]

[BWR parameter list| [PWR parameter list]

Reactor Power Reactor Power

RPV Water Level RCS Level

RPV Pressure RCS Pressure

Primary Containment Pressure In-Core/Core Exit Temperature

Suppression Pool Level Levels in at least (site-specific
number) steam generators

Suppression Pool Temperature Steam Generator Auxiliary or
Emergency Feed Water Flow to at
least (site-specific number) steam
generators

AND
b. EITHER of the following events has occurred.

e Reactor scram [BWR] / trip [PWR]
e ECCS (SI) actuation

Basis:

This IC addresses the difficulty associated with monitoring rapidly changing plant conditions
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the
Control Room. During this condition, the margin to a potential fission product barrier challenge
is reduced. It thus represents a potential substantial degradation in the level of safety of the
plant.
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As used in this EAL, an “inability to monitor” means that values for one or more of the listed
parameters cannot be determined from within the Control Room. [The preceding sentence may
be deleted for a BWR.] This condition requires a loss of all of the Control Room sources for the
given parameter(s). For example, the reactor power level cannot be determined from any analog,
digital and recorder source within the Control Room.

An event involving a loss of plant indications, annunciators and/or display systems is evaluated
in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) to determine if an
NRC event report is required. The event would be reported if it significantly impaired the
capability to perform emergency assessments. In particular, emergency assessments necessary to
implement abnormal operating procedures, emergency operating procedures, and emergency
plan implementing procedures addressing emergency classification, accident assessment, or
protective action decision-making.

This EAL is focused on a selected subset of plant parameters associated with the key safety
functions of reactivity control, core cooling [PWR] / RPV level [BWR] and RCS heat removal.
The loss of the ability to determine one or more of these parameters from within the Control
Room is considered to be more significant than simply a reportable condition. In addition, if all
indication sources for one or more of the listed parameters are lost, then the ability to determine
the values of other SAFETY SYSTEM parameters may be impacted as well. For example, if the
value for reactor vessel level [PWR] / RPV water level [BWR] cannot be determined from the
indications and recorders on a main control board, the SPDS or the plant computer, the
availability of other parameter values may be compromised as well.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
indication.

Escalation of the emergency classification level would be via ICs FS1 or IC AS1.
Developer Notes:

In the PWR parameter list column, developers may use either pressurizer level or reactor vessel
level for the RCS Level entry. Also, the “site-specific number” should reflect the minimum
number of steam generators necessary for plant cooldown and shutdown. The steam generator
level value may be wide-range, narrow-range or both, depending upon the monitoring
requirements in emergency operating procedures.

The number, type, location and layout of Control Room indications, and the range of possible
failure modes, can challenge the ability of an operator to accurately determine, within the time
period available for emergency classification assessments, if a specific percentage of indications
have been lost. The approach used in this EAL facilitates prompt and accurate emergency
classification assessments by focusing on the indications for a selected subset of parameters.

By focusing on the availability of the specified parameter values, instead of the sources of those
values, the EAL recognizes and accommodates the wide variety of indications in nuclear power
plant Control Rooms. Indication types and sources may be analog or digital, safety-related or
not, primary or alternate, individual meter value or computer group display, etc.
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A loss of plant annunciators will be evaluated for reportability in accordance with 10 CFR 50.72
(and the associated guidance in NUREG-1022), and reported if it significantly impairs the
capability to perform emergency assessments. Compensatory measures for a loss of
annunciation can be readily implemented and may include increased monitoring of main control
boards and more frequent plant rounds by non-licensed operators. Their alerting function
notwithstanding, annunciators do not provide the parameter values or specific component status
information used to operate the plant, or process through AOPs or EOPs. Based on these
considerations, a loss of annunciation is considered to be adequately addressed by reportability
criteria, and therefore not included in this IC and EAL.

With respect to establishing event severity, the response to a loss of radiation monitoring data
(e.g., process or effluent monitor values) is considered to be adequately bounded by the
requirements of 10 CFR 50.72 (and associated guidance in NUREG-1022). The reporting of this
event will ensure adequate plant staff and NRC awareness, and drive the establishment of
appropriate compensatory measures and corrective actions. In addition, a loss of radiation
monitoring data, by itself, is not a precursor to a more significant event.

Personnel at sites that have a Failure Modes and Effects Analysis (FMEA) included within the
design basis of a digital I&C system should consider the FMEA information when developing
their site-specific EALs.

Due to changes in the configurations of SAFETY SYSTEMS, including associated

instrumentation and indications, during the cold shutdown, refueling, and defueled modes, no
analogous IC is included for these modes of operation.

ECL Assignment Attributes: 3.1.2.B
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SA5

ECL: Alert

Initiating Condition: Control Room evacuation resulting in transfer of plant control to alternate
locations.

Operating Mode Applicability: All
Example Emergency Action Level:

(1) An event has resulted in plant control being transferred from the Control Room to (site-
specific remote shutdown panels and local control stations).

Basis:

This IC addresses an evacuation of the Control Room that results in transfer of plant control to
alternate locations outside the Control Room. The loss of the ability to control the plant from the
Control Room is considered to be a potential substantial degradation in the level of plant safety.

Following a Control Room evacuation, control of the plant will be transferred to alternate
shutdown locations. The necessity to control a plant shutdown from outside the Control Room,
in addition to responding to the event that required the evacuation of the Control Room, will
present challenges to plant operators and other on-shift personnel. Activation of the ERO and
emergency response facilities will assist in responding to these challenges.

Escalation of the emergency classification level would be via IC SS5.
Developer Notes:

The “site-specific remote shutdown panels and local control stations” are the panels and control
stations referenced in plant procedures used to cooldown and shutdown the plant from a
location(s) outside the Control Room.

ECL Assignment Attributes: 3.1.2.B
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SA9

ECL: Alert

Initiating Condition: Hazardous event affecting SAFETY SYSTEM trains required for the
current operating mode.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Level:
(1) a. The occurrence of ANY of the following hazardous events:

Seismic event (earthquake)

Internal or external flooding event

High winds or tornado strike

FIRE

EXPLOSION

(site-specific hazards)

Other events with similar hazard characteristics as determined by the Shift
Manager

AND
b. The event has resulted in BOTH of the following:

1. Indications of degraded performance on a SAFETY SYSTEM train
required by Technical Specifications for the current operating mode.

AND
2. EITHER of the following:

a) VISIBLE DAMAGE to a second SAFETY SYSTEM train required by
Technical Specifications for the current operating mode.

OR

b) Indications of degraded performance to a second SAFETY SYSTEM
train required by Technical Specifications for the current operating
mode.

Basis:

This IC addresses a hazardous event of sufficient magnitude to cause degraded performance to a
SAFETY SYSTEM train with either 1) VISIBLE DAMAGE to a second SAFETY SYSTEM
train or 2) indications of degraded performance on a second SAFETY SYSTEM train. The
affected trains may be on the same SAFETY SYSTEM or different SAFETY SYSTEMS.
Commercial nuclear power plant SAFETY SYSTEMS are typically comprised of two or more
separate and redundant trains of equipment in accordance with site-specific design criteria. This
permits a plant to respond to an event affecting a single train without compromising public
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health and safety from radiological events. Nonetheless, a hazardous event of sufficient
magnitude to impact two SAFETY SYSTEM trains has the potential to significantly reduce the
margin to a loss or potential loss of a fission product barrier, and therefore represents an actual or
potential substantial degradation of the level of safety of the plant.

The “second SAFETY SYSTEM train” referenced in EAL statement (1)b.2 may be associated
with the same SAFETY SYSTEM as the train experiencing the indications of degraded
performance per statement (1)b.1 or a different SAFETY SYSTEM. In addition, the EAL
assessment is independent of the operability/functionality status of the second train. For
example, if a system train required by Technical Specifications is out-of-service for maintenance
at the time of the event and sustains VISIBLE DAMAGE, then an emergency declaration is
warranted if another SAFETY SYSTEM train has indications of degraded performance.

The phrase “required by Technical Specifications for the current operating mode” should be
taken to mean that the affected system train is expected to be operable per requirements in
Technical Specifications, irrespective of whether it is operable at the time of the event.

The “indications of degraded performance” address damage to a SAFETY SYSTEM train that is
in service/operation since indications for it will be readily available. The indications of degraded
performance should be significant enough to cause concern regarding the functionality or
reliability of the SAFETY SYSTEM train. It is recognized that a train may be put into service
sometime after the event has occurred; in that case, the emergency classification assessment
should be made at the time the train displays indications of degraded performance.

The term VISIBLE DAMAGE addresses damage to a SAFETY SYSTEM train that is not in
service/operation or readily apparent through indications alone. Operators will make a
determination of VISIBLE DAMAGE based on the totality of available event and damage report
information. This is intended to be a brief assessment not requiring lengthy analysis or
quantification of the damage.

Escalation of the emergency classification level would be via IC FS1 or AS1.
Developer Notes:

Developers may add one or more of the following paragraphs to the Basis section as applicable
to the plant design.

1.  An event affecting equipment common to two or more SAFETY SYSTEMS or
SAFETY SYSTEM trains (i.e., there are indications of degraded performance and/or
VISIBLE DAMAGE affecting the common equipment) should be classified under
this IC. By affecting the functionality or reliability of multiple system trains, the loss
of the common equipment effectively meets the two-train impact criteria that underlie
the EALs and Basis. Examples of such equipment include a Refueling Water Storage
Tank [PWR] or a Condensate Storage Tank [BWR)].

2. An event affecting a single-train SAFETY SYSTEM (i.e., there are indications of
degraded performance and/or VISIBLE DAMAGE affecting the one train) would not
be classified under this IC because the two-train impact criteria that underlie the
EALs and Basis would not be met. If an event affects a single-train SAFETY
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SYSTEM, then the emergency classification should be made based on plant
parameters/symptoms meeting the EALs for another IC. Depending upon the
circumstances, classification may also occur based on Shift Manager/Emergency
Director judgement.

3.  An event that affects two trains of a SAFETY SYSTEM (e.g., one train has
indications of degraded performance and the other VISIBLE DAMAGE) that also has
one or more additional trains should be classified under this IC. This approach
maintains consistency with the two-train impact criteria that underlie the EALs and
Basis, and is warranted because the event was severe enough to affect the
functionality or reliability of two trains of a SAFETY SYSTEM despite plant design
criteria associated with system and system train separation and protection. Such an
event may have caused other plant impacts that are not immediately apparent.

For (site-specific hazards), developers should consider including other significant, site-specific
hazards to the bulleted list contained in EAL 1.a (e.g., a seiche).

ECL Assignment Attributes: 3.1.2.B
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SS1

ECL: Site Area Emergency

Initiating Condition: Loss of all offsite and all onsite AC power to emergency buses for 15
minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Level:
Notes:

e The Emergency Director should declare the Site Area Emergency promptly upon
determining that 15 minutes has been exceeded or will likely be exceeded.

e Any power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads
associated with ECCS and decay heat removal functions.

(1) Loss of ALL offsite and ALL onsite AC power to (site-specific emergency buses) for 15
minutes or longer.

Basis:

This IC addresses a total loss of AC power that compromises the performance of all SAFETY
SYSTEMS requiring electric power including those necessary for emergency core cooling,
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.
In addition, fission product barrier monitoring capabilities may be degraded under these
conditions. This IC represents a condition that involves actual or likely major failures of plant
functions needed for the protection of the public.

Any power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads associated
with ECCS and decay heat removal functions.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
Escalation of the emergency classification level would be via ICs AG1, FG1 or SGI.
Developer Notes:

For a power source that has multiple generators, the EAL and/or Basis section should reflect the
minimum number of operating generators necessary for that source to provide adequate power to
an AC emergency bus. For example, if a backup power source is comprised of two generators
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis
section must specify that both generators for that source are operating.
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The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

The EAL and/or Basis section may specify the use of a non-safety-related power source provided
the source is adequately maintained in an appropriate maintenance program and able to power
the bus loads associated with ECCS and decay heat removal functions. This includes sources
that support implementation of strategies required by 10 CFR 50.155, “Mitigation of beyond-
design-basis events.”

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized.
Consider capabilities such as power source cross-ties, “swing” generators, other power sources
described in abnormal or emergency operating procedures, etc. Plants that have a proceduralized
capability to supply offsite AC power to an affected unit via a cross-tie to a companion unit may
credit this power source in the EAL provided that the planned cross-tie strategy meets the
requirements of 10 CFR 50.63.

ECL Assignment Attributes: 3.1.3.B
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SS5

ECL: Site Area Emergency
Initiating Condition: Inability to control a key safety function from outside the Control Room.

Operating Mode Applicability:

Key Safety Function BWR Operating Mode PWR Operating Mode
. . Power Operation, Startup,
Reactivity Control Power Operation, Startup Hot Standby
Core Cooling [PWR] /
RPV Water Level [BWR] Power Operation, Startup, Hot Standby, Hot Shutdown

RCS Heat Removal

Example Emergency Action Level:

Note: The Emergency Director should declare the Site Area Emergency promptly upon
determining that (site-specific number of minutes) has been exceeded or will likely be
exceeded.

(1) Control of ANY of the following key safety functions is not reestablished within (site-
specific number of minutes) after plant control is transferred to locations outside the
Control Room.

e Reactivity control
e Core cooling [PWR] / RPV water level [BWR]
e RCS heat removal

Basis:

This IC addresses an evacuation of the Control Room that results in the transfer of plant control
to locations outside the Control Room, and the control of a key safety function cannot be
reestablished in a timely manner. The failure to gain control of a key safety function following a
transfer of plant control to alternate locations is a precursor to a challenge to one or more fission
product barriers within a relatively short period of time.

Plant control is “transferred” upon completion of (site-specific action or procedure step). The
determination of whether or not “control” of key safety functions is established at the remote
safe shutdown location(s) is based on Emergency Director judgment. The Emergency Director is
expected to make a reasonable, informed judgment within (the site-specific time for transfer)
minutes whether or not the operating staff has control of key safety functions from the remote
safe shutdown location(s).

The Operating Mode Applicability for the Reactivity Control Key Safety Function is limited to
modes during which there may exist inadequate shutdown margin due to an evacuation of the
Control Room. The IC is not applicable in the defueled operating mode because there is
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sufficient control of spent fuel cooling from outside the Control Room to preclude threats to
irradiated fuel with the Control Room evacuated.

Escalation of the emergency classification level would be via IC FG1 or CGl.
Developer Notes:

If desired, the modes specified in the mode applicability table can be replaced with the
appropriate site-specific modes.

The “site-specific action or procedure step” should be the procedural action/step that concludes
the process to transfer plant control to remote locations such that key safety functions are
controlled from locations outside the Control Room.

The “site-specific number of minutes” is the time in which plant control must be (or is expected
to be) reestablished at an alternate location as described in the site-specific fire response
analyses. Absent a basis in the site-specific analyses, 15 minutes should be used. Another time
period may be used with appropriate justification.

ECL Assignment Attributes: 3.1.3.B
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SS8

ECL: Site Area Emergency

Initiating Condition: Loss of all Vital DC power for 15 minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Level:

Note: The Emergency Director should declare the Site Area Emergency promptly upon
determining that 15 minutes has been exceeded or will likely be exceeded.

(1) Indicated voltage is less than (site-specific bus voltage value) on ALL (site-specific Vital
DC busses) for 15 minutes or longer.

Basis:

This IC addresses a loss of Vital DC power which compromises the ability to monitor and
control SAFETY SYSTEMS. This condition involves a major failure of plant functions needed
for the protection of the public.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
Escalation of the emergency classification level would be via ICs AG1, FG1 or SGS.
Developer Notes:

The “site-specific bus voltage value” should be based on the minimum bus voltage necessary for
adequate operation of SAFETY SYSTEM equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those loads.
This voltage is usually near the minimum voltage selected when battery sizing is performed.

The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string of
batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the
minimum voltage is approximately 1.81 Volts per cell.

The “site-specific Vital DC busses” are the DC busses that provide monitoring and control
capabilities for SAFETY SYSTEMS.

ECL Assignment Attributes: 3.1.3.B

164



NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

SG1

ECL: General Emergency
Initiating Condition: Extended loss of all AC power to emergency buses.
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown

Note: Any power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads
associated with ECCS and decay heat removal functions.

Example Emergency Action Level:

(1) a. Loss of ALL offsite and ALL onsite AC power to (site-specific emergency
buses).

AND
b. (Site-specific indication of inadequate core cooling)
Basis:

This IC addresses a loss of all power sources to AC emergency buses leading to indications of
inadequate core cooling. This condition challenges the RCS and Fuel Clad Barriers and, if
mitigation actions are unsuccessful, the Containment Barrier. Although this IC may be viewed
as redundant to Fission Product Barrier IC FG1, it is included to provide for a timelier escalation
of the emergency classification level (i.e., IC SG1 will likely be met before IC FG1). This
approach should allow additional time for the identification and implementation of offsite
protective actions.

Any AC power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads associated
with ECCS and decay heat removal functions.

Developer Notes:

This IC reflects direction in Emergency Operating Procedures (EOPs) for operators to declare an
extended loss of AC power (ELAP), and implement strategies and guidelines developed to meet
the requirements of 10 CFR 50.155(b)(1). These strategies and guidelines rely on FLEX
equipment to maintain or restore core cooling, containment, and spent fuel pool cooling
capabilities for an indefinite period. Provided the plant can successfully implement FLEX
strategies and guidelines, there will be no challenge to fission product barriers within a fixed
amount of time. For this reason, IC SG1 does not consider Station Blackout (SBO) analyses and
derived coping times determined in accordance with 10 CFR 50.63 and Regulatory Guide 1.155.
Because SBO analyses do not credit FLEX response capabilities, the coping times derived from
these analyses are not suitable criteria for this IC. Following an ELAP, escalation to a General
Emergency should be based on the inability to establish and maintain adequate core cooling, and
this basis is reflected in the EALs for IC SGI.

165



NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

The EAL and/or Basis section may specify the use of a non-safety-related power source provided
the source is adequately maintained in an appropriate maintenance program and able to power
the bus loads associated with ECCS and decay heat removal functions. This includes sources
that support implementation of strategies required by 10 CFR 50.155, “Mitigation of beyond-
design-basis events.”

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized.
Consider capabilities such as power source cross-ties, “swing” generators, other power sources
described in abnormal or emergency operating procedures, etc. Plants that have a proceduralized
capability to supply offsite AC power to an affected unit via a cross-tie to a companion unit may
credit this power source in the EAL provided that the planned cross-tie strategy meets the
requirements of 10 CFR 50.63.

Site-specific indication of inadequate core cooling:

BWR — Reactor vessel water level cannot be restored and maintained above Minimum Steam
Cooling RPV Water Level as described in the plant EOP bases.

PWR — Insert site-specific values for an incore/core exit thermocouple temperature and/or
reactor vessel water level that drive entry into a core cooling restoration procedure (or otherwise
requires implementation of prompt restoration actions). Alternately, a site may use incore/core
exit thermocouple temperatures greater than 1,200°F and/or a reactor vessel water level that
corresponds to approximately the middle of active fuel. Plants with reactor vessel level
instrumentation that cannot measure down to approximately the middle of active fuel should use
the lowest on-scale reading that is not above the top of active fuel. If the lowest on-scale reading
is above the top of active fuel, then a reactor vessel level value should not be included.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, EAL statement (1).b. can specify Core Cooling Red Path or the associated
parameters and Red Path values.

ECL Assignment Attributes: 3.1.4.B
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SG8

ECL: General Emergency

Initiating Condition: Loss of all AC and Vital DC power sources for 15 minutes or longer.
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Level:

Notes:

e The Emergency Director should declare the Site Area Emergency promptly upon
determining that 15 minutes has been exceeded or will likely be exceeded.

e Any AC power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads
associated with ECCS and decay heat removal functions.

(1) a. Loss of ALL offsite and ALL onsite AC power to (site-specific emergency
buses) for 15 minutes or longer.

AND

b. Indicated voltage is less than (site-specific bus voltage value) on ALL (site-
specific Vital DC busses) for 15 minutes or longer.

Basis:

This IC addresses a concurrent and prolonged loss of both AC and Vital DC power. A loss of all
AC power compromises the performance of all SAFETY SYSTEMS requiring electric power
including those necessary for emergency core cooling, containment heat removal/pressure
control, spent fuel heat removal and the ultimate heat sink. A loss of Vital DC power
compromises the ability to monitor and control SAFETY SYSTEMS. A sustained loss of both
AC and DC power will lead to multiple challenges to fission product barriers.

Any AC power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads associated
with ECCS and decay heat removal functions.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. The
15-minute emergency declaration clock begins at the point when both EAL thresholds are met.

Developer Notes:

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

The EAL and/or Basis section may specify the use of a non-safety-related power source provided
the source is adequately maintained in an appropriate maintenance program and able to power
the bus loads associated with ECCS and decay heat removal functions. This includes sources
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that support implementation of strategies required by 10 CFR 50.155, “Mitigation of beyond-
design-basis events.”

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized.
Consider capabilities such as power source cross-ties, “swing” generators, other power sources
described in abnormal or emergency operating procedures, etc. Plants that have a proceduralized
capability to supply offsite AC power to an affected unit via a cross-tie to a companion unit may
credit this power source in the EAL provided that the planned cross-tie strategy meets the
requirements of 10 CFR 50.63.

The “site-specific bus voltage value” should be based on the minimum bus voltage necessary for
adequate operation of SAFETY SYSTEM equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those loads.
This voltage is usually near the minimum voltage selected when battery sizing is performed.

The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string of
batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the
minimum voltage is approximately 1.81 Volts per cell.

The “site-specific Vital DC busses” are the DC busses that provide monitoring and control
capabilities for SAFETY SYSTEMS.

This IC and EAL were added to Revision 6 to address operating experience from the March 2011
accident at Fukushima Daiichi and research outcomes from the State-of-the-Art Reactor
Consequence Analyses (SOARCA) — see NUREG-1935.

ECL Assignment Attributes: 3.1.4.B
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APPENDIX A - ACRONYMS AND ABBREVIATIONS

AL e et b e et e e e aa e e e tae e e bt e e e beeeebeeeanreeeenreeenes Alternating Current
AOP ...t Abnormal Operating Procedure
APRM Lo e Average Power Range Monitor
ATWS ettt e Anticipated Transient Without Scram
B ettt e Babcock and Wilcox
BIIT .ot Boron Injection Initiation Temperature
BWR et et e s Boiling Water Reactor
CDE...c ettt et ettt et enee Committed Dose Equivalent
(O 2 2 SRR Code of Federal Regulations
CTMT/CONMT ...ttt ettt ettt sttt et st e b e e bt enee Containment
S et e st e et e e e e e ta e e e tb e e ena e e ebaeeereeeenres Critical Safety Function
CSF ST . et Critical Safety Function Status Tree
D) 2 s USSR Design Basis Accident
DI et ettt ettt ettt Direct Current
EAL ettt ettt e et e e e eenaree s Emergency Action Level
ECCS . ettt et e Emergency Core Cooling System
EC L et e Emergency Classification Level
ELAP .o Extended Loss of AC Power
EOF ottt e Emergency Operations Facility
BOP ..ottt Emergency Operating Procedure
EPA oo e Environmental Protection Agency
EPG .ottt Emergency Procedure Guideline
EPIP oo Emergency Plan Implementing Procedure
EPR e et Evolutionary Power Reactor
EPRI ..o Electric Power Research Institute
ERGa ..ot et Emergency Response Guideline
FEMA ..ot Federal Emergency Management Agency
FSAR ..ttt Final Safety Analysis Report
GE e et e e e e be e e areeenreas General Emergency
HOCTL oot Heat Capacity Temperature Limit
HPCI ...t en High Pressure Coolant Injection
H ST ettt ettt et e b s nbeenee s Human System Interface
(PP Initiating Condition
DD ettt b ettt et sttt aes Inside Diameter
IPEEE.......ccoiiiiees Individual Plant Examination of External Events (Generic Letter 88-20)
ISFST .ot Independent Spent Fuel Storage Installation
|G i USSR Effective Neutron Multiplication Factor
LCO ettt ettt st Limiting Condition of Operation
LIOCA ettt ettt et Loss of Coolant Accident
IMICR .ttt ettt sttt et et eaees Main Control Room
IMISTV ettt st Main Steam Isolation Valve
IMISL ettt et b e ettt ettt Main Steam Line
mR, mRem, mrem, mREM ...........ccccoooiiiiiiiiiiieceeeeee, milli-Roentgen Equivalent Man
I et ettt ettt e et e e s ettt e e e e bbb e e e e ettt e e e eabb e e e e e abbeeeeeaaeee Megawatt
) 3 USRS Nuclear Energy Institute
INPP ettt et a et Nuclear Power Plant
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NRC et e Nuclear Regulatory Commission
N S S S ettt ettt eeas Nuclear Steam Supply System
NORAD ..ooootieeeeeeeee et North American Aerospace Defense Command
(NO)UE ... ettt (Notification Of) Unusual Event
NUMARC! e Nuclear Management and Resources Council
OBEE ...ttt enaeens Operating Basis Earthquake
O C A ettt ettt ettt et st Owner Controlled Area
ODCM/ODAM ...ttt Offsite Dose Calculation (Assessment) Manual
[0 2O LSS Off-site Response Organization
P A ettt ettt sttt et et Protected Area
PACS . e e Priority Actuation and Control System
PAG . Protective Action Guideline
PICS s Process Information and Control System
PRA/PSA ..ot Probabilistic Risk Assessment / Probabilistic Safety Assessment
PV R et e Pressurized Water Reactor
P S ettt et et e et e et e bt e e sbeeteesnaeenne Protection System
| (€ SR Pounds per Square Inch Gauge
R ettt e e ettt e e e st e e e st bt e e s eab b e e e e ssbaeeeenaneee Roentgen
RO ettt et e Reactor Control Console
RCIC ettt ettt Reactor Core Isolation Cooling
RS ettt et e e et e e e e e e eraeeeaeeens Reactor Coolant System
Rem, rem, REM .....cccooiiiiiiiii e Roentgen Equivalent Man
RETS et Radiological Effluent Technical Specifications
RHR ot ettt et e e e e abe e e eeenens Residual Heat Removal
RS et et et e et Reactor Protection System
28 2 PO SUPRRN Reactor Pressure Vessel
RVLIS ..o Reactor Vessel Level Instrumentation System
RWCU ..ttt Reactor Water Cleanup
SAG et Severe Accident Guideline
SAR et Safety Analysis Report
S A S et b ettt eeaaeenbeennaas Safety Automation System
N 2 1 USSR Station Blackout
SCBA ..o Self-Contained Breathing Apparatus
G et e e e et — e e e e s —t e e e e baaaeeaataee e e ntreaeeaaraaeann Steam Generator
S ettt et e bt et e e beeetae et e e erbeenbeaetbeetaeenaeereenneas Safety Injection
SICS e Safety Information and Control System
SPDIS e e e Safety Parameter Display System
SRO .ttt s Senior Reactor Operator
TEDE ..ottt Total Effective Dose Equivalent
TOAF .ttt et Top of Active Fuel
TS ettt ettt ettt e beesnbeenae s Technical Support Center
WOG ..t Westinghouse Owners Group

10 NUMARC was a predecessor organization of the Nuclear Energy Institute (NEI).
B-2



NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

APPENDIX B - DEFINITIONS

The following definitions are taken from Title 10, Code of Federal Regulations, and related
regulatory guidance documents.

Alert: Events are in progress or have occurred which involve an actual or potential
substantial degradation of the level of safety of the plant or a security event that involves
probable life threatening risk to site personnel or damage to site equipment because of
HOSTILE ACTION. Any releases are expected to be limited to small fractions of the EPA
PAG exposure levels.

General Emergency: Events are in progress or have occurred which involve actual or
imminent substantial core degradation or melting with potential for loss of containment
integrity or HOSTILE ACTION that results in an actual loss of physical control of the
facility. Releases can be reasonably expected to exceed EPA PAG exposure levels offsite
for more than the immediate site area.

Notification of Unusual Event (NOUE)'!: Events are in progress or have occurred which
indicate a potential degradation of the level of safety of the plant or indicate a security
threat to facility protection has been initiated. No releases of radioactive material requiring
offsite response or monitoring are expected unless further degradation of safety systems
occurs.

Site Area Emergency: Events are in progress or have occurred which involve actual or
likely major failures of plant functions needed for protection of the public or HOSTILE
ACTION that results in intentional damage or malicious acts; 1) toward site personnel or
equipment that could lead to the likely failure of or; 2) that prevent effective access to,
equipment needed for the protection of the public. Any releases are not expected to result
in exposure levels which exceed EPA PAG exposure levels beyond the site boundary.

The following are key terms necessary for overall understanding the NEI 99-01 emergency
classification scheme.

Emergency Action Level (EAL): A pre-determined, site-specific, observable threshold for
an Initiating Condition that, when met or exceeded, places the plant in a given emergency
classification level.

Emergency Classification Level (ECL): One of a set of names or titles established by the
US Nuclear Regulatory Commission (NRC) for grouping off-normal events or conditions
according to (1) potential or actual effects or consequences, and (2) resulting onsite and
offsite response actions. The emergency classification levels, in ascending order of
severity, are:

Notification of Unusual Event (NOUE)
Alert
Site Area Emergency (SAE)

|
|
|
B General Emergency (GE)

! This term is sometimes shortened to Unusual Event (UE) or other similar site-specific terminology.
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Fission Product Barrier Threshold: A pre-determined, site-specific, observable threshold
indicating the loss or potential loss of a fission product barrier.

Initiating Condition (IC): An event or condition that aligns with the definition of one of the
four emergency classification levels by virtue of the potential or actual effects or
consequences.

Selected terms used in Initiating Condition and Emergency Action Level statements are set in all
capital letters (e.g., ALL CAPS). These words are defined terms that have specific meanings as
used in this document. The definitions of these terms are provided below.

CONFINEMENT BOUNDARY: (Insert a site-specific definition for this term.)
Developer Note — The barrier(s) between spent fuel and the environment once the spent
fuel is processed for dry storage.

CONTAINMENT CLOSURE: (Insert a site-specific definition for this term.) Developer
Note — The procedurally defined conditions or actions taken to secure containment
(primary or secondary for BWR) and its associated structures, systems, and components as
a functional barrier to fission product release under shutdown conditions.

EXPLOSION: A rapid, violent and catastrophic failure of a piece of equipment due to
combustion, chemical reaction or overpressurization. A release of steam (from high energy
lines or components) or an electrical component failure (caused by short circuits,
grounding, arcing, etc.) should not automatically be considered an explosion. Such events
may require a post-event inspection to determine if the attributes of an explosion are
present.

FAULTED: The term applied to a steam generator that has a steam leak on the secondary
side of sufficient size to cause an uncontrolled drop in steam generator pressure or the
steam generator to become completely depressurized. Developer Note — This term is
applicable to PWRs only.

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical equipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are observed.

HOSTAGE: A person(s) held as leverage against the station to ensure that demands will be
met by the station.

HOSTILE ACTION: An act toward a NPP or its personnel that includes the use of violent
force to destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve an
end. This includes attack by air, land, or water using guns, explosives, PROJECTILEs,
vehicles, or other devices used to deliver destructive force. Other acts that satisty the
overall intent may be included. HOSTILE ACTION should not be construed to include acts
of civil disobedience or felonious acts that are not part of a concerted attack on the NPP.
Non-terrorism-based EALs should be used to address such activities (i.e., this may include
violent acts between individuals in the owner controlled area).

HOSTILE FORCE: One or more individuals who are engaged in a determined assault,
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overtly or by stealth and deception, equipped with suitable weapons capable of killing,
maiming, or causing destruction.

IMMINENT: The trajectory of events is such that a condition will occur or an EAL be met
within a relatively short period of time and the implementation of effective mitigation
actions is not expected.

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is
designed and constructed for the interim storage of spent nuclear fuel and other radioactive
materials associated with spent fuel storage.

OWNER CONTROLLED AREA: (Insert a site-specific definition for this term.)
Developer Note — This term is typically taken to mean the site property owned by, or
otherwise under the control of, the licensee. In some cases, it may be appropriate for a
licensee to define a smaller area with a perimeter closer to the plant Protected Area
perimeter (e.g., a site with a large OCA where some portions of the boundary may be a
significant distance from the Protected Area). In these cases, developers should consider
using the boundary defined by the Restricted or Secured Owner Controlled Area
(ROCA/SOCA). The area and boundary selected for scheme use must be consistent with
the description of the same area and boundary contained in the Security Plan.

PROJECTILE: A fired, projected object, such as a bullet or pellet having no capacity for
self-propulsion, directed toward a nuclear power plant that could cause concern for the
plant’s continued operability, reliability, or personnel safety. Developer Note — This
definition is from NUREG 2203, Glossary of Security Terms for Nuclear Power Reactors.

PROTECTED AREA: (Insert a site-specific definition for this term.) Developer Note —
This term is typically taken to mean the area under continuous access monitoring and
control, and armed protection as described in the site Security Plan.

REFUELING PATHWAY: (Insert a site-specific definition for this term.) Developer Note
— This description should include all the cavities, tubes, canals and pools through which
irradiated fuel may be moved, but not including the reactor vessel.

RUPTURE(D): The condition of a steam generator in which primary-to-secondary leakage
is of sufficient magnitude to require a safety injection. Developer Note — This term is
applicable to PWRs only.

SAFETY SYSTEM: A system required for safe plant operation, cooling down the plant
and/or placing it in the cold shutdown condition, including the ECCS. These are typically
systems classified as safety-related. Developer Note — This term may be modified to
include the attributes of “safety-related” in accordance with 10 CFR 50.2 or other site-
specific terminology, if desired.

SECURITY CONDITION: Any Security Event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site

personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION.
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UNISOLABLE: An open or breached system line that cannot be isolated, remotely or
locally. An RCS line opened to implement an AOP or EOP safety function restoration
strategy, and that cannot be isolated without impacting the strategy, is considered
UNISOLABLE. Developer Note - The RCS will not be an effective fission product
barrier during conditions where an AOP or EOP requires the opening one or more RCS
valves to establish and maintain a safety function. For example, if a PWR experiences a
protracted loss of feedwater to the steam generators and an EOP directs operators to open a
pressurizer relief valve to implement a core cooling strategy (a “feed and bleed”
cooldown), then there will exist a reactor coolant flow path from the RCS to the
containment. Operators cannot isolate this path without compromising the effectiveness of
the strategy; therefore, the flow through the pressure relief line is UNISOLABLE. In this
case, the ability of the RCS to serve as an effective barrier to a release of fission products
has been eliminated and thus this condition constitutes a loss of the RCS barrier.
Developers may add clarifying wording reflecting this position where appropriate (e.g.,
bases or notes).

UNPLANNED: A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter
change or event may be known or unknown.

VISIBLE DAMAGE: Damage that is readily observable without measurements, testing, or
analysis and of sufficient visual impact to cause concern about the functionality or
reliability of the affected structure, system or component.

The licensee of a BWR facility may add the definitions of “cannot be maintained above/below”
and “cannot be restored above/below,” from EPG/SAG, Revision 4, to their emergency
classification scheme, if those definitions appear in the site-specific EOPs and/or controlling
development procedures. The defined terms may then be used in ICs, EALSs and fission product
barrier thresholds where appropriate. The goal of this provision is to promote alignment between
EOP and emergency classification assessments; however, care should be taken to ensure that the
use of these definitions do not lead to unintended consequences (e.g. a user interpretation that
delays an emergency declaration or protective action recommendation).
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Excerpt from Change Summary Showing Proposed IC & EAL Deletions

i%vtiﬁ Rev. 6 Wording ;fliiviil’;ﬁ Rev. 7 Wording Change Summary/Basis
IC AA1 (3) Analysis of a liquid N/A None — deleted. EAL #3 is unnecessary as it is bounded by other EALs.
EAL #3 effluent sample Given the effluent dilution and dispersion that could
indicates a reasonably be expected to occur between the source of the
concentration or release liquid (e.g., a tank) and the site boundary, it is highly
rate that would result in unlikely that the specified doses could be reached. To do
doses greater than 10 so would require a source term that is greater than that
mrem TEDE or 50 typically available during normal operations (e.g., need
mrem thyroid CDE at or some level of fuel defects or cladding failure). If a higher
beyond (site-specific source term were present, then another EAL would already
dose receptor point) for be met (e.g., IC SU3, “Reactor coolant activity greater than
one hour of exposure. Technical Specification allowable limits” or a lost fission
product barrier). In addition, an event covered by the EAL
would generally be reported to the NRC as required by 10
CFR 50.72(b)(2)(xi1). Finally, this type of event would not
impact the ability of the site to implement the Emergency
Plan or Security Plan, or require ERO mobilization or
offsite support to address. It is also noted that State and
local public safety and environmental officials, upon being
notified of a spill, would take actions to minimize the risk
to the public (e.g., secure a water source or restrict access)
in accordance with all hazards response plans.
IC CU1 UNPLANNED loss of N/A None — deleted. This IC and associated EALs are unnecessary as the
EAL #1 (reactor vessel/RCS [PWR] covered events present a very low safety risk to the public —
EAL #2 or RPV [BWR]) inventory the plant is in a cold condition (RCS < 200°F) with

for 15 minutes or longer.

(1) UNPLANNED loss of
reactor coolant results
in (reactor vessel/RCS

significant water volumes in the RCS/RPV or available for
addition. Further, activation of the site emergency plan and
ERO mobilization would not be necessary to effectively
respond to the event. During Cold Shutdown and
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:iedViEZIIS# Rev. 6 Wording ;ZV.EZ&ILC# Rev. 7 Wording Change Summary/Basis
[PWR] or RPV [BWR]) Refueling modes, stations typically have a large contingent
level less than a of operations and technical staff onsite 24/7 to work the
required lower limit for outage; the ready availability of this staff ensures a prompt
15 minutes or longer. response. If the event resulted in a significant level drop or

(2) a. (Reactor protracted loss of level indication, then it would be

vessel/RCS [PWR] or classified as an Alert under IC CA1, “Loss of (reactor
RPV [BWR]) level vessel/RCS [PWR] or RPV [BWR]) inventory.”
cannot be monitored. Depending on event circumstances, it may also be reported
AND to the NRC in accordance with 10 CFR 50.72.
b. UNPLANNED
increase in (site-specific
sump and/or tank)
levels.

IC CU2 Loss of all but one AC N/A None — deleted. This IC and associated EALSs are unnecessary as the

EAL #1 power source to emergency covered event presents a very low safety risk to the public

buses for 15 minutes or
longer.

(1)a. AC power
capability to (site-
specific emergency
buses) is reduced to a
single power source for
15 minutes or longer.

AND

b. Any additional
single power source
failure will result in loss
of all AC power to
SAFETY SYSTEMS.

since the plant is in a cold condition (RCS < 200°F). The
event would be addressed by the requirements in plant
Technical Specifications (e.g., immediately restore another
required power source to OPERABLE status). Further,
activation of the site emergency plan and ERO mobilization
would not be necessary to effectively respond to the event.
During Cold Shutdown and Refueling modes, stations
typically have a large contingent of operations and
technical staff onsite 24/7 to work the outage; the ready
availability of this staff ensures a prompt response. If the
event resulted in a total loss of AC power, then it would be
classified as an Alert under IC CA2, “Loss of all offsite and
all onsite AC power to emergency buses for 15 minutes or
longer.” Depending on event circumstances, it may also be
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Excerpt from Change Summary Showing Proposed IC & EAL Deletions

:fledviiillf;:# Rev. 6 Wording ifiV.EZ&ILC# Rev. 7 Wording Change Summary/Basis
reported to the NRC in accordance with 10 CFR 50.72.
IC CU3 (1) UNPLANNED increase | N/A None — deleted. This IC and associated EALs are unnecessary as the
EAL #1 in RCS temperature to covered events present a very low safety risk to the public —
greater than (site- although the cold shutdown temperature limit would be
specific Technical exceeded, bulk boiling of the RCS is not imminent.
Specification cold Activation of the site emergency plan and ERO
shutdown temperature mobilization would not be necessary to effectively respond
limit). to the event. During Cold Shutdown and Refueling modes,
stations typically have a large contingent of operations and
technical staff onsite 24/7 to work the outage; the ready
availability of this staff ensures a prompt response. If the
event persisted for greater than a time period specified in
Table CA3-1, then it would be classified as an Alert under
IC CA3, “Inability to maintain the plant in cold shutdown.”
Depending on event circumstances, it may also be reported
to the NRC in accordance with 10 CFR 50.72.
IC CA3 (2) UNPLANNED RCS N/A None — deleted. The assessment of EAL #2 is problematic during the
EAL #2 pressure increase specified modes because there may be periods where 1) the

greater than (site-
specific pressure
reading). (This EAL
does not apply during
water-solid plant
conditions. [PWR])

instrumentation needed to measure RCS pressure is not
available and 2) the RCS is not intact. In addition, many
plants are challenged to read small changes in RCS
pressure during shutdown conditions with available
instrumentation. RCS temperature indications are highly
reliable and sufficient to identify and assess an RCS
temperature increase. Should an issue occur with
temperature indications during the Cold Shutdown and
Refueling mode, it would be resolved quickly since stations
typically have a large contingent of operations and
technical staff onsite 24/7 to work the outage.
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FPB Table | 5. Other Indicators row. N/A None — deleted. Experience has indicated that this row is seldom used. Ifa
9-F-2 site has an indicator that is readily available to assess the
status of a fission product barrier, then it is included in one
of the thresholds in rows 1 through 4.
FPB Table | Fuel Clad Barrier Potential | N/A None — deleted. A reassessment of this threshold concluded that it should be
9-F-3 Loss 2 removed because the condition does not present an
B. Inadequate RCS heat immediate threat to the Fuel Clad Barrier. During this
removal capability via condition, operators (following EOPs) will initiate a “feed
steam generators as and bleed” cooldown of the RCS. Absent an additional
indicated by (site- failure, this method of cooldown is sufficient to prevent a
specific indications). challenge to the Fuel Clad Barrier. Should an additional
failure occur and lead to an actual Fuel Clad Barrier
challenge, then another Potential Loss or Loss threshold
would be met, ensuring an appropriate escalation of the
emergency classification level.
FPB Table | 5. Other Indicators row. N/A None — deleted. Experience has indicated that this row is seldom used. If a
9-F-3 site has an indicator that is readily available to assess the
status of a fission product barrier, then it is included in one
of the thresholds in rows 1 through 4.
IC HU3 (1) A tornado strike within | N/A None — deleted. The identified EALSs are unnecessary as the covered events
EAL #1 the PROTECTED present a very low safety risk to the public. Sites have
EAL #3 AREA. sufﬁcient. procedures and capgbilities to respond to these
EAL #4 (3) Movement of personnel events without the need to activate an emergency plan (e.g.,
within the use of protocols and resources for responding to severe
EAL #5 weather or industrial accidents). In particular, a site would

PROTECTED AREA is
impeded due to an
offsite event involving
hazardous materials
(e.g., an offsite

be able to perform a post-event damage assessment, and
identify and implement the necessary corrective/
compensatory measures without mobilizing the ERO.
Depending on the circumstances of the event, some plant
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:iedViEZIIS# Rev. 6 Wording ;ZV.EZ&ILC# Rev. 7 Wording Change Summary/Basis
chemical spill or toxic response actions may also be required by Technical
gas release). Specifications. Should the event have a more than minor
(4) A hazardous event that impact, it would result in a report to the NRC in accordance
results in on-site with 10 CFR 50.72 or an emergency declaration under
conditions sufficient to another IC.
prohibit the plant staff
from accessing the site
via personal vehicles.
(5) (Site-specific list of
natural or technological
hazard events)
IC HU4 FIRE potentially degrading | N/A None — deleted. This IC and associated EALSs are unnecessary as the
EAL #1 the level of safety of the covered events present a very low safety risk to the public.
EAL #2 plant. Sites have sufficient procedures and capabilities to respond
(1)a. AFIRE is NOT to these events without the need to activate an emergency
EAL #3 extinguished within plan (e.g., use of protocols and equipment described in the
EAL #4 15-minutes of ANY of

the following FIRE
detection indications:
e Report from the
field (i.e., visual
observation)

e Receipt of multiple
(more than 1) fire
alarms or indications

e Field verification
of a single fire alarm

AND
b. The FIRE is located

site Fire Protection Program). In particular, a site would be
able to perform firefighting and a post-event damage
assessment, and identify and implement the necessary
corrective/compensatory measures without mobilizing the
ERO. Depending on the circumstances of the event, some
plant response actions may also be required by Technical
Specifications. Should the event have a more than minor
impact, it would result in a report to the NRC in accordance
with 10 CFR 50.72 or an emergency declaration under
another IC. A fire that resulted in VISIBLE DAMAGE to
an ISFSI could be classified under IC [U1. Finally, an
emergency declaration is not necessary to mobilize offsite
firefighting support; licensees maintain support agreements
with local fire departments as described in the site
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Rev. 6 Wording

Rev. 7 IC
and EAL#

Rev. 7 Wording

Change Summary/Basis

(2) a.

within ANY of the
following plant rooms
or areas:

(site-specific list of
plant rooms or areas)
Receipt of a single fire
alarm (i.e., no other

indications of a
FIRE).

AND

. The FIRE is located

within ANY of the
following plant rooms
or areas:

(site-specific list of
plant rooms or areas)

AND

The existence of a
FIRE is not verified
within 30-minutes of
alarm receipt.

(3) A FIRE within the plant
or ISFSI [for plants with
an ISFSI outside the
plant Protected Areal
PROTECTED AREA not
extinguished within 60-
minutes of the initial
report, alarm or
indication.

emergency plans and/or fire protection plans.
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(4) A FIRE within the plant
or ISFSI [for plants with
an ISFSI outside the
plant Protected Area]
PROTECTED AREA
that requires firefighting
support by an offsite fire
response agency to
extinguish.
IC SU2 UNPLANNED loss of N/A None — deleted. This IC and associated EAL are unnecessary as the covered
EAL #1 Control Room indications condition presents a very low safety risk to the public.
for 15 minutes or longer. Sites have sufficient procedures and capabilities to respond
(1) a. An UNPLANNED to this condition without the need to activate an emergency
event results in the plan (e.g., use of protocols and resources for responding to
inability to monitor a loss of operationally significant indications). In
one or more of the particular, a site would be able to assess the equipment
following parameters failure(s), and identify and implement any necessary
from within the corrective/compensatory measures without mobilizing the
Control Room for 15 ERO. Some plant response actions may also be required by
minutes or longer. Technical Specifications. This condition would lead to a
[Table with BWR report to the NRC in accordance with 10.CF1'{ 50.72 and,
and PWR dependmg on concurrent events or resulting impacts, may
indications.] necessitate an emergency declaration under another IC.
Should this condition occur in conjunction with a reactor
trip or ECCS (SI) actuation, then an Alert would be
declared in accordance with IC SA2.
IC SU4 (3) Leakage from the RCS | N/A None — deleted. This EAL is unnecessary as the covered condition presents
EAL #3 to a location outside a very low safety risk to the public. Sites have sufficient
containment greater procedures and capabilities to respond to an RCS leak
than 25 gpm for 15 without the need to activate an emergency plan. Depending
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Rev. 6 IC
and EAL#

Rev. 6 Wording

Rev. 7 IC
and EAL#

Rev. 7 Wording

Change Summary/Basis

minutes or longer.

on event-specific conditions, some plant response actions
may be required by Technical Specifications and the site
may make a report to the NRC in accordance with 10 CFR
50.72. Further, the assessment of this EAL is problematic
for many sites as they are challenged to identify a 25 gpm
leak rate with available instrumentation. Finally, this
condition would not impact the ability of the site to
implement the Emergency Plan or Security Plan, or require
ERO mobilization or offsite support to address.

IC SUS5
EAL #1
EAL #2

Initiating Condition:
Automatic or manual (trip
[PWR] / scram [BWR])
fails to shutdown the
reactor.

(1) a. An automatic (trip
[PWR] / scram
[BWR]) did not
shutdown the reactor.

AND

b. A subsequent manual
action taken at the
reactor control
consoles is successful
in shutting down the
reactor.

(2) a. A manual trip
([PWR] / scram
[BWR]) did not
shutdown the reactor.

N/A

None — deleted.

This IC and associated EALs are unnecessary as the
covered condition presents a very low safety risk to the
public. Sites have sufficient procedures and capabilities to
respond to an unsuccessful reactor trip/scram without the
need to activate an emergency plan. For this IC, although
there was an issue with the RPS, the plant was promptly
shutdown following the initial trip/scram failure and no
fission product barrier was challenged. The RPS issue
would be addressed by the station’s corrective action
program. In addition, some plant response actions would
be required by Technical Specifications and the site would
make a report to the NRC in accordance with 10 CFR
50.72. Finally, this condition would not impact the ability
of the site to implement the Emergency Plan or Security
Plan, or require ERO mobilization or offsite support to
address.
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Change Summary/Basis

AND

b. EITHER of the
following:

1. A subsequent manual
action taken at the
reactor control
consoles is successful
in shutting down the
reactor.

OR

2. A subsequent
automatic (trip
[PWR] / scram
[BWRY]) is successful
in shutting down the
reactor.

IC SA2
EAL #1

ANY of the following
transient events in progress.

e Automatic or manual
runback greater than
25% thermal reactor
power

e Electrical load rejection
greater than 25% full
electrical load

e Reactor scram [BWR]/
trip [PWR]

e ECCS (SI) actuation

IC SA2
EAL #1

ANY of the following
transient events in progress.

e Reactor scram [BWR]/
trip [PWR]

e ECCS (SI) actuation

Deleted three of the listed transient events because their
occurrence is not risk-significant enough to warrant an
Alert declaration. These events would become sufficiently
risk-significant if they lead to a reactor scram [BWR] / trip
[PWR] or an ECCS (SI) actuation — these are the two
transient events that have been retained. In addition, the
three deleted events can challenge a Control Room staff’s
ability to determine the start time of the event. In many
cases, a detailed review of computer logs or analog
recorders would be required; these reviews could likely not
be completed in time to support a required emergency
declaration and notification.
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e Thermal power

oscillations greater than
10% [BWR]

IC SAS Automatic or manual (trip | N/A None — deleted. This IC and associated EALs are unnecessary as the
[PWR] / scram [BWR]) covered event does not present a level of risk to the public
fails to shutdown the commensurate with an Alert declaration. Sites have
reactor, and subsequent procedures and capabilities to respond to an unsuccessful
manual actions taken at the reactor trip/scram without the need to activate an
reactor control consoles are emergency plan. This includes the use of alternative
not successful in shutting measures to shut down the plant before a fission product
down the reactor. barrier is challenged (e.g., local opening of reactor trip
(1)a. An automatic or breakers). In addition, some plant response actions would

manual (trip [PWR] be required by Technical Specifications and the site would
/ scram [BWR]) did make a report to the NRC in accordance with 10 CFR
not shutdown the 50.72. Further, this condition does not require ERO
reactor. mobilization or offsite support to address. Should the event
AND lead to a challenge of either the Fuel Clad Barrier or RCS
) Barrier, then an Alert classification would be made in
b. Manual actions accordance with the thresholds in the Fission Product
taken at the reactor Barrier Tables. Absent such a challenge, an Alert
control consolgs are declaration is not warranted.
not successful in
shutting down the
reactor.
IC SS5 Inability to shutdown the N/A None — deleted. This IC and associated EALs are unnecessary as the

reactor causing a challenge
to (core cooling [PWR]/
RPV water level [BWR]) or
RCS heat removal.

(1) a.

An automatic or

classification of this condition is adequately addressed by
the thresholds in the Fission Product Barrier (FPB) Tables.
The two bulleted conditions in EAL statement (1).c entail a
Potential Loss or Loss of both the Fuel Clad Barrier and the
RCS Barrier; either condition would lead to a Site Area

Proposed CS-10




NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

Excerpt from Change Summary Showing Proposed IC & EAL Deletions

Rev. 6 IC
and EAL#
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manual (trip [PWR]
/ scram [BWR]) did
not shutdown the
reactor.

AND

. All manual actions

to shutdown the
reactor have been
unsuccessful.

AND

EITHER of the
following conditions
exist:

* (Site-specific
indication of an
inability to
adequately remove
heat from the core)
* (Site-specific
indication of an
inability to
adequately remove
heat from the RCS)

Emergency declaration under a FPB Table, regardless of
the ATWS. Removing IC SS5 simplifies the emergency
classification process.
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NOTICE

Neither NEI, nor any of its employees, members, supporting organizations, contractors, or
consultants make any warranty, expressed or implied, or assume any legal responsibility for the
accuracy or completeness of, or assume any liability for damages resulting from any use of, any

information apparatus, methods, or process disclosed in this report or that such may not
infringe privately owned rights.

Nuclear Energy Institute, 1776 I Street N. W., Suite 400, Washington D.C. (202.739.8000)
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EXECUTIVE SUMMARY

Federal regulations require that-a nuclear power plant eperatetlicensee to develop a scheme for |
the classification of emergency events and conditions. This scheme is a fundamental component
of an emergency plan in that it provides the defined thresholds that will allow site personnel to
rapidly implement a range of pre-planned emergency response measures. An emergency
classification scheme also facilitates timely decision-making by an Offsite Response
Organization (ORO}-concerningthe for implementation of precautionary or protective actions |
for the public.

The purpose of Nuclear Energy Institute (NEI) 99-01 is to provide guidance to nuclear power
plant opc—r&tershccnsecs for the development of a 51te spec1ﬁc ernergency class1ﬁcat10n scheme
The methodology e 2 o
HShas been endorsed by the U.S. Nuclear Regulatory Comm1ss1on (NRC) reqmrements%ﬂd

A eth RC-as an acceptable
appreaeh—temethod for meet1ng the requ1rements of T1tle lO of the Code of Federal Regulations
(10 CFR-§) 50.47(b)(4);) and related sections of 10 CFR §-50, Appendix E, and the associated
planning standard evaluation elements efin NUREG-0654/ FEMA-REP-+Rev—1, Criteria for
Preparation and Evaluation of Radiological Emergency Response Plans and Preparedness in
Support of Nuclear Power Plants; Nevember1980. Individuals responsible for developing an
emergency classification scheme are strongly encouraged to review all applicable NRC

requirements and guidance prior to beginning their work.

NEI 99-01 contains a set of generic Initiating Conditions (ICs), Emergency Action Levels
(EALs) and fission product barrier status thresholds. It also includes supporting technical basis
information, developer notes and recommended classification instructions for users.
YsersScheme developers should implement ICs, EALs and thresholds that-are-as close as
pessiblepracticable to the generic material presented in this document with allowance for
changes necessary to address site-specific considerations such as plant design, location,
terminology, etc.

Properly implemented, the guidance in NEI 99-01 will yield a site-specific emergency
classification scheme with clearly defined and readily observable EALs and thresholds. Other
benefits include the development of a sound basis document, the adoption of industry-standard
instructions for emergency classification (e.g., transient events, classification of multiple events,
upgrading, downgrading, etc.), and incorporation of features to improve human performance.
An emergency classification using this scheme will be appropriate to the risk posed to plant
workers and the public, and should be the same as that made by another NEI 99-01 user plant in
response to a similar event.




NEI 99-01 (Revision 67-DRAFT C)
November 20412
Month 20XX

Finally, unique State and local requirements associated with an emergency classification scheme
are not reflected in this guidance. Incorporation of these requirements may be performed on a

case-by-case basis in conjunction with the appropriate ORO agency. Any such changes will
require a review under the applicable sections of 10 CFR 50.

[THIS PAGE IS LEFT BLANK INTENTIONALLY]
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DEVELOMENTDEVELOPMENT OF EMERGENCY ACTION LEVELS‘

FOR NON-PASSIVE REACTORS

1 REGULATORY BACKGROUND

1.1

OPERATING REACTORS

Title 10, Code of Federal Regulations (CFR), Energy, contains the U.S. Nuclear
Regulatory Commission (NRC) regulations that-apphyapplicable to nuclear power reactot
facilities. Several of these regulations govern varieus-aspeetsthe development, approval
and use of an emergency classification scheme. A review of the relevantsections listed
below will aid the reader in understanding the key terminology prevideddeveloped in
Section 3.0 of this document.

10 CFR §-50.47(a)(1)(1)

10 CFR §-50.47(b)(4)

10 CFR §-50.54(q)

10 CFR §-50.72¢)

10 CFR §-50, Appendix E, IV.B, Assessment Actions

10 CFR-§ 50, Appendix E, IV.C, Activation of Emergency Organization

The above regulations are supplemented by various regulatory guidance documents-

e deemmreni e brasiep el e s o L D0 DL (hese incluide:

B NSIR/DPR-ISG-01, Interim Staff Guidance, Emergency Planning for Nuclear Power
Plants

B NUREG-0654/FEMA-REP-1, Criteria for Preparation and Evaluation of
Radiological Emergency Response Plans and Preparedness in Support of Nuclear
Power Plants-October 1980 Referto-AppendintEmergena—letion-Level

B NUREG-1022, Event Reporting Guidelines: 10 CFR §-50.72 and §-50.73

B Regulatory Guide 1.101, Emergency Response Planning and Preparedness for
Nuclear Power Reactors

B Regulatory Guide 1.219, Guidance on Making Changes to Emergency Plans for
Nuclear Power Reactors

The above list is not all-inclusive, and it is strengly-recommended that scheme developers
consult with licensing/regulatory eemplianceaffairs personnel to identify and understand
alt applicable requirements and guidance. Questions may also be directed to the NEI

Emergency Preparedness staff,

/[ Formatted: Font color: Black
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1.2

IMMEDIATE NOTIFICATION REQUIREMENTS PER 10 CFR 50.72

1.3

There are a range of “non-emergency events” reported to the NRC in accordance with the
requirements of 10 CFR 50.72, Immediate notification requirements for operating
nuclear power reactors. Guidance concerning these reporting requirements, and example
events, are provided in NUREG-1022. Certain events may require both an emergency
declaration in accordance with the requirements of 10 CFR 50.47 and Appendix E, and
an event notification under the provisions of 10 CFR 50.72. In some cases, a licensee
may choose to retract the notification of a declared emergency per the guidance in
NUREG-1022; however, the events associated with emergency declaration remain
inspectable. Additional guidance may be found in Reactor Oversight Process Frequently
Asked Question 21-02, Counting DEP Opportunities from an Emergency Following
Retraction of the NRC Emergency Notification.

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI)

SeleetedThe guidance in NEI 99-01 is applicable to licensees electing to use their 10 CFR
50 emergency plan to fulfill the requirements of 10 CFR 72.32 for a stand-alone ISFSI.
The emergency classification levels applicable to an ISFSI are consistent with the

i those described in 10 CFR §-50, Appendix E, and the-guidaneein
NUREG 0654/FEMA-REP-1. The initiating conditions germane to a 10 CFR-§ 72.32
emergency plan (as described in NUREG-1567) are subsumed within the classification
scheme for a 10 CFR §-50.47 emergency plan.

The generic ICs and EALSs for an ISFSI are presented in Section 8, ISFSI ICs/EALs. IC
E-HU1IUI covers the spectrum of credible natural and man-made events included within
the scope of an ISFSI design. This IC is not applicable to installations or facilities that
may process and/or repackage spent fuel (e.g., a Monitored Retrievable Storage Facility
or an ISFSI at a spent fuel processing facility). In addition, appropriate aspects of IC
HU1 and IC HA1 should also be included in a scheme to address a HOSTILE ACTION
directed against an ISFSI.
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TFheAn analysis of potential onsite and offsite consequences of accidental releases |
associated with the operation of an ISFSI is contained in NUREG-1140, 4 Regulatory
Analysis on Emergency Preparedness for Fuel Cycle and Other Radioactive Material
Licensees. NUREG-1140 concluded that the postulated worst-case accident involving an
ISFSI has insignificant consequences to public health and safety. This evaluation shows
that the maximum offsite dose to a member of the public due to an accidental release of
radioactive materials would not exceed 1 rem Effective Dose Equivalent.

Regarding the above information, the expectations for an offsite response to an Alert
classified under a 10 CFR §-72.32 emergency plan are generally consistent with those for
a Notification of Unusual Event in a 10 CFR §-50.47 emergency plan (e.g., to provide
assistance if requested). Also, the licensee’s Emergency Response Organization (ERO)
required for 10 CFR §-72.32 emergency plan is different than that prescribed for a 10
CFR-§ 50.47 emergency plan (e.g., no emergency technical support function).

FEANCHONS O CORE-COOHNGANB-CONEARAHN I FEGREFP DS PEN T FreL Pool,
MONITORING INSTRUMENTATION

On March 11, 2011, the Great East Japan Earthquake, rated a magnitude 9.0 on the
Richter Scale, occurred off the coast of Honshu Island, resulting in the automatic
shutdown of 11 nuclear power plants at four sites along the northeast coast of Japan
including three of six reactors at the Fukushima Dai-ichi site (the three remaining plants
were shutdown for maintenance). The earthquake caused a large tsunami that is estimated
to have exceeded 14 meters (46 feet) in height at the Fukushima Dai-ichi site. The
earthquake and tsunami disabled most of the offsite and onsite electrical power systems
causing an extended loss of AC power that ultimately led to core damage in three
reactors. While the loss of power also impaired the spent fuel pool cooling function,
sufficient water inventory was maintained in the pools to preclude fuel damage-frem-the

loss-otcooking,

Following a review of the Fukushima BaiiehiDai-ichi accident, the NRC concluded that |
several measures were necessary to ensure adequate protection of public health and safety
under the provisions of the backfit rule, 10 CFR 50.109(a)(4)(ii). Among them was to
provide each spent fuel pool with reliable level instrumentation to significantly enhance
the ability of key decision-makers to allocate resources effectively following a beyond
design basis event. Fe-this-end;This conclusion led the NRC issuedto issue Order EA-12-|
051, Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel Pool
Instrumentation, on March 12, 2012, to all US nuclear plants with an operating license,
construction permit, or combined construction and operating license.

NRC Order EA-12-051 states, in part, “All licensees ... shall have a reliable indication of
the water level in associated spent fuel storage pools capable of supporting identification

3
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of the following pool water level conditions by trained personnel: (1) level that is
adequate to support operation of the normal fuel pool cooling system, (2) level that is
adequate to provide substantial radiation shielding for a person standing on the spent fuel
pool operating deck, and (3) level where fuel remains covered and actions to implement
make-up water addition should no longer be deferred.” To this end, all licensees must
provide:

B A primary and back-up level instrument that will monitor water level from the normal
level to the top of the used fuel rack in the pool,

B A display in an area accessible following a severe event; and

B Independent electrical power to each instrument channel and provide an alternate
remote power connection capability.

NEH2-02 1udustry-Guidaneefor-ComphiancewithThe requirements in NRC Order EA- /{ Formatted: Font: Not Italic

12-051—"Fo-Modifi-Licenses-with-Regard were eventually codified in 10 CFR 50.155,

Mmgazwn of beyond a’eslgn baszs events refer; to Reﬁ&blelo CFR 50 155(e) SpentFue-l /[Formatted Font: Not Italic
ahee S8 s Formatted: Font: Not Italic

fuel pool monitoring. NEI 99-01-Revision-6-ineludes contains three EALS that reflect

the availability of the enhanced spent fuel pool level instrumentation associated with
NRC-Order EA—12-05+the requirements of 10 CFR 50.155. These EALs-are-ineluded
within-existing He-AA2-and-new 1Cs-AS2-and- AG2—Asseciated-EAL, along with
associated notes, bases and developer notes, are alse-providedpresented in ICs AA2, AS2
and AG2.

1.5 DECOMMISSIONING FACILITY

A power reactor licensee that has submitted certifications of the permanent cessation of ~<+—{ Formatted: List Paragraph, Indent: Left: 0"

operations and permanent removal of all fuel from the reactor vessel, in accordance with
10 CFR 50.82(a)(1) or 10 CFR 52.110(a), may continue using the ICs and EALs in
Recognition Categories A, C, I and H applicable to All Modes or the Defueled Mode.
Such use may continue through the Post-Shutdown phase of decommissioning (i.e., prior
to entering the Permanently Defueled phase). During this period, a licensee may use an
operator aid (e.g., a wallboard) to identify those ICs and EALSs that are precluded from

occurrmg once the reactor is permanently shutdown. , /{ Formatted: Font color: Auto
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+51.6 APPLICABILITY TO ADVANCED AND SMALL MODULAR REACTOR DESIGNS

The guidance in this document primarily addresses eemmereial-nuelear pewer reactors-it

the United-States-operating-or permanently-defueled-as-of 2012 (so--called +*Generatiof
I and 2" generationll plant designs); — large light water reactors with non-passive safety

features; however, it may be adapted to advanced non-passive designs-, often referred toj
as 3"-generationplantGeneration 111 designs), as well. Developers of an emergency
classification scheme for an advanced non-passive reactor plant may need to propose
deviations from the generic guidance to account for the differences in design parameters
and-eriteriafeatures, and operating characteristics and capabilities;between 2" and 3%

e

The guidance in NEI 99-01 is not applicable to advanced passive light water reactor
designs. FhereAn emergency classification scheme for this type of facility should be

developed in accordance with NEI 07-01, Methodology for Development of Emergency
Action Levels, Advanced Passive Light Water Reactors.

Finally, there are significant design and operating differences between large eemmereial

nuelear power plants(ef any-generation)light water reactors and Small Modular Reactors

(SMRs) (e.g., differences in source term)—Ferthis-reason;-this-doeument and accident
progression); therefore, the guidance in NEI 99-01 is not applicable to SMRs-SMR

Gencration

designs.
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2 KEY TERMINOLOGY USED IN NEI 99-01

There are several key terms that appear throughout the NEI 99-01 methodology. These terms are

introduced in this section to support understanding of subsequent material. As an aid to the

reader, the following table is provided as an overview to illustrate the relationship of the terms to

each other.

Emergency Classification Level

Unusual Event ‘

Alert

| SAE

GE

v

v

v

v

‘ Initiating Condition ‘ Initiating Condition ‘ Initiating Condition ‘ Initiating Condition

2

Emergency Action
Level (1)

e Operating Mode
Applicability

e Notes

e Basis

Emergency Action
Level (1)

e Operating Mode
Applicability

e Notes

e Basis

Emergency Action
Level (1)

e Operating Mode
Applicability

¢ Notes

e Basis

Emergency Action
Level (1)

e Operating Mode
Applicability

¢ Notes

e Basis

A

(1) - When making an emergency classification, the Emergency Director must consider all
information having a bearing on the proper assessment of an Initiating Condition-_ (IC). This
includes the Emergency Action Level (EAL) plus the associated Operating Mode
Applicability, Notes and the informing Basis information. In the Recognition Category F
matrices, EALs are referred to as Fission Product Barrier Thresholds; the thresholds serve the
same function as an EAL.

kff‘[ Formatted

/[ Formatted: Font color: Black

2.1 EMERGENCY CLASSIFICATION LEVEL (ECL)

One of a set of names or titles established by the US Nuclear Regulatory Commission
(NRC) for grouping off-normal events or conditions according to (1) potential or actual
effects or consequences, and (2) resulting onsite and offsite response actions. The
emergency classification levels, in ascending order of severity, are:

Alert

2.1.1

Site Area Emergency (SAE)
General Emergency (GE)

Notification of Unusual Event (NOUE)!

Notification of Unusual Event (NOUE)

Events are in progress or have occurred which indicate a potential degradation of the
level of safety of the plant or indicate a security threat to facility protection has been

! This term is sometimes shortened to Unusual Event (UE) or other similar site-specific terminology. The terms
Notification of Unusual Event, NOUE and Unusual Event are used interchangeably throughout this document

6
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initiated. No releases of radioactive material requiring offsite response or monitoring are
expected unless further degradation of safety systems occurs.

Purpose: The purpose of this classification is to assure that the first step in future
response has been carried out, to bring the operations staff to a state of readiness, and to
provide systematic handling of unusual event information and decision-making.

Alert

Events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable
life threatening risk to site personnel or damage to site equipment because of HOSTILE
ACTION. Any releases are expected to be limited to small fractions of the EPA PAG
exposure levels.

Purpose: The purpose of this classification is to assure that emergency personnel are
readily available to respond if the situation becomes more serious or to perform
confirmatory radiation monitoring if required, and provide offsite authorities current
information on plant status and parameters.

Site Area Emergency

Events are in progress or have occurred which involve actual or likely major failures of
plant functions needed for protection of the public or HOSTILE ACTION that results in
intentional damage or malicious acts; 1) toward site personnel or equipment that could
lead to the likely failure of or; 2) that prevent effective access to, equipment needed for
the protection of the public. Any releases are not expected to result in exposure levels
which exceed EPA PAG exposure levels beyond the site boundary.

Purpose: The purpose of the Site Area Emergency declaration is to assure that
emergency response centers are staffed, to assure that monitoring teams are dispatched, to
assure that personnel required for evacuation of near-site areas are at duty stations if the
situation becomes more serious, to provide consultation with offsite authorities, and to
provide updates to the public through government authorities.

General Emergency (GE)

Events are in progress or have occurred which involve actual or BMMINENTFimminent |
substantial core degradation or melting with potential for loss of containment integrity or
HOSTILE ACTION that results in an actual loss of physical control of the facility.
Releases can be reasonably expected to exceed EPA PAG exposure levels offsite for
more than the immediate site area.

Purpose: The purpose of the General Emergency declaration is to initiate predetermined
protective actions for the public, to provide continuous assessment of information from
the licensee and offsite organizational measurements, to initiate additional measures as
indicated by actual or potential releases, to provide consultation with offsite authorities,
and to provide updates for the public through government authorities.

7
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2.2 INITIATING CONDITION (IC)

An event or condition that aligns with the definition of one of the four emergency
classification levels by virtue of the potential or actual effects or consequences.

Discussion: An IC describes an event or condition;-the-severity with potential or actual

effects or consequences ef-which-meetsthat align with the definition of an emergency
classification level. An IC can be expressed as a continuous, measurable parameter (e.g.,
RCS leakage), an event (e.g., an earthquake)), or the status of one or more fission product
barriers (e.g., loss of the RCS barrier).

_Considerations for the assignment of a particular Initiating Condition to an emergency <+ { Formatted: Indent: Left: 0.5"

classification level are discussed in Section 3., /[ Formatted: Font: Bold

2.3 EMERGENCY ACTION LEVEL (EAL)

A pre-determined, site-specific, observable threshold for an Initiating Condition that,
when met or exceeded, places the plant in a given emergency classification level.

Discussion: EAL statements may utilize a variety of criteria including instrument
readings and equipment status indications; observable events; results of calculations and
analyses; entry into particular procedures; and the occurrence of natural phenomena.

24 FISSION PRODUCT BARRIER THRESHOLD

A pre-determined, site-specific, observable threshold indicating the loss or potential loss
of a fission product barrier.

Discussion: Fission product barrier thresholds represent threats to the defense—-in--depth
design concept that precludes the release of radioactive fission products to the
environment. This concept relies on multiple physical barriers, any one of which, if
maintained intact, precludes the release of significant amounts of radioactive fission
products to the environment. The primary fission product barriers are:

B Fuel Clad
B Reactor Coolant System (RCS)
B Containment

Upon determination that one or more fission product barrier thresholds have been
exceeded, the combination of barrier loss and/or potential loss thresholds is compared to
the fission product barrier IC/EAL criteria to determine the appropriate ECL.

8
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In some accident sequences, the€san IC and EAESEAL presented in the Abnormal
Radiation Levels_/ Radiological Effluent (A) Recognition Category will be exceeded at

the same time, or shortly after, theloss-ofone-ormorefissionproduetbarriers—This

-1 a 2] 1)
S-one or more of the Fission Product Barrier

g

(F) ICs and EALs are met. For example, conditions that include a potential loss of the

containment barrier may warrant a General Emergency ECL while a concurrent
radiological assessment, considering only design basis containment leakage, indicates a

Site Area Emergency ECL; in this case, the General Emergency is declared. The A and I

IC sets work together to ensure timely emergency classifications of potential or actual
releases of radioactivity from whatever source, including events involving sources not
encompassed by the fission product barrier matrix (e.g., a spent fuel pool accident).
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3 DESIGN OF THE NEI 99-01 EMERGENCY CLASSIFICATION SCHEME
3.1 ASSIGNMENT OF EMERGENCY CLASSIFICATION LEVELS (ECLS)

An effective emergency classification scheme must incorporate a realistic and accurate
assessment of risk, both to plant workers and the public. There are obvious health and
safety risks in underestimating the potential or actual threat from an event or condition;
however, there are alse-risks in overestimating the threat as well (e.g., harm that may
occur during an evacuation). The NEI 99-01 emergency classification scheme attempts
to strike an appropriate balance between reasonably anticipated event or condition
consequences, potential accident trajectories, and risk avoidance or minimization.

In order to align each Initiating Conditions (IC) with the appropriate ECL, it was
necessary to determine the attributes of each ECL. The goal of this process is to answer
the question, “What events or conditions should be placed under each ECL?” The
following sources provided information and context for the development of ECL
attributes.

B Assessments of the effects and consequences of different types of events and
conditions

Typical abnormal and emergency operating procedure setpoints and transition criteria
Typical Technical Specification limits and controls

Radiological Effluent Technical Specifications (RETS)/Offsite Dose Calculation
Manual (ODCM) radiological release limits

Review of selected Updated Final Safety Analysis Report (UFSAR) accident analyses
Environmental Protection Agency (EPA) Protective Action Guidelines (PAGs)
NUREG--0654/FEMA-REP-1, Revision 1, Appendix 1, Emergency Action Level
Guidelines for Nuclear Power Plants

B Industry Operating Experience

B Input from industry subject matter experts and NRC staff members

The following ECL attributes were created by the NEI 99-01, Revision 6, Preparation
Team to aid in the development of ICs and Emergency Action Levels (EALs). The team
decided to include the attributes in-thisrevision-since they may be useful in briefing and
training settings (e.g., helping an Emergency Director understand why a particular
condition is classified as an Alert). It should be stressed that developers not attempt to
redefine these attributes or apply them in any fashion that would change the generic
guidance contained in this document,?

2 The use of ECL attributes is at the discretion of a licensee and is not a requirement of the NRC. If a licensee
chooses in incorporate the ECL attributes into their scheme basis document, it must be very clear that the NRC staff

10
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The attributes of each ECL are presented below.

3.1.1 Notification of Unusual Event (NOUE)

A Notification of Unusual Event, as defined in section 2.1.1, generally includes but-is-net
limited-to-an-eventevents or eenditionconditions that #vebvesinvolve:

(A) A risk-significant precursor to a more signifieantserious event or condition- that %f*{ Formatted: Indent: Left: 0.5", Hanging: 0.38"

cannot be addressed without activation of the emergency plan and mobilization of
the ERO.

(B) A minor loss of control of radioactive materials or the ability to control radiation
levels within the plant.

(C) A consequence otherwise significant enough to warrant notification to local, State |
and Federal authorities.

3.1.2  Alert

An Alert, as defined in section 2.1.2, generally includes butis-notlimited-to-an
eventevents or eenditionconditions that i#vebvesinvolve:

(A) A loss or potential loss of either the fuel-eladFuel Clad or Reactor Coolant System | «—{ Formatted: Indent: Left: 0.5", Hanging: 0.38"

(RCS) fission product barrier.

(B) An event or condition that significantly reduces the margin to a loss or potential
loss of the fuel-eladFuel Clad or RCS fission product barrier.

(C) A significant loss of control of radioactive materials resulting in an inability to
control radiation levels within the plant, or a release of radioactive materials to the
environment that could result in doses greater than 1% of an EPA PAG at or beyond
the site boundary.

(D) A HOSTILE ACTION occurring within the OWNER CONTROLLED AREA, |
including those directed at an Independent Spent Fuel Storage Installation (ISFSI).

3.1.3 Site Area Emergency

A Site Area Emergency, as defined in section 2.1.3, generally includes butis-netlimited
te-an-eventevents or eenditionconditions that invelvesinvolve:

(A) A loss or potential loss of any two fission product barriers - fuel-eladFuel Clad, +—{ Formatted: Indent: Left: 0.5", Hanging: 0.38"

RCS and/or eentainmentContainment.

(B) A precursor event or condition that may lead to the loss or potential loss of multipl

has not endorsed their acceptability or application for any purpose. In particular, the staff does not consider the
attribute statements to supersede the established ECL definitions. As a result, the use of the attributes as a basis for
justifying EAL changes is unacceptable.
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fission product barriers within a relatively short period of time. Precursor events
and conditions of this type include those that challenge the monitoring and/or
control of multiple safety systems.

(C) A release of radioactive materials to the environment that could result in doses
greater than 10% of an EPA PAG at or beyond the site boundary.

(D) A HOSTILE ACTION occurring within the plant PROTECTED AREA.
General Emergency

A General Emergency, as defined in section 2.1.4, generally includes butis-netlimited-te
an-eventevents or eenditionconditions that invelvesinvolve:

(A) Loss of any two fission product barriers AND loss or potential loss of the third %**{ Formatted: Indent: Left: 0.5", Hanging: 0.38"

barrier - fuel-eladFuel Clad, RCS and/or eentainmentContainment.

(B) A precursor event or condition that, unmitigated, may lead to a loss of all three
fission product barriers. Precursor events and conditions of this type include those
that lead directly to core damage and loss of containment integrity.

{E)A release of radioactive materials to the environment that could result in doses greater
than an EPA PAG at or beyond the site boundary.

A HOSTHEEACTION-resulting-in-the-loss-ol key-satety-functions-(reactivity «——{ Formatted: Indent: Left: 0.5", Hanging: 0.38"

Risk-Informed Insights

Emergency preparedness is a defense-in-depth measure that is independent of the
assessed risk from any particular accident sequence; however, the development of an
effective emergency classification scheme can benefit from a review of risk-based
assessment results. To that end, the development and assignment of certain ICs and
EALs also considered insights from several site-specific probabilistic safety assessments
(PSA - also known as probabilistic risk assessment, PRA). Some generic insights from
this review included:

1. Accident sequences involving a prolonged loss of all AC power are significant
contributors to core damage frequency at many Pressurized Water Reactors (PWRs)
and Boiling Water Reactors (BWRs). For this reason, a loss of all AC power for
greater than 15 minutes, with the plant at or above Hot Shutdown, was assigned an
ECL of Site Area Emergency. Precursor events to a loss of all AC power were also
included as an Unusual Event and an Alert.
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2. For severe core damage events, uncertainties exist in phenomena important to
accident progressions leading to containment failure. Because of these uncertainties,
predicting the status of containment integrity may be difficult under severe accident
conditions. Fhis-is-whyTherefore, maintaining containment integrity alone following|
sequences leading to severe core damage is an insufficient basis for not escalating to a
General Emergency.

3. PSAs indicated that leading contributors to latent fatalities were sequences involving
a containment bypass, a large Loss of Coolant Accident (LOCA) with early
containment failure, a Station Blackout lasting longer than the site-specific coping
period, and a reactor coolant pump seal failure. FheA generic EAL methodology |
needs to be sufficiently rigorous to address these sequences in a timely fashion.

TYPES OF INITIATING CONDITIONS AND EMERGENCY ACTION LEVELS

The NEI 99-01 methodology makes use of symptom-based, barrier-based and event-
based ICs and EALs. Each type is discussed below.

Symptom-based ICs and EALs are parameters or conditions that are measurable over
some range using plant instrumentation (e.g., core temperature, reactor coolant level,
radiological effluent, etc.). When one or more of these parameters or conditions are off-
normal, reactor operators will implement procedures to identify the probable cause(s) and
take corrective action.

Fission product barrier-based ICs and EALs are the subset of symptom-based EALs that
refer specifically to the level of challenge to the principal barriers against the release of
radioactive material from the reactor core to the environment. These barriers are the fuael
eladdingFuel Clad, the reactorcoelantsystemReactor Coolant System pressure boundaryy,
and the eentainmentContainment. The barrier-based ICs and EALs consider the level of
challenge to each individual barrier - potentially lost and lost - and the total number of
barriers under challenge.

Event-based ICs and EALs define a variety of specific occurrences that have potential or
actual safety significance. These include thefailure-of an-antomatic reactor seram/trip-to
shut-dewn-thereaetor,natural phenomena (e.g., an earthquake);) or man-made hazards
such as a toxic gas release.

NSSS DESIGN DIFFERENCES

The NEI 99-01 emergency classification scheme accounts for the design differences
between PWRs and BWRs by specifying EALs unique to each type of Nuclear Steam
Supply System (NSSS). There are also significant design differences among PWR
NSSSs; therefore, guidance is provided to aid in the development of EALs appropriate to
different PWR NSSS types. Where-neeessaryln some instances, development guidance |
also addresses unique considerations for advanced non-passive reactor designs such as
the Advanced Boiling Water Reactor (ABWR), the Advanced Pressurized Water Reactor
13
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(APWR) and the Evolutionary Power Reactor (EPR).

Developers will need to consider the relevant aspects of their plant’s design and operating
characteristics when converting the generic guidance of this document into a site-specific
classification scheme. The goal is to maintain as much fidelity as possible to the intent of
generic ICs and EALs within the constraints imposed by the plant design and operating
characteristics. To this end, developers of a scheme for an advanced non-passive reactor
may need to add, modify or delete some information contained in this document; these
changes will be reviewed for acceptability by the NRC as part of the scheme approval
process.

ORGANIZATION AND PRESENTATION OF GENERIC INFORMATION

The scheme’s generic information is organized by Recognition Category in the following
order.

A - Abnormal Radiation Levels / Radiological Effluent — Section 6

C - Cold Shutdown / Refueling System Malfunction — Section 7

EI - Independent Spent Fuel Storage Installation (ISFSI) — Section 8
F - Fission Product Barrier — Section 9

H - Hazards and Other Conditions Affecting Plant Safety — Section 10
S - System Malfunction — Section 11

B PD—Permanenthy-Pefucled-Station—Appendin-€

Each Recognition Category section contains a matrix showing the ICs and their
associated emergency classification levels.

The following information and guidance is provided for each IC:

B ECL - the assigned emergency classification level for the IC.

B Initiating Condition — provides a summary description of the emergency event or
condition.

B Operating Mode Applicability — Lists the modes during which the IC and associated
EAL(s) are applicable (i.e., are to be used to classify events or conditions).

B Example Emergency Action Level(s) — Provides examples of reports and
indications that are considered to meet the intent of the IC. Developers should
address each example EAL. If the generic approach to the development of an
example EAL cannot be used (e.g., an assumed instrumentation range is not available
at the plant), the developer should attempt to specify an alternate means for
identifying entry into the IC.

14
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For Recognition Category F, the fission product barrier thresholds are presented in
tables applicable to BWRs and PWRs, and arranged by fission product barrier and the
degree of barrier challenge (i.e., potential loss or loss). This presentation method
shows the synergismrelationship among the thresholds; and supports accurate
assessments.

B Basis — Provides background information that explains the intent and application of
the IC and EALs. In some cases, the basis also includes relevant source information
and references.

B Developer Notes - Information that supports the development of the site-specific ICs
and EALs. This may include clarifications, references, examples, instructions for
calculations, etc. Developer notes should not be included in the site’s emergency
classification scheme basis document. Developers may elect to include information
resulting from a developer note action in a basis section.

B ECL Assignment Attributes — Located within the Developer Notes section,
specifies the attribute used for assigning the IC to a given ECL.

Formatted: Font color: Auto

It is important to note that NRC references to “an EAL” typically mean the Initiating ‘><%

Formatted: List Paragraph, Indent: Left: 0"

Condition, the Operating Mode Applicability, the EAL(s), and the Basis (i.e., all the
aspects of a given EAL).

IC AND EAL MODE APPLICABILITY

The NEI 99-01 emergency classification scheme was developed recognizing that the
applicability of ICs and EALs will vary with plant mode. For example, some symptom-
based ICs and EALSs can be assessed only during the power operations, startup, or hot
standby/shutdown modes of operation when all fission product barriers are in place, and
plant instrumentation and safety systems are fully operational. In the cold shutdown and
refueling modes, different symptom-based ICs and EALSs will come into play to reflect
the opening of systems for routine maintenance, the unavailability of some safety system
components and the use of alternate instrumentation.

The following table shows which Recognition Categories are applicable in each plant
mode. The ICs and EALs for a given Recognition Category are applicable in the
indicated modes. In the case where a licensee’s mode descriptions contained in their
current licensing basis (e.g., Technical Specifications) are not aligned with the table
below, the licensee should propose an alternative mode applicability matrix for NRC
review. There is no intent to require a licensee to change their mode descriptions to
support an emergency classification scheme submittal.
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Typical BWR Operating Modes,

/[ Formatted: Font: Not Bold, No underline
‘K[ Formatted: Space After: 12 pt, No widow/orphan control

)

«—

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 Switch in Shutdown or Refuel, and one or

more vessel head bolts less than fully tensioned.

Typical PWR Operating Modes

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

Startup (2): Reactor Power < 5%, Keff > 0.99

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

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

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

Refueling (6): One or more vessel head closure bolts less than

fully tensioned

Developers will need to incorporate the mode criteria from unit-specific Technical
Specifications into their emergency classification scheme. In addition, the scheme must
also include the following mode designation specific to NEI 99-01:

Defueled (None): All fuel removed from the reactor vessel (i.e., full
core offload during refueling or extended outage).

;\\{ Formatted: No widow/orphan control

kff{ Formatted: No widow/orphan control

ﬁ*{ Formatted: No widow/orphan control
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4 SITE-SPECIFIC SCHEME DEVELOPMENT GUIDANCE

This section provides detailed guidance for developing a site-specific emergency classification
scheme. Conceptually, the approach discussed here mirrors the approach used to prepare
emergency operating procedures — each nuclear power plant coverts the generic material
prepared by reactor vendor owners groups is-eonverted-by-eachnueclear powerplant-into site-
specific emergency operating procedures. Likewise, the emergency classification scheme
developer will use the generic guidance in NEI 99-01 to prepare a site-specific emergency
classification scheme and the associated basis document.

It is important that the NEI 99-01 emergency classification scheme be implemented as an
integrated package. Selected use of portions of this guidance is strongly discouraged as it will
lead to an inconsistent or incomplete emergency classification scheme that will likely not receive
the necessary regulatory approval.

4.1 GENERAL IMPLEMENTATION GUIDANCE

The guidance in NEI 99-01 is not intended to be applied to plants “as-is™;;” however,
developers should attempt to keep their site-specific schemes as close to the generic
guidance as possible. The goal is to meet the intent of the generic Initiating Conditions
(ICs) and Emergency Action Levels (EALs) within the context of site-specific
characteristics — locale, plant design, operating features, terminology, etc. Meeting this
goal will result in a shorter and less cumbersome NRC review and approval process,
closer alignment with the schemes of other nuclear power plant sites and better
positioning to adopt future industry-wide scheme enhancements.

When properly developed, the ICs and EALSs should be unambiguous and readily
assessable.

As discussed in Section 3, the generic guidance includes ICs and example EALs. It is the
intent of this guidance that both be included in site-specific documents as each serves a
specific purpose. The IC is the fundamental event or condition requiring a declaration.
The EAL(s) is the pre-determined threshold that defines when the IC is met. If some
feature of the plant location or design is not compatible with a generic IC or EAL, efforts
should be made to identify an alternate IC or EAL.

If an IC or EAL includes an explicit reference to a mode dependent technical
specification limit that is not applicable to the plant, then that IC and/or EAL need not be
included in the site-specific scheme. In these cases, developers must provide adequate
documentation to justify why the IC and/or EAL were not incorporated (i.e., sufficient
detail to allow a third party to understand the decision not to incorporate the generic
guidance).

Useful acronyms and abbreviations associated with the NEI 99-01 emergency
classification scheme are presented in Appendix A, Acronyms and Abbreviations. Site-
specific entries may be added if necessary.

18
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Many words or terms used in the NEI 99-01 emergency classification scheme have
scheme-specific definitions. These words and terms are identified by being set in all
capital letters (i.e., ALL CAPS). The definitions are presented in Appendix B,
Definitions.

Below are examples of acceptable modifications to the generic guidance. These may be
incorporated depending upon site developer and user preferences.

B The ICs within a Recognition Category may be placed in reverse order for
presentation purposes -(e.g., start with a General Emergency at the left/top of a user |
aid, followed by Site Area Emergency, Alert and NOUE).

B The Initiating Condition numbering may be changed.

B The first letter of a Recognition Category designation may be changed, as follows,
provided the change is carried through for all efthe associated IC identifiers.

e R may be used in lieu of A
e M may be used in lieu of S

For example, the Abnormal Radiation Levels / Radiological Effluent category | +——{ Formatted: Indent: Left: 0.75"

designator “A” (for Abnormal) may be changed to “R” (for Radiation). This means
that the associated ICs would be changed to RU1, RU2, RA1, etc.

B The ICs and EALs from Recognition Categories S and C may be incorporated into a
common presentation method (e.g., one table) provided that all related notes and
mode applicability requirements are maintained.

B The ICs and EALs for Emergency Director judgment and security-related events may
be placed under separate Recognition Categories.

B The terms EAL and threshold may be used interchangeably.

All instances of the EAL “OR” logic presented under an IC (e.g., EAL #1 OR EAL #2)
should be maintained in presentation methods to users.

The material in the Developer Notes section is included to assist developers with crafting
correct IC and EAL statements. This material is not required to be in the final emergency
classification scheme basis document.

CRITICAL CHARACTERISTICS

As discussed above, developers are encouraged to keep their site-specific schemes as
close to the generic guidance as possible. When crafting the scheme, developers should
satisfy themselves that certain critical characteristics have been met. These critical
characteristics are listed below.

B The ICs, EALs, Operating Mode Applicability criteria, Notes and Basis information
are consistent with industry guidance; while the actual wording may be different, the
classification intent is maintained. With respect to Recognition Category F, a site-
specific scheme must include some type of user-aid to facilitate timely and accurate
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4.3

classification of fission product barrier losses and/or potential losses. The user-aid
logic must be consistent with the classification logic presented in Section 9.

B The ICs, EALs, Operating Mode Applicability criteria, Notes and Basis information
are technically complete and accurate (i.e., they contain the information necessary to
make a correct classification).

B EAL statements use objective criteria and observable values.

B ICs, EALs, Operating Mode Applicability and Note statements and formatting
consider human factors and are user-friendly.

B The scheme facilitates upgrading and downgrading of the emergency classification
where necessary.

B The scheme facilitates classification of multiple concurrent events or conditions.

INSTRUMENTATION USED FOR EALS

Instromentationreferenced-in EALstatements-EALs should inelude-thatmake use of
appropriate instrumentation described in the emergency plan seetion-which
addressessections that address 10 CFR 50.47(b)(8) and (9}), and/er in Chapter 7 of the
site FSAR- (e.g., commitments related to Regulatory Guide 1.97). Instrumentation used
for EALsneedan EAL:

B does not have to be safety-related,

B need not need be addressed by a Technical Specification or an ODCM/RETS
control requirement, nerpewered-from

B does not require an emergency power source:-however; EAL, and

B can be used even when installed for other purposes (e.g., a radiation monitor).

Scheme developers should strive to incorporate instrumentation that is reliable and
routinely maintained in accordance with site programs and procedures. Alarms
referenced in EAL statements should be those that are the most operationally significant
for the described event or condition._In addition, instrumentation and alarms should be
reasonably accessible during an event or condition.

Secheme-developersDevelopers should also ensure that EAL-related instrumentation is
subject to periodic calibration checks and the specified EAL threshold values used-as
EAL-setpeints-are within the calibrated range-ofthe referenced-instrumentation;-and
considerany. Any automatic instrumentation functions that may impact an accurate EAL
assessment should be considered. In addition, EAL setpoint values should not use terms
such as “off-scale low” or “off-scale high” since that type of reading may not be readily
differentiated from an instrument failure. Findings and violations related to EAL
instrumentation issues may be located on the NRC website.

EALs may specify instrumentation with readout locations outside the main Control
Room, if doing so is advantageous to the entire emergency classification scheme. The
remote instrumentation must be able to support an EAL assessment and emergency
declaration within 15 minutes of the initiating event. Instrumentation that could be used
for an EAL assessment but requires additional time (i.€., beyond 15 minutes) for
obtaining a reading may be proposed and the NRC will review for acceptability. If this
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type of instrument is included in an EAL, the Basis section should identify the anticipated
elapsed time required to obtain a reading.

PRESENTATION OF SCHEME INFORMATION TO USERS

The USU.S. Nuclear Regulatory Commission (NRC) expects licensees to establish and |
maintain the capability to assess, classify and declare an emergency condition promptly
within 15 minutes after the availability of indications to plant operators that an
emergency action level has been, or may be, exceeded. When writing an emergency
classification procedure and creating related user aids, the developer must determine the
presentation method(s) that best supports the end users by facilitating accurate and timely
emergency classification. To this end, developers should consider the following points.

B The first users of an emergency classification procedure are the operators in the
Control Room. During the allowable classification time period, they may have
responsibility te-performfor other critical tasks, and will likely have minimal
assistance in making a classification assessment.

B As an emergency-siuation evolves, members of the Control Room staff are likely to |
be the first personnel to notice a change in plant conditions. They can assess the
changed conditions and, when warranted, recommend a different emergency
classification level to the Technical Support Center (TSC) and/or Emergency
Operations Facility (EOF).

B Emergency Directors in the TSC and/or EOF will have more opportunity to focus on
making an emergency classification, and will probably have advisors from Operations
available to help them.

Emergency classification scheme information for end users should be presented in a
manner with which licensed operators are most comfortable. Developers will need to
work closely with representatives from the Operations and Operations Training
Departments to develop readily usable and easily understood classification tools (e.g., a
procedure and related user aids). If necessary, an alternate method for presenting
emergency classification scheme information may be developed for use by Emergency
Directors and/or Offsite Response Organization personnel.

A wallboard is an acceptable presentation method provided that it contains all the
information necessary to make a correct emergency classification. This information
includes the ICs, Operating Mode Apphieability-criteria, EALs and Notes. Notes may be|
kept with each applicable EAL or moved to a common area and referenced; a reference to
a Note is acceptable as long as the information is adequately captured on the wallboard
and pointed to by each applicable EAL.>. Basis information need not be included on a |
wallboard but it should be readily available to emergency classification decision-makers.

In some cases, it may be advantageous to develop two wallboards - one for use during

3 Where appropriate, the Notes shown in the generic guidance typically include the event/condition ECL and the
duration time specified in the EAL. If developers prefer to have several ICs reference a common NOTE on a
wallboard display, it is acceptable to remove the ECL and time criterion and use a generic statement. For example, a
common NOTE could read “The Emergency Director should declare the emergency promptly upon determining that
the applicable EAL time has been exceeded; or will likely be exceeded.”
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4.6

power operations, startup and hot conditions, and another for cold shutdown and
refueling conditions.

Alternative presentation methods for the Recognition Category F ICs and fission product
barrier thresholds are acceptable and include flow charts, block diagrams, and checklist-
type tables. Developers must ensure that the site-specific method addresses all possible
threshold combinations and classification outcomes shown in the BWR or PWR EAL
fission product barrier tables. The NRC staff considers the presentation method of the
Recognition Category F information to be an important user aid and may request a
change to a particular proposed method if, among other reasons, the change is necessary
to promote consistency across the industry.

INTEGRATION OF ICS/EALS WITH PLANT PROCEDURES

A rigorous integration of IC and EAL references into plant operating procedures is not
recommended. This approach would greatly increase the administrative controls and
workload for maintaining procedures. On the other hand, performance challenges may
occur if recognition of meeting an IC or EAL is based solely on the memory of a licensed
operator or an Emergency Director, especially during periods of high stress.

Developers should consider placing appropriate visual cues (e.g., a step, note, caution,
etc.) in plant procedures alerting the reader/user to consult the site emergency
classification procedure. Visual cues could be placed in emergency operating
procedures, abnormal operating procedures, alarm response procedures, and normal
operating procedures that apply to cold shutdown and refueling modes. As an example, a
step, note or caution could be placed at the beginning of an RCS leak abnormal operating
procedure that reminds the reader that an emergency classification assessment should be
performed.

BASIS DOCUMENT

A basis document is an integral part of an emergency classification scheme. The material
in this document supports proper emergency classification decision-making by providing
informing background and development information in a readily accessible format. It
can be referred to in training situations and when making an actual emergency
classification, if necessary. The document is also useful for establishing configuration
management controls for EP-related equipment and explaining an emergency
classification to offsite authorities. The content of the basis document should include, at
a minimum, the following:

B A site-specific Mode Applicability Matrix and description of operating modes,
similar to that presented in section 3.5.

B A discussion of the emergency classification and declaration process reflecting the
material presented in Section 5. This material may be edited as needed to align with
site-specific emergency plan and implementing procedure requirements.

B Each Initiating Condition along with the associated EALSs or fission product barrier
thresholds, Operating Mode Applicability, Notes and Basis information.

B A listing of acronyms and defined terms, similar to that presented in Appendices A
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and B, respectively. This material may be edited as needed to align with site-specific
characteristics.

B Any site-specific background or technical appendices that the developers believe
would be useful in explaining or using elements of the emergency classification
scheme.

A Basis section should not contain information that could modify the meaning or intent
of the associated IC or EAL. Such information should be incorporated within the IC or
EAL statements, or as an EAL Note. Information in the Basis should only clarify and
inform decision-making for an emergency classification.

Basis information should be readily available to be referenced, if necessary, by the
Emergency Director. For example, a copy of the basis document could be maintained in
the appropriate emergency response facilities.

Because the information in a basis document can affect emergency classification
decision-making (e.g., the Emergency Director refers to it during an event), the NRC
staff expects that changes to the basis document will be evaluated in accordance with the
provisions of 10 CFR 50.54(q).

EAL/THRESHOLD REFERENCES TO AOP AND EOP SETPOINTS/CRITERIA

As reflected in the generic guidance, the criteria/values used in several EALs and fission
product barrier thresholds may be drawn from a plant’s AOPs and EOPs. This approach
is intended to maintain good alignment between operational diagnoses and emergency
classification assessments. Developers should verify that appropriate administrative
controls are in place to ensure that a subsequent change to an AOP or EOP is screened to
determine if an evaluation pursuant to 10 CFR 50.54(q) is required.

DEVELOPER AND USER FEEDBACK

Questions or comments concerning the material in this document may be directed to the
NEI Emergency Preparedness staff, NEI EAL task force members or submitted to the
Emergency Preparedness Frequently Asked Questions process.
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5 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS

5.1

GENERAL CONSIDERATIONS

When making an emergency classification, the Emergency Director must consider all
information having a bearing on the preper-assessment of an Initiating Condition (IC).
This includes the Emergency Action Level (EAL) plus the associated Operating Mode
Applicability, Notes and the-inferming Basis information. In the Recognition Category F
matrices, EALSs are referred to as Fission Product Barrier Thresholds; the thresholds serve
the same function as an EAL.

NRC regulations require the licensee to establish and maintain the capability to assess,
classify, and declare an emergency condition within 15 minutes after the availability of
indications to plant operators that an emergency action level has been exceeded and to
promptly declare the emergency condition as soon as possible following identification of

the appropriate emergency classification level.—The NRC-staff has-provided guidanece-on
implementing this requirement”

4 As used here, a “plant operator” is any member of the
plant staff who, by virtue of training and experience, is qualified to assess indications for
validity and to compare the same to the EALSs in the licensee’s emergency classification
scheme (i.e., an individual qualified to make an emergency classification). NRC
guidance on implementing the emergency classification requirement can be found in
NSIR/DPR-ISG-01, Interim Staff Guidance, Emergency Planning for Nuclear Power
Plants.

For ICs and EALs that have a stipulated time duration (e.g., 15 minutes, 30 minutes, etc.),

the Emergency Director should not wait until the applicable time has elapsed but should
declare the event as soon as it is determined that the condition has exceeded, or will

likely exceed, the applicable time. When an EAL threshold specifies a duration of a
condition, the NRC expects that the emergency declaration “clock” will run concurrently
with the specified threshold duration “clock.” Additional information on this “concurrent
clocks” expectation can be found in NSIR/DPR-ISG-01.

All emergency classification assessments should be based upon valid indications, reports
or conditions. A valid indication, report, or condition; is one that has been verified
through appropriate means such that there is no doubt regarding the indicator’s
operability, the condition’s existence, or the report’s accuracy. For example, validation
could be accomplished through an instrument channel check, response on related or
redundant indicators, or direct observation by plant personnel. The validation of
indications should be completed in a manner that supports timely emergency declaration.

4 For decommissioning facilities that have transitioned to the Permanently Defueled or ISFSI-Only level. emergency
classification must be performed in accordance with applicable regulations and NRC-approved site-specific

exemptions.
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A planned work activity that results in an expected event or condition which meets or
exceeds an EAL does not warrant an emergency declaration provided that 1) the activity
proceeds as planned and 2) the plant remains within the limits imposed by the operating
license. Such activities include planned work to test, manipulate, repair, maintain or
modify a system or component. In these cases, the controls associated with the planning,
preparation and execution of the work will ensure that compliance is maintained with all
aspects of the operating license provided that the activity proceeds and concludes as
expected. Events or conditions of this type may be subject to the reporting requirements
of 10 §-CFR 50.72.

The assessment of some EALSs is based on the results of analyses that are necessary to
ascertain whether a specific EAL threshold has been exceeded (e.g., dose assessments,
chemistry sampling, RCS leak rate calculation, etc.); the EAL and/or the associated basis
discussion will identify the necessary analysis. In these cases, the 15-minute declaration
period starts with the availability of the analysis results that show the threshold to be
exceeded (i.e., this is the time that the EAL information is first available). The NRC
expects licensees to establish the capability to initiate and complete EAL-related analyses
within a reasonable period of time (e.g., maintain the necessary expertise on-shift).

While the EALs have been developed to address a full spectrum of possible events and
conditions which may warrant emergency classification, a provision for classification
based on operator/management experience and judgment is still necessary. The NEI 99-
01 scheme provides the Emergency Director with the ability to classify events and
conditions based upon judgment using EALs that are consistent with the Emergency
Classification Level (ECL) definitions (refer to Category H). The Emergency Director
will need to determine if the effects or consequences of the event or condition reasonably
meet or exceed a particular ECL definition. A similar provision is incorporated into the
Fission Product Barrier Tables:, i.c., judgment may be used to determine the status of a
fission product barrier.

CLASSIFICATION METHODOLOGY

To make an emergency classification, the user will compare an event or condition (i.e.,
the relevant plant indications and reports) to an EAL(s) and determine if the EAL has
been met or exceeded. The evaluation of an EAL(s) must be consistent with the related
Operating Mode Applicability and Notes. If an EAL has been met or exceeded, then the
IC is considered met and the associated ECL is declared in accordance with plant
procedures.
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5.3 CLASSIFICATION OF MULTIPLE EVENTS AND CONDITIONS

When multiple emergency events or conditions are present, the user will identify

althighest met or exceeded EALs—The highestapplicableEAL and declare the
appropriate ECL-identified-duringthisreview-is-deelared. For example:

B [fan Alert EAL and a Site Area Emergency EAL are met, whether at one unit or at
two different units, a Site Area Emergency should be declared.

There is no “additive” effect from multiple EALs meeting the same ECL. For example:

B If two Alert EALS are met, whether at one unit or at two different units, an Alert
should be declared.

Related guidance concerning_the classification of rapidly escalating events or conditions
is provided in Regulatory Issue Summary (RIS) 2007-02, Clarification of NRC Guidance
for Emergency Notifications During Quickly Changing Events.

5.4 CONSIDERATION OF MODE CHANGES DURING CLASSIFICATION

The mode in effect at the time that an event or condition occurred, and prior to any plant
or operator response, is the mode that determines whether ernet-an IC is applicable. If
an event or condition occurs, and results in a mode change before the emergency is
declared, the emergency classification level is still based on the mode that existed at the
tlme that the event or condition was initiated (and not When it was declared) R

initial emergency declaratlon is made and a different mode is reached

B ForeventsThe initial/original event or condition continues to be evaluated against the

ICs applicable to mode in effect at the time, that eceurthe event or condition occurred, /{ Formatted: Font: Times New Roman, 12 pt

and

B Any new event or condition, not related to the initial/original event or condition, is

evaluated against the ICs applicable to the mode in effect at the time of the new event
or condition.

For an emergency that occurs in Cold Shutdown or Refueling, escalation of the ECL for
the initial/original event or condition is via EALs-thatarelCs applicable in the Cold
Shutdown or Refueling modes, even if Hot Shutdown (or a higher mode) is entered
during thea subsequent plant respense-heatup. If Hot Shutdown (or a higher mode) is
entered, then any new event or condition would be assessed against the ICs applicable to
the mode in effect at the time of occurrence. In particular, the fission product barrier
EALs are applicable only to events thatinitiateor conditions initiated in the Hot
Shutdown mode or higher.
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CLASSIFICATION OF IMMINENT CONDITIONS

Adthough-EALs-provide-speeifie-threshelds;the-The Emergency Director mustremain
alertshould be prepared to events-or-conditions-that-couldlead-to-meeting-orexceeding

assess the trajectory of an accident and make an emergency declaration if the trajectory
will result in an EAL being met within a relatively short period of time and the
implementation of effective mitigation actions is not expected (i.e., a-change-in-the ECEL
is-classification of an IMMINENT condition). If, in the judgment of the Emergency
Director, meeting an EAL is IMMINENT, the emergency classification should be made
as if the EAL has been met. While applicable to all emergency classification levels, this
approach is particularly important at the higher emergency classification levels since it
provides additional time for implementation of protective measures.

EMERGENCY CLASSIFICATION LEVEL BRPGRABINGAND-DOWNGRADING AND
TERMINATION

An ECL may be downgraded when the event or condition that meets the highest IC and
EAL no longer exists, and other site-specific downgrading requirements are met. If
downgrading the ECL is deemed appropriate, the new ECL would then be based on a
lower applicable IC(s) and EAL(s). The ECL may also simply be terminated, including
through entry into recovery.

The following approach to downgrading or terminating an ECL is recommended.

ECL Action When Condition No Longer Exists
Unusual Event Terminate the emergency in accordance with plant
procedures.
Alert Downgrade or terminate the emergency in

accordance with plant procedures.

Site Area Emergency with no | Downgrade or terminate the emergency in

long-term plant damage accordance with plant procedures.
Site Area Emergency with Terminate the emergency and enter recovery in
long-term plant damage accordance with plant procedures.
General Emergency Terminate the emergency and enter recovery in

accordance with plant procedures.

For emergency declarations made in accordance with the ICs in Recognition Categories |

and S (which are applicable during the Power Operations, Startup, Hot Standby, and Hot
Shutdown modes), the emergency may be terminated when the IC is no longer met or the

plant enters Cold Shutdown mode.
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5.7 CLASSIFICATION OF SHORT-LIVED EVENTS

As discussed in Section 3.2, event-based ICs and EALs define a variety of specific
occurrences that have potential or actual safety significance- (e.g., an OBE). By their
nature, some of these events may be short-lived_(i.e., brief or momentary) and, thus, over
before the emergency classification assessment can be completed. If an event occurs that
meets or exceeds an EAL, the associated ECL must be declared regardless of its

contmued presence at the time of declaratlon E*&mple&eﬁsuehevem&melud%arﬁaﬂwﬂe

sueeessfui—ma&&&l—semm#mpﬂr—aﬂ—eaﬂhqwkesmrt hved events are dlfferent from

transient conditions; the classification of transient conditions is discussed below.

5.8 CLASSIFICATION OF TRANSIENT CONDITIONS

Many of the ICs and/or EALs contained in this document employ time-based criteria.
These criteria will require that the IC/EAL conditions be present for a defined period of
time before an emergency declaration is warranted. In cases where no time-based
criterion is specified, it is recognized that some transient conditions may cause an EAL to
be met for a brief period eftime-(e.g., a few seconds to a few minutes). The following
guidance should be applied to the classification of these conditions.

EAL momentarily met during expected plant response - In instances where an EAL is
briefly met during an expected (normal) plant response, such as momentarily exceeding
the criteria for a challenge to a critical safety function as valves or dampers change
position, an emergency declaration is not warranted provided that associated systems and
components are operating as expected, and operator actions are performed in accordance
with procedures.

EAL momentarily met but the condition is corrected prior to an emergency declaration —
If an operator takes prompt manual action to address a condition, and the action is
successful in correcting the condition prior to the emergency declaration, then the
applicable EAL is not considered met and the associated emergency declaration for the
condition is not required. Eerillustrative-purpeses;considerHowever, an emergency
declaration may still be warranted for a concurrent event or condition. Consider the
following example-:

ArATWSAta PWR, a plant trip occurs and the auxiliary/emergency feedwater %**{ Formatted: Normal, Indent: Left: 0.88", Space After: 12
system fails to automatically start. Steam generator levels rapidly decrease and the pt, No widow/orphan control

plant enters an inadequate RCS heat removal condition — this is an Alert condition
per the PWR Fission Product Barrier Table (a potential loss of beth-the fuel-elad
and-RCS barriersbarrier). If an operator manually starts the auxiliary/emergency
feedwater system in accordance with an EOP step and clears the inadequate RCS
heat removal condition prior to an emergency declaration, then the classification
should be based on the ATWS-enly-any other events or conditions that meet an
EAL.

28



5.9

5.10

NEI 99-01 (Revision 67-DRAFT ()
November 201p
Month 20XX

It is important to stress that the 15-minute emergency classification assessment period is
not a “grace period” during which a classification may be delayed to allow the
performance of a corrective action that would obviate the need to classify the event;
emergency classification assessments must be deliberate and timely, with no undue
delays. The provision discussed above addresses only those rapidly evolving situations
where an operator is-able-tecan take a successful corrective action prior to the Emergencj'
Director completing the review and steps necessary to make the emergency declaration.
This provision is included to ensure that any public protective actions resulting from the
emergency classification are truly warranted by the plant conditions.

AFTER-THE-FACT DISCOVERY OF AN EMERGENCY EVENT OR CONDITION

In some cases, an EAL may be met but the emergency classification was not made at the
time of the event or condition. This situation can occur when personnel discover that an
event or condition existed which met an EAL, but no emergency was declared, and the
event or condition no longer exists at the time of discovery. This may be due to the event
or condition not being recognized at the time or an error that was made in the emergency
classification process.

In these cases, no emergency declaration is warranted; however, the guidance contained
in NUREG-1022 is applicable. Specifically, the event should be reported to the NRC in
accordance with 10 CFR §-50.72 within one hour of the discovery of the undeclared |
event or condition. The licensee should also notify appropriate State and local agencies
in accordance with the agreed upon arrangements.

Additional guidance on this topic may be found in NEI 99-02, Regulatory Assessment
Performance Indicator Guideline.

RETRACTION OF THE NOTIFICATION OF AN EMERGENCY DECLARATION

As noted above, a licensee may choose to retract the notification of a declared emergenc
per the guidance in NUREG-1022; however, the events associated with emergency
declaration remain inspectable. Additional related guidance may be found in Reactor
Oversight Process Frequently Asked Question 21-02, Counting DEP Opportunities from
an Emergency Following Retraction of the NRC Emergency Notification.
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6 ABNORMAL RAD LEVELS / RADIOLOGICAL EFFLUENT ICS/EALS

Table A-1: Recognition Category “A” Initiating Condition Matrix

UNUSUAL EVENT

AUl Release of

| gaseous or liquid
radioactivity greater
than 2 times the (site-
specific effluent
release controlling
document) limits for
60 minutes or longer.
Op. Modes: All

AU2 UNPLANNED
loss of water level
above irradiated fuel.

Op. Modes: All

ALERT

AA1l Release of
gaseous-orHeuid

radioactivity resulting
in offsite dose greater

than 10 mrem TEDE or
50 mrem thyroid CDE.

Op. Modes: All

AA2 Significant

lowering of water level

above, or damage to,
irradiated fuel.

Op. Modes: All

AA3 Radiation levels

that impede access to
equipment necessary
for normal plant
operations, cooldown
or shutdown.

Op. Modes: All

EMERGENCY

gaseous radioactivity
resulting in offsite dose
greater than 100 mrem
TEDE or 500 mrem

Op. Modes: All

Spent fuel pool
level at (site-specific
Level 3 description).

Op. Modes: All

GENERAL

EMERGENCY
AG1 Release of
gaseous
radioactivity
resulting in offsite
dose greater than
1,000 mrem TEDE
or 5,000 mrem
thyroid CDE.
Op. Modes: All

AG2 Spent fuel
pool level cannot be
restored to at least
(site-specific Level
3 description) for 60
minutes or longer.

Op. Modes: All
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ECL: Notification of Unusual Event

Initiating Condition: Release of gaseous or liquid radioactivity greater than 2 times the (site-
specific effluent release controlling document) limits for 60 minutes or longer.

Operating Mode Applicability: All

Example Emergency Action Levels: (1 or 2 or 3)

Neotes:
Notes: <+—| Formatted: MLIndent1, Indent: Left: -0", Hanging: 0.88",
| Right: 0", Widow/Orphan control, Tab stops: 0.56", Left +
. . 0.63", Left + 0.69", Left + 0.88", Left + Not at 0.5" +
o The Emergency Director should declare the Unusual Event promptly upon determining that 0.75" + 1"+ 1.25"
60 minutes has been exceeded; or will likely be exceeded. | Formatted: Font: 12 pt

e [fan ongoing release is detected and the release start time is unknown, assume that the
release duration has exceeded 60 minutes.

o If'the effluent flow past an effluent monitor is known to have stopped due to actions to
isolate the release path, then the effluent monitor reading is no longer valid for classification
purposes.

(€8] Reading on ANY effluent radiation monitor greater than 2 times the (site-specific effluent
release controlling document) limits for 60 minutes or longer:

(site-specific monitor list and threshold values corresponding to 2 times the controlling
document limits)

2) Reading on ANY effluent radiation monitor greater than 2 times the alarm setpoint
established by a current radioactivity discharge permit for 60 minutes or longer.

3) Sample analysis for a gaseous or liquid release indicates a concentration or release rate
greater than 2 times the (site-specific effluent release controlling document) limits for 60
minutes or longer.

Basis:

This IC addresses a potential decrease in the level of safety of the plant as indicated by a low-
level radiological release that exceeds regulatory commitments for an extended period of time
(e.g., an uncontrolled release). It includes any gaseous or liquid radiological release, monitored
or un-monitored, including those for which a radioactivity discharge permit is normally preparei.

Nuclear power plants incorporate design features intended to control the release of radioactive
effluents to the environment. Further, there are administrative controls established to prevent
unintentional releases, and to control and monitor intentional releases. The occurrence of an
extended, uncontrolled radioactive release to the environment is indicative of degradation in
these features and/or controls.
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Radiological effluent EALSs are-alse included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

Classification based on effluent monitor readings assumes that a release path to the environment
is established. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effluent monitor reading is no longer valid for
classification purposes.

Releases should not be prorated or averaged. For example, a release exceeding 4 times release
limits for 30 minutes does not meet the EAL.

EAL #1 - This EAL addresses normally occurring continuous radioactivity releases from
monitored gaseous or liquid effluent pathways.

EAL #2 - This EAL addresses radioactivity releases that cause effluent radiation monitor
readings to exceed 2 times the limit established by a radioactivity discharge permit. This EAL
will typically be associated with planned batch releases from non-continuous release pathways
(e.g., radwaste, waste gas).

EAL #3 - This EAL addresses uncontrolled gaseous or liquid releases that are detected by
sample analyses or environmental surveys, particularly on unmonitored pathways (e.g., spills of
radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.)._When
assessing this EAL, the 15-minute emergency classification period begins when plant operators
receive the results of the sample analysis.

Escalation of the emergency classification level would be via IC AA1.
Developer Notes:

The “site-specific effluent release controlling document” is the Radiological Effluent Technical
Specifications (RETS) or, for plants that have implemented Generic Letter 89-015, the Offsite
Dose Calculation Manual (ODCM). These documents implement regulations related to effluent
controls (e.g., 10 CFR Part20 and 10 CFR Part-50, Appendix I). As appropriate, the RETS or
ODCM methodology should be used for establishing the monitor thresholds for this IC.

Listed monitors should include the effluent monitors described in the RETS or ODCM-

eﬁﬂae&t—pathways that are Het—éeseﬂbed—m—nearest 1o the RE—"!"—S—GFQDGM”—L?me}aéed—EA]:
! . point of release

5 Implementation of Programmatic Controls for Radiological Effluent Technical Specifications in the Administrative
Controls Section of the Technical Specifications and the Relocation of Procedural Details of RETS to the Offsite
Do se Calculallon Manual or to the Procevv Contml Program
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limits-presented-into the environment; effluent monitors upstream of the REFS-erODEM-—tis

recognized that a caleulated EAL value may be below what thelinal monitor can read: in that
case;-the-monitor-deesdo not need to be included in the list. Adse;semeThe rationale for not
including upstream monitors should be included in the scheme change submittal provided to the
NRC. Addltlonallv, monltors mayused for leak detectlon in svstems Whlch are not be—gevemeel

avm—l—&bﬂ-ﬁ-y—ef—thesenormallv radloactlve do not need to be 1ncluded in the hst Llsted monltors—

Seme-sites-may-find-itadvantageous-to-address apply to normally occurring continuous and non{
continuous (planned batch) radioactivity gaseous andor liquid releases-with-separate EALs:

m&heéWefﬂuent elease pathways

Developers may also consider including installed monitors associated with other potential +—{ Formatted: Tab stops: 0.56", Left + 0.63", Left

effluent pathways that are not described in the RETS or ODCM?°, If included, EAL values for
these monitors should be determined using the most applicable dose/release limits presented in
the RETS or ODCM. It is recognized that a calculated EAL value may be below what the
monitor can read; in that case, the monitor does not need to be included in the list. Also, some
monitors may not be governed by Technical Specifications or other license-related related
requirements; therefore, it is important that the associated EAL and basis section clearly identify]
any limitations on the use or availability of these monitors.

Some sites may find it advantageous to address gaseous and liquid releases with separate EALs.

Radiation monitor readings should reflect values that correspond to a radiological release
exceeding 2 times a release control limit. The controlling document typically describes
methodologies for determining effluent radiation monitor setpoints; these methodologies should

be used to determine EAL values. In cases where a methodology is not adequately defined,
develo ers should determlne values con51stent with effluent control re ulatlons e.g., 10 CFR

e%ﬁeﬂ%th—efﬂaeﬁ&eeﬂ&eheg&k&ﬁens—(e—g—k@—@ﬁl—?&ﬂ—m and 10 CFR Paft—SO Appendlx

I) and related guidance.

For EAL #2 - Values in this EAL should be 2 times the setpoint established by the radioactivity
discharge permit to warn of a release that is not in compliance with the specified limits.
Indexing the value in this manner ensures consistency between the EAL and the setpoint
established by a specific discharge permit.

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of

8 This includes consideration of the effluent monitors described in the site emergency plan section(s) which address
the requirements of 10 CFR 50.47(b)(8) and (9).
% Developers should keep in mind the requirements of 10 CFR 50.54(q) and the guidance provided by INPO related
to emergency response equipment when considering the addition of other effluent monitors.
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the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiological effluent value
beyond the operating or display range of the installed effluent monitor. In those cases, EAL
values should be determined with a margin sufficient to ensure that an accurate monitor reading
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor
reading is greater than approximately 110% of the highest accurate monitor reading, then
developers may choose not to include the monitor as an indication and identify an alternate EAL
threshold.

For EAL #3 — If setpoint/threshold values are inserted into the EAL. they should be calculated
using a methodology described in the ODCM/RETS.

Indications from a real-time dose projection system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, the capability may not be within the
scope of the plant Technical Specifications. A licensee may request to include an EAL using
real-time dose projection system results; approval will be considered on a case-by-case basis.

Indications from a perimeter monitoring system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, these monitors may not be controlled and
maintained to the same level as plant equipment, or within the scope of the plant Technical
Specifications. In addition, readings may be influenced by environmental or other factors. A
licensee may request to include an EAL using a perimeter monitoring system; approval will be
considered on a case-by-case basis.

ECL Assignment Attributes: 3.1.1.B
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ECL: Notification of Unusual Event

Initiating Condition: UNPLANNED loss of water level above irradiated fuel.
Operating Mode Applicability: All

Example Emergency Action LevelsLevel:

1) a. UNPLANNED water level drop in the REFUELING PATHWAY as indicated by
ANY of the following:

(site-specific level indications).
AND

b. UNPLANNED rise in area radiation levels as indicated by ANY of the following
radiation monitors.

(site-specific list of area radiation monitors)
Basis:

This IC addresses a decrease in water level above irradiated fuel sufficient to cause elevated
radiation levels. This condition could be a precursor to a more serious event and is also
indicative of a minor loss in the ability to control radiation levels within the plant. It is therefore
a potential degradation in the level of safety of the plant.

A water level decrease will be primarily determined by indications from available level
instrumentation. Other sources of level indications may include reports from plant personnel
(e.g., from a refueling crew) or video camera observations (if available). A significant drop in
the water level may also cause an increase in the radiation levels of adjacent areas that can be
detected by monitors in those locations.

The effects of planned evolutions should be considered. For example, a refueling bridge area
radiation monitor reading may increase due to planned evolutions such as lifting of the reactor
vessel head or movement of a fuel assembly. Note that this EAL is applicable only in cases
where the elevated reading is due to an UNPLANNED loss of water level.

A drop in water level above irradiated fuel within the reactor vessel may be classified in
accordance Recognition Category C during the Cold Shutdown and Refueling modes.

Escalation of the emergency classification level would be via IC AA2.
Developer Notes:

The “site-specific level indications” are those indications that may be used to monitor water level
in the various portions of the REFUELING PATHWAY. Specify the mode applicability of a
particular indication if it is not available in all modes.
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The “site-specific list of area radiation monitors” should contain those area radiation monitors
that would be expected to have increased readings following a decrease in water level in the site-
specific REFUELING PATHWAY. In cases where a radiation monitor(s) is not available or
would not provide a useful indication, consideration should be given to including alternate
indications such as UNPLANNED changes in tank and/or sump levels.

Development of the EALs should consider the availability and limitations of mode-dependent, or
other controlled but temporary, radiation monitors. Specify the mode applicability of a particular
monitor if it is not available in all modes.

ECL Assignment Attributes: 3.1.1.A and 3.1.1.B
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ECL: Alert

Initiating Condition: Release of gaseous ertiguid-radioactivity resulting in offsite dose greateﬂ
than 10 mrem TEDE or 50 mrem thyroid CDE.

Operating Mode Applicability: All

Notes:

Formatted: Font: 12 pt ]

Formatted: MLIndent1, Indent: Left: -0", Hanging: 0.88",
Right: 0", Widow/Orphan control, Tab stops: 0.56", Left +
| 0.63", Left + 0.69", Left + 0.88", Left + Not at 0.5" +
0.75" + 1"+ 1.25"

——Neotes:,

A

Example Emergency Action Levels: (1 or 2 or 3-ex4)

o The Emergency Director should declare the Alert promptly upon determining that the
applicable time has been exceeded; or will likely be exceeded.

e [fan ongoing release is detected and the release start time is unknown, assume that the
release duration has exceeded 15 minutes.

o If'the effluent flow past an effluent monitor is known to have stopped due to actions to
isolate the release path, then the effluent monitor reading is no longer valid for classification
purposes.

e The pre-calculated effluent monitor values presented in EAL #1 should be used for | %*7{ Formatted: Normal, Right: 0.45", Tab stops: 0.75", Left +
emergency classification assessments until the results from a dose assessment using 1.25", Left
actual meteorology are available. |

1) Reading on ANY of the following radiation monitors greater than the reading shown for
15 minutes or longer:

(site-specific monitor list and threshold values) #f*{ Formatted: Indent: Left: 0.25", First line: 0.25" ]

2) Dose assessment using actual meteorology indicates doses greater than 10 mrem TEDE
or 50 mrem thyroid CDE at or beyond (site-specific dose receptor point).

{4)(3) Field survey results indicate EITHER of the following at or beyond (site-specific dose
receptor point):

o Closed window dose rates greater than 10 mR/hr are expected to continue for 60 |
minutes or longer.

e Analyses of field survey samples indicate thyroid CDE greater than 50 mrem for one
hour of inhalation.

adjust space between Latin and Asian text, Don't adjust space

Basis:A ‘ #771 Formatted: Space After: 0 pt, Widow/Orphan control, Don't
between Asian text and numbers

This IC addresses a release of gaseous-ertiquid radioactivity that results in projected or actual ‘ \
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offsite doses greater than or equal to 1% of the EPA ProtectiveAction-Guides{PAGs}.. It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses

the spectrum of possible accident events and conditions.
4/——[ Formatted: Left

The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Classification based on effluent monitor readings assumes that a release path to the environment
is established. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effluent monitor reading is no longer valid for
classification purposes.

Escalation of the emergency classification level would be via IC AS1.
Developer Notes:

While this IC may not be met absent challenges to one or more fission product barriers, it
provides classification diversity and may be used to classify events that would not reach the
same ECL based on plant status or the fission product matrix alone. For many of the DBAs
analyzed in the Updated Final Safety Analysis Report, the discriminator will not be the number
of fission product barriers challenged, but rather the amount of radioactivity released to the
environment.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent
(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent
(TEDE), as defined in 10 CFR §-20, is used in lieu of “...sum of EDE and CEDE....”.

B 8 alien 8 = s-makingerit The EPA PAG guldanc
prov1des for the use of adult thyr01d dose conversion factors; however some states have decided
to base protective actions on child thyroid CDE. Nuclear power plant ICs/EALSs need to be
consistent with the protective action methodologies employed by the States within their EPZs.
The thyroid CDE dose used in the IC and EALs should be adjusted as necessary to align with

State protective action decision-making criteria.

An ORO may elect to adopt the guidance in the 2017 EPA PAG Manual (EPA-400/R-17/001
PAG Manual: Protective Action Guides and Planning Guidance for Radiological Incidents);
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however, the NRC does not require licensees to adopt this guidance in their site emergency plan,|
If the licensee chooses not to adopt this guidance, then the licensee and OROs should coordinate
to understand what differences may result in dose projections and PARs. and how to manage
those differences to ensure an appropriate emergency response. Understanding any differences
in advance may avoid delays in communicating and implementing protective actions. For
additional information, developers should refer to Emergency Preparedness Frequently Asked
Question (EPFAQ) 2017-001, Clarification of Implementation of the revised EPA Protective
Action Guide regarding revisions to EALs. The ADAMS Accession Number for this document
is ML17199F736.

The “site-specific monitor list and threshold values” should be determined with consideration of
the following:

e Selection of the appropriate installed gaseous and-liguid-effluent monitors. |

e The effluent monitor readings should correspond to a dose of 10 mrem TEDE or 50 mrem
thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation
methodology employed) for one hour of exposure.

o Monitor readings will be calculated using a set of assumed meteorological data or
atmospheric dispersion factors; the data or factors selected for use should be the same as
those employed to calculate the monitor readings for ICs AS1 and AG1. Acceptable sources
of this information include, but are not limited to, the RETS/ODCM and values used in the
site’s emergency dose assessment methodology.

e The calculation of monitor readings will also require use of an assumed release isotopic mix;

the selected mix should be the same as that employed to calculate monitor readings for ICs

AS1 and AGI1. Acceptable sources of this information include, but are not limited to, the

RETS/ODCM and values used in the site’s emergency dose assessment methodology.

Calculations to determine monitor readings should consider the potentially significant

radionuclides in the release stream that contribute to the CDE and CEDE.

-Depending upon the methodology used to
calculate the EAL values, there may be overlap of some values between different ICs.
Developers will need to address this overlap by adjusting these values in a manner that
ensures a logical escalation in the ECL.

The “site-specific dose receptor point” is the distance(s) and/or locations used by the licensee to

distinguish between onsite and offsite doses. The selected distance(s) and/or locations should
reflect the content of the emergency plan, and the procedural methodology used to determine
offsite doses and Protective Action Recommendations. The variation in selected dose receptor
points means there may be some differences in the distance from the release point to the
calculated dose point from site--to--site.

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of
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the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiological effluent value
beyond the operating or display range of the installed effluent monitor. In those cases, EAL
values should be determined with a margin sufficient to ensure that an accurate monitor reading
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor
reading is greater than approximately 110% of the highest accurate monitor reading, then
developers may choose not to include the monitor as an indication and identify an alternate EAL
threshold.

Although the IC references TEDE, field survey results are generally available only as a “whole
body” dose rate. For this reason, the field survey EAL specifies a “closed window” survey
reading.

Indications from a real-time dose projection system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, the capability may not be within the
scope of the plant Technical Specifications. A licensee may request to include an EAL using
real-time dose projection system results; approval will be considered on a case-by-case basis.

Indications from a perimeter monitoring system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, these monitors may not be controlled and
maintained to the same level as plant equipment, or within the scope of the plant Technical
Specifications. In addition, readings may be influenced by environmental or other factors. A
licensee may request to include an EAL using a perimeter monitoring system; approval will be
considered on a case-by-case basis.

ECL Assignment Attributes: 3.1.2.C
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ECL: Alert

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel.
Operating Mode Applicability: All

Example Emergency Action Levels: (1 or 2 or 3)

1) Uncovery of irradiated fuel in the REFUELING PATHWAY.

2) Damage to irradiated fuel resulting in a release of radioactivity from the fuel as indicated
by ANY of the following radiation monitors:

(site-specific listing of radiation monitors, and the associated readings, setpoints and/or
alarms)

3) Lowering of spent fuel pool level to (site-specific Level 2 value).|See-DeveloperNotest

Basis:

This IC addresses events that-have-caused IMMINENTleading to potential or actual damage to |
an irradiated fuel assembly, or a significant lowering of water level within the spent fuel pool
(see Developer Notes). These events present radiological safety challenges to plant personnel
and are precursors to a release of radioactivity to the environment. As such, they represent an
actual or potential substantial degradation of the level of safety of the plant.

This IC applies to irradiated fuel that is licensed for dry storage up to the point that the loaded
storage cask is sealed. Once sealed, damage to a loaded cask eausingloss-of the
CONEINEMENT BOUNDARY-is classificd-in-accordance-withassessed using IC E-HUL--1U1.

EAL #1

This EAL escalates from AU2 in that the loss of level, in the affected portion of the
REFUELING PATHWAY, is of sufficient magnitude to have resulted in potential or actual |
uncovery of irradiated fuel. Indications of irradiated fuel uncovery may include direct or indirect
visual observation (e.g., reports from personnel or camera images), as well as significant changes
in water and radiation levels, or other plant parameters. Computational aids may also be used
(e.g., a boil-off curve). Classification of an event using this EAL should be based on the totality
of available indications, reports and observations.

While an area radiation monitor could detect an increase in a dose rate due to a lowering of water
level in some portion of the REFUELING PATHWAY, the reading may not be a reliable
indication of whether or not the fuel is actually uncovered. To the degree possible, readings
should be considered in combination with other available indications of inventory loss.

A drop in water level above irradiated fuel within the reactor vessel may be classified in
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accordance Recognition Category C during the Cold Shutdown and Refueling modes.
EAL #2

This EAL addresses a release of radioactive material caused by mechanical damage to irradiated
fuel. Damaging events may include the dropping, bumping or binding of an assembly, or
dropping a heavy load onto an assembly. A rise in readings on radiation monitors should be
considered in conjunction with in-plant reports or observations of a potential fuel damaging
event (e.g., a fuel handling accident).

EAL #3

Spent fuel pool water level at this value is within the lower end of the level range necessary to
prevent significant dose consequences from direct gamma radiation to personnel performing
operations in the vicinity of the spent fuel pool. This condition reflects a significant loss of spent
fuel pool water inventory and thus it is also a precursor to a loss of the ability to adequately cool
the irradiated fuel assembles stored in the pool.

Escalation of the emergency classification level would be via ICs AS1 or AS2-(seeAS2
Pevetoper-Notes)., or CS1.

Developer Notes:

For EAL #1

Depending upon the availability and range of instrumentation, this EAL may include specific
readings indicative of fael-uncovery; of a fuel assembly at known locations within the
REFUELING PATHWAY (e.g., a fuel assembly at the upper limit of the fuel handling mast);
consider both water and radiation level readings. Specify the mode applicability of a particular
indication if it is not available in all modes. Other sources for determining uncovery of
irradiated fuel, such as remote cameras, may also be included.

For EAL #2

The “site-specific listing of radiation monitors, and the associated readings, setpoints and/or
alarms” should contain those radiation monitors that could be used to identify damage to an
irradiated fuel assembly (e.g., confirmatory of a release of fission product gases from irradiated
fuel).

For EALs #1 and #2

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of
the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiation value beyond the
operating or display range of the installed radiation monitor. In those cases, EAL values should
be determined with a margin sufficient to ensure that an accurate monitor reading is available.
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For example, an EAL monitor reading might be set at 90% to 95% of the highest accurate
monitor reading. This provision notwithstanding, if the estimated/calculated monitor reading is
greater than approximately 110% of the highest accurate monitor reading, then developers may
choose not to include the monitor as an indication and identify an alternate EAL threshold.

To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration between
monitor readings into the classification assessment.

Development of the EALs should also consider the availability and limitations of mode-
dependent, or other controlled but temporary, radiation monitors. Specify the mode applicability
of a particular monitor if it is not available in all modes.

For EAL #3

fer—uscLThe “51te spemﬁc Level 2 Value is usually the spent fuel pool level that is adequate to
provide substantial radiation shielding for a person standing on the spent fuel pool operating
deck. This site-specific level is determined in accordance with the requirements of 10 CFR
50.155 and the guidance in NEI 12-02, Industry Guidance for Compliance with NRC Order EA-

/{ Formatted: Font: Italic

12-05 1-and NEH2-02and-applicable-owner’sgroup-guidanee:, “To Modify Licenses with

Regard to Reliable Spent Fuel Pool Instrumentation.”

It is recognized that some plants have a wide-range spent fuel pool level monitoring system that
requires actions to place in service and/or have an indication readout location outside the Contro
Room (e.g., in the spent fuel storage building). This EAL may specify such instrumentation
provided the indications can be obtained in a timely manner. If used, the basis section should
identify the design or operation features that affect EAL assessments (e.g., manual actions
required to place the instrumentation in service) and the anticipated time required for operators i
the Control Room to obtain the instrument reading for an EAL assessment. If the instrument

reading cannot be obtained in a timely manner, EAL #3 should not be used.

=3

ECL Assignment Attributes: 3.1.2.B and 3.1.2.C
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AA3

ECL: Alert

Initiating Condition: Radiation levels that impede access to equipment necessary for normal
plant operations, cooldown or shutdown.

Operating Mode Applicability: All
Example Emergency Action Levels: (1 or 2)
Neote:—Notes:

e A dose rate reading may be obtained from a permanently installed or temporary instrument,
or a survey.

o Ifthe equipment in the listed room or area was already inoperable or out-of-service before ****{ Formatted: Indent: Left: 0", Bulleted + Level: 1 + Aligned

— . . h at: 0.75" + Indent at: 1"
the event occurred, then no emergency classification is warranted.

(1) Dose rate greater than 15 mR/hr in ANY of the following areas:

e Control Room
e Central Alarm Station
e (other site-specific areas/rooms)

2) An UNPLANNED event results in radiation levels that prohibit or impede access to any
of the following plant rooms or areas:

(site-specific list of plant rooms or areas with entry-related mode applicability identified)
Basis:

This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude or
impede personnel from performing actions necessary to maintain normal plant operation, or to
perform a normal plant cooldown and shutdown. As such, it represents an actual or potential
substantial degradation of the level of safety of the plant. The Emergency Director should
consider the cause of the increased radiation levels and determine if another IC may be
applicable.

For EAL #2, an Alert declaration is warranted if entry into the affected room/area is, or may be,
procedurally required during the plant operating mode in effect at the time of the elevated
radiation levels. The emergency classification is not contingent upon whether entry is actually
necessary at the time of the increased radiation levels. Access should be considered as impeded
if extraordinary measures are necessary to facilitate entry of personnel into the affected
room/area (e.g., installing temporary shielding, requiring use of non-routine protective
equipment, requesting an extension in dose limits beyond normal administrative limits).

An emergency declaration is not warranted if any of the following conditions apply.

e The plant is in an operating mode different than the mode specified for the affected
room/area (i.e., entry is not required during the operating mode in effect at the time of the
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elevated radiation levels). For example, the plant is in Mode 1 when the radiation increase
occurs, and the procedures used for normal operation, cooldown and shutdown do not require
entry into the affected room until Mode 4.

e The increased radiation levels are a result of a planned activity that includes compensatory
measures which address the temporary inaccessibility of a room or area (e.g., radiography,
spent filter or resin transfer, etc.).

e The action for which room/area entry is required is of an administrative or record keeping
nature (e.g., normal rounds or routine inspections).

e The access control measures are of a conservative or precautionary nature, and would not
actually prevent or impede a required action.

Escalation of the emergency classification level would be via Recognition Category A, C or F
ICs.

Developer Notes:
EAL #1

The value of 15mR/hr is derived from the GDC 19 value of 5 rem in 30 days with adjustment for
expected occupancy times.

The “other site-specific areas/rooms” should include any areas or rooms requiring continuous
occupancy to maintain normal plant operation, or to perform a normal cooldown and shutdown.

EAL #2

The “site-specific list of plant rooms or areas with entry-related mode applicability identified”
should specify those rooms or areas that contain equipment which require a manual/local action
as specified in operating procedures used for normal plant operation, cooldown and shutdown.
Do not include rooms or areas in which actions of a contingent or emergency nature would be
performed. (e.g., an action to address an off-normal or emergency condition such as emergency
repairs, corrective measures or emergency operations). In addition, the list should specify the
plant mode(s) during which entry would be required for each room or area.

The list should not include rooms or areas for which entry is required solely to perform actions
of an administrative or record keeping nature (e.g., normal rounds or routine inspections).

If the equipment in the listed room or area was already inoperable, or out-of-service, before the
event occurred, then no emergency should be declared since the event will have no adverse
impact beyond that already allowed by Technical Specifications at the time of the event.

Rooms and areas listed in EAL #1 do not need to be included in EAL #2, including the Control
Room.

ECL Assignment Attributes: 3.1.2.C
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AS1

ECL: Site Area Emergency

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than 100
mrem TEDE or 500 mrem thyroid CDE.

Operating Mode Applicability: All

Example Emergency Action Levels: (1 or 2 or 3)

Notes:_‘ %**{ Formatted: Indent: Left: 0", Hanging: 0.5", Tab stops: Not }

at 1.5"
e The Emergency Director should declare the Site Area Emergency promptly upon \[ Formatted: Font: 12 pt, Bold )
determining that the applicable time has been exceeded; or will likely be exceeded.
e [fan ongoing release is detected and the release start time is unknown, assume that the
release duration has exceeded 15 minutes.
o If the effluent flow past an effluent monitor is known to have stopped due to actions to
isolate the release path, then the effluent monitor reading is no longer valid for classification

purposes.
e The pre-calculated effluent monitor values presented in EAL #1 should be used for %f*{ Formatted: Normal, Right: 0.45", Tab stops: 0.75", Left +
emergency classification assessments until the results from a dose assessment using 1.25", Left + Notat 0.5" + 1.5

actual meteorology are available.

1) Reading on ANY of the following radiation monitors greater than the reading shown for
15 minutes or longer:

(site-specific monitor list and threshold values) +—{ Formatted: Indent: Left: 0.25", First line: 0.25" ]

2) Dose assessment using actual meteorology indicates doses greater than 100 mrem TEDE
or 500 mrem thyroid CDE at or beyond (site-specific dose receptor point).

3) Field survey results indicate EITHER of the following at or beyond (site-specific dose
receptor point):

e Closed window dose rates greater than 100 mR/hr are expected to continue for 60
minutes or longer.

e Analyses of field survey samples indicate thyroid CDE greater than 500 mrem for one
hour of inhalation.

Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to 10% of the EPA Proteetive-Aetion-Guides{PAGs).. It includes
both monitored and un-monitored releases. Releases of this magnitude are associated with the
failure of plant systems needed for the protection of the public.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
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alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem thyroid CDE
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Classification based on effluent monitor readings assumes that a release path to the environment
is established. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effluent monitor reading is no longer valid for
classification purposes.

Escalation of the emergency classification level would be via IC AG1.
Developer Notes:

While this IC may not be met absent challenges to multiple fission product barriers, it provides
classification diversity and may be used to classify events that would not reach the same ECL
based on plant status or the fission product matrix alone. For many of the DBAs analyzed in the
Updated Final Safety Analysis Report, the discriminator will not be the number of fission
product barriers challenged, but rather the amount of radioactivity released to the environment.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent
(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent
(TEDE), as defined in 10 CFR §-20, is used in lieu of “...sum of EDE and CEDE....”.

The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; however,
some states have decided to base protective actions on child thyroid CDE. Nuclear power plant

ICs/EALs need to be consistent with the protective action methodologies employed by the Stateq
within their EPZs. The thyroid CDE dose used in the IC and EALs should be adjusted as

necessary to align with State protective action decision-making criteria.

An ORO may elect to adopt the guidance in the 2017 EPA PAG Manual (EPA-400/R-17/001
PAG Manual: Protective Action Guides and Planning Guidance for Radiological Incidents):
however, the NRC does not require licensees to adopt this guidance in their site emergency plan,
If the licensee chooses not to adopt this guidance, then the licensee and OROs should coordinate
to understand what differences may result in dose projections and PARs, and how to manage
those differences to ensure an appropriate emergency response. Understanding any differences
in advance may avoid delays in communicating and implementing protective actions. For
additional information, developers should refer to Emergency Preparedness Frequently Asked
Question (EPFAQ) 2017-001, Clarification of Implementation of the revised EPA Protective
Action Guide regarding revisions to EALs. The ADAMS Accession Number for this document

is ML17199F736.
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The “site-specific monitor list and threshold values” should be determined with consideration of
the following:

e Seclection of the appropriate installed gaseous effluent monitors.

o The effluent monitor readings should correspond to a dose of 100 mrem TEDE or 500 mrem
thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation
methodology employed) for one hour of exposure.

e Monitor readings will be calculated using a set of assumed meteorological data or
atmospheric dispersion factors; the data or factors selected for use should be the same as
those employed to calculate the monitor readings for ICs AA1 and AG1. Acceptable sources
of this information include, but are not limited to, the RETS/ODCM and values used in the
site’s emergency dose assessment methodology.

e The calculation of monitor readings will also require use of an assumed release isotopic mix;
the selected mix should be the same as that employed to calculate monitor readings for ICs
AA1 and AG1. Acceptable sources of this information include, but are not limited to, the
RETS/ODCM and values used in the site’s emergency dose assessment methodology.
Calculations to determine monitor readings should consider the potentially significant
radionuclides in the release stream that contribute to the CDE and CEDE.

e Depending upon the methodology used to calculate the EAL values, there may be overlap of
some values between different ICs. Developers will need to address this overlap by adjusting

these values in a manner that ensures a logical escalation in the ECL.

o—The “site-specific dose receptor point” is the distance(s) and/or locations used by the licensee +— | Formatted: Bulleted + Level: 2 + Aligned at: 0" + Indent
to distinguish between y cod to o L A R at: 0.25", No widow/orphan control

Won s1te and offs1te doses The selected dlstance(s) and/or locatlons should
reflect the content of the emergency plan, and the procedural methodology used to determine
offsite doses and Protective Action Recommendations. The variation in selected dose receptor
points means there may be some differences in the distance from the release point to the
calculated dose point from site--to--site.

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of
the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiological effluent value
beyond the operating or display range of the installed effluent monitor. In those cases, EAL
values should be determined with a margin sufficient to ensure that an accurate monitor reading
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor
reading is greater than approximately 110% of the highest accurate monitor reading, then
developers may choose not to include the monitor as an indication and identify an alternate EAL
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threshold.

Although the IC references TEDE, field survey results are generally available only as a “whole
body” dose rate. For this reason, the field survey EAL specifies a “closed window” survey
reading.

Indications from a real-time dose projection system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, the capability may not be within the
scope of the plant Technical Specifications. A licensee may request to include an EAL using
real-time dose projection system results; approval will be considered on a case-by-case basis.

Indications from a perimeter monitoring system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, these monitors may not be controlled and
maintained to the same level as plant equipment, or within the scope of the plant Technical
Specifications. In addition, readings may be influenced by environmental or other factors. A
licensee may request to include an EAL using a perimeter monitoring system; approval will be
considered on a case-by-case basis.

ECL Assignment Attributes: 3.1.3.C
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AS2

[See Developer Notes]
ECL: Site Area Emergency

Initiating Condition: Spent fuel pool level at (site-specific Level 3 description).
Operating Mode Applicability: All

Example Emergency Action LevelsLevel:

1) Lowering of spent fuel pool level to (site-specific Level 3 value).

Basis:

This IC addresses a significant loss of spent fuel pool inventory control and makeup capability, a
condition leading to PMMINENTspent fuel damage. This condition entails major failures of
plant functions needed for protection of the public and thus warrant a Site Area Emergency
declaration.

It is recognized that this IC would likely not be met until well after another Site Area Emergency
IC was met; however, it is included to provide classification diversity.

Escalation of the emergency classification level would be via IC AG1 or AG2.
Developer Notes:

The “site-specific Level 3 value” is usually that spent fuel pool level where fuel remains covered
and actions to implement make-up water addition should no longer be deferred. Iraeceerdanee
discussionin ; 4 Orde 0 Hisre hat thi an

NR
oar =

site-specific level is determined in accordance with the requirements of 10 CFR 50.155 and the

guidance in NEI 12-02. Industry Guidance for Compliance with NRC Order EA-12-05 [-and NEL /{ Formatted: Font: Italic

12-02and-apphicable-owner’s-group-guidance;

Limitations-assoeiated, “To Modify Licenses, with the-desien or operation of instrumentation used | Formatted: Font: Italic

to-determine-the Level 3value-Regard to Reliable Spent Fuel Pool Instrumentation.”

It is recognized that some plants have a wide-range spent fuel pool level monitoring system that
requires actions to place in service and/or have an indication readout location outside the Control
Room (e.g., in the spent fuel storage building). This EAL may specify such instrumentation
provided the indications can be obtained in a timely manner. If used, the basis section should
identify the design or operation features that affect EAL assessments (e.g., manual actions
required to place the instrumentation in service) and the anticipated time required for operators in
the Control Room to obtain the instrument reading for an EAL assessment. If the instrument

reading cannot be obtained in a timely manner, EAL #3 should not be used.
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AG1

ECL: General Emergency

Initiating Condition: Release of gaseous radioactivity resulting in offsite dose greater than
1,000 mrem TEDE or 5,000 mrem thyroid CDE.

Operating Mode Applicability: All

Example Emergency Action Levels: (1 or 2 or 3)

Notes:_ %**{ Formatted: Indent: Left: 0", Hanging: 0.5", Tab stops: Not }
at 1.5"

e The Emergency Director should declare the General Emergency promptly upon determining ~{ Formatted: Font: 12 pt, Boid )
that the applicable time has been exceeded; or will likely be exceeded.

e [fan ongoing release is detected and the release start time is unknown, assume that the
release duration has exceeded 15 minutes.

o If the effluent flow past an effluent monitor is known to have stopped due to actions to
isolate the release path, then the effluent monitor reading is no longer valid for classification
purposes.

e The pre-calculated effluent monitor values presented in EAL #1 should be used for %f*{ Formatted: Normal, Right: 0.45", Tab stops: 0.25", Left +
emergency classification assessments until the results from a dose assessment using 0.75% Left + 1.25", Left

actual meteorology are available.

1) Reading on ANY of the following radiation monitors greater than the reading shown for
15 minutes or longer:

(site-specific monitor list and threshold values) +—{ Formatted: Indent: Left: 0.25", First line: 0" ]

2) Dose assessment using actual meteorology indicates doses greater than 1,000 mrem
TEDE or 5,000 mrem thyroid CDE at or beyond (site-specific dose receptor point).

3) Field survey results indicate EITHER of the following at or beyond (site-specific dose
receptor point):

e (losed window dose rates greater than 1,000 mR/hr are expected to continue for 60
minutes or longer.

e Analyses of field survey samples indicate thyroid CDE greater than 5,000 mrem for
one hour of inhalation.

Basis:

This IC addresses a release of gaseous radioactivity that results in projected or actual offsite
doses greater than or equal to the EPA PreteetiveAction-Guides(PAGs).. It includes both
monitored and un-monitored releases. Releases of this magnitude will require implementation of
protective actions for the public.

Radiological effluent EALs are also included to provide a basis for classifying events and
conditions that cannot be readily or appropriately classified on the basis of plant conditions
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alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses
the spectrum of possible accident events and conditions.

The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem thyroid CDE was
established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Classification based on effluent monitor readings assumes that a release path to the environment
is established. If the effluent flow past an effluent monitor is known to have stopped due to
actions to isolate the release path, then the effluent monitor reading is no longer valid for
classification purposes.

Developer Notes:

The effluent ICs/EALSs are included to provide a basis for classifying events that cannot be | +—{ Formatted: Widow/Orphan control

readily classified on the basis of plant conditions alone. The inclusion of both types of ICs/EALs
more fully addresses the spectrum of possible events and accidents.

While this IC may not be met absent challenges to multiple fission product barriers, it provides
classification diversity and may be used to classify events that would not reach the same ECL
based on plant status or the fission product matrix alone. For many of the DBAs analyzed in the
Updated Final Safety Analysis Report, the discriminator will not be the number of fission
product barriers challenged, but rather the amount of radioactivity released to the environment.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent
(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent
(TEDE), as defined in 10 CFR §-20, is used in lieu of “...sum of EDE and CEDE....”.

The EPA PAG guidance provides for the use of adult thyroid dose conversion factors; however,
some states have decided to base protective actions on child thyroid CDE. Nuclear power plant
ICs/EALs need to be consistent with the protective action methodologies employed by the States
within their EPZs. The thyroid CDE dose used in the IC and EALs should be adjusted as
necessary to align with State protective action decision-making criteria.

An ORO may elect to adopt the guidance in the 2017 EPA PAG Manual (EPA-400/R-17/001
PAG Manual: Protective Action Guides and Planning Guidance for Radiological Incidents):
however, the NRC does not require licensees to adopt this guidance in their site emergency plan,
If the licensee chooses not to adopt this guidance, then the licensee and OROs should coordinate]
to understand what differences may result in dose projections and PARs, and how to manage
those differences to ensure an appropriate emergency response. Understanding any differences
in advance may avoid delays in communicating and implementing protective actions. For
additional information, developers should refer to Emergency Preparedness Frequently Asked
Question (EPFAQ) 2017-001, Clarification of Implementation of the revised EPA Protective
Action Guide regarding revisions to EALs. The ADAMS Accession Number for this document
is ML17199F736.

The “site-specific monitor list and threshold values” should be determined with consideration of
the following:
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e Selection of the appropriate installed gaseous effluent monitors.

e The effluent monitor readings should correspond to a dose of 1,000 mrem TEDE or 5,000
mrem thyroid CDE at the “site-specific dose receptor point” (consistent with the calculation
methodology employed) for one hour of exposure.

e Monitor readings will be calculated using a set of assumed meteorological data or
atmospheric dispersion factors; the data or factors selected for use should be the same as
those employed to calculate the monitor readings for ICs AA1 and AS1. Acceptable sources
of this information include, but are not limited to, the RETS/ODCM and values used in the
site’s emergency dose assessment methodology.

e The calculation of monitor readings will also require use of an assumed release isotopic mix;
the selected mix should be the same as that employed to calculate monitor readings for ICs
AA1 and AS1. Acceptable sources of this information include, but are not limited to, the
RETS/ODCM and values used in the site’s emergency dose assessment methodology.
Calculations to determine monitor readings should consider the potentially significant
radionuclides in the release stream that contribute to the CDE and CEDE.

e Depending upon the methodology used to calculate the EAL values, there may be overlap of
some values between different ICs. Developers will need to address this overlap by adjusting

these values in a manner that ensures a logical escalation in the ECL.

The “site-specific dose receptor point” is the distance(s) and/or locations used by the licensee to
distinguish between on-site and offsite doses. The selected distance(s) and/or locations should
reflect the content of the emergency plan, and procedural methodology used to determine offsite
doses and Protective Action Recommendations. The variation in selected dose receptor points
means there may be some differences in the distance from the release point to the calculated dose
point from site--to--site.

Developers should research radiation monitor design documents or other information sources to
ensure that 1) the EAL value being considered is within the usable response and display range of
the instrument, and 2) there are no automatic features that may render the monitor reading
invalid (e.g., an auto-purge feature triggered at a particular indication level).

It is recognized that the condition described by this IC may result in a radiological effluent value
beyond the operating or display range of the installed effluent monitor. In those cases, EAL
values should be determined with a margin sufficient to ensure that an accurate monitor reading
is available. For example, an EAL monitor reading might be set at 90% to 95% of the highest
accurate monitor reading. This provision notwithstanding, if the estimated/calculated monitor
reading is greater than approximately 110% of the highest accurate monitor reading, then
developers may choose not to include the monitor as an indication and identify an alternate EAL
threshold.

Although the IC references TEDE, field survey results are generally available only as a “whole

body” dose rate. For this reason, the field survey EAL specifies a “closed window” survey
reading.
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Indications from a real-time dose projection system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, the capability may not be within the
scope of the plant Technical Specifications. A licensee may request to include an EAL using
real-time dose projection system results; approval will be considered on a case-by-case basis.

Indications from a perimeter monitoring system are not included in the generic EALs. Many
licensees do not have this capability. For those that do, these monitors may not be controlled and
maintained to the same level as plant equipment, or within the scope of the plant Technical
Specifications. In addition, readings may be influenced by environmental or other factors. A
licensee may request to include an EAL using a perimeter monitoring system; approval will be
considered on a case-by-case basis.

ECL Assignment Attributes: 3.1.4.C
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AG2

[See Developer Notes]
ECL: General Emergency

Initiating Condition: Spent fuel pool level cannot be restored to at least (site-specific Level 3
description) for 60 minutes or longer.

Operating Mode Applicability: All
Example Emergency Action LevelsLevel:

Note: The Emergency Director should declare the General Emergency promptly upon
determining that 60 minutes has been exceeded; or will likely be exceeded.

1) Spent fuel pool level cannot be restored to at least (site-specific Level 3 value) for 60
minutes or longer.

Basis:

This IC addresses a significant loss of spent fuel pool inventory control and makeup capability
leading to a prolonged uncovery of spent fuel. This condition will lead to fuel damage and a
radiological release to the environment.

It is recognized that this IC weuld-likelynetmay be met until-wel-afterprior to another General
Emergency IC wasbeing met; (e.g., AG1, FG1, SG1 or SG8); however, it is included to provide
classification diversity.

Developer Notes:

The “site-specific Level 3 value” is usually that spent fuel pool level where fuel remains covered
and actions to implement make-up water addition should no longer be deferred. Iraececerdanee
A " h h " " n 1 1 . » 1 1 a 1 n

der EA 0 ecommended ha and

site-specific level is determined in accordance with the requirements of 10 CFR 50.155 and the

guidance in NEI 12-02. Industry Guidance for Compliance with NRC Order EA-12-05]-and NEL /{ Formatted: Font: Italic
2 925 a“é app“eable OWREFS group gul’dﬁﬂee-

v ouldm he EAL and/erBa onte any-si RSO
limitations-asseeiated, “To Modify Licenses, with the-design-or-operation-ofinstrumentationused /{Formatted: Font: Italic

to-determine-the Level 3valueRegard to Reliable Spent Fuel Pool Instrumentation.

It is recognized that some plants have a wide-range spent fuel pool level monitoring system that
requires actions to place in service and/or have an indication readout location outside the Control
Room (e.g., in the spent fuel storage building). This EAL may specify such instrumentation

provided the indications can be obtained in a timely manner. If used, the basis section should
identify the design or operation features that affect EAL assessments (e.g., manual actions
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required to place the instrumentation in service) and the anticipated time required for operators i

the Control Room to obtain the instrument reading for an EAL assessment. If the instrument

reading cannot be obtained in a timely manner, EAL #3 should not be used.

ECL Assignment Attributes: 3.1.4.C
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7 COLD SHUTDOWN / REFUELING SYSTEM MALFUNCTION ICS/EALS

Table C-1: Recognition Category “C” Initiating Condition Matrix

UNUSUAL EVENT

Lelaled

CU3 UNPLANNED
inerease-nLoss of all
RCS temperature_ and
(reactor vessel/RCS
PWR] or RPV

BWR]) level
indication for 15
minutes or longer.
Op. Modes: Cold
Shutdown, Refueling
CU4 Loss of Vital
DC power for 15
minutes or longer.
Op. Modes: Cold
Shutdown, Refueling

ALERT

CA1 Lossof
(reactor vessel/RCS
[PWR] or RPV
[BWR)]) inventory.
Op. Modes: Cold
Shutdown, Refueling

CA2 Lossofall
offsite and all onsite
AC power to
emergency buses for

15 minutes or longer.

Op. Modes: Cold
Shutdown, Refueling,
Defueled

CA3 Inability to
maintain the plant in
cold shutdown.

Op. Modes: Cold
Shutdown, Refueling

58

SITE AREA
EMERGENCY

CS1  Lossof
(reactor vessel/RCS
[PWR] or RPV
[BWRY]) inventory
affecting core decay
heat removal
capability.

Op. Modes: Cold
Shutdown, Refueling

GENERAL

EMERGENCY
CG1 Lossof
(reactor vessel/RCS
[PWR] or RPV
[BWRY]) inventory
affecting fuel clad
integrity with
containment
challenged.

Op. Modes: Cold
Shutdown, Refueling

kff{ Formatted: Space Before: 0 pt, After: 0 pt




UNUSUAL EVENT

CU5 Loss ofall
onsite or offsite
communications
capabilities.

Op. Modes: Cold
Shutdown, Refireling,
Defireled

CU6 __Internal

flooding affecting a
SAFETY SYSTEM

component required
for the current
operating mode.

Op. Modes: Cold
Shutdown, Refueling

ALERT

CA6 Hazardous
event affecting a
SAFETY SYSTEM
neededtrains required
for the current
operating mode.

Op. Modes: Cold
Shutdown, Refueling
CA7 Control Room

NEI 99-01 (Revision 7-DRAFT C)
Month 20XX

SITE AREA
EMERGENCY

CS7 _ Inability to

evacuation resulting

control a key safety

in transfer of plant

function from outside

control to alternate

the Control Room.

locations.

Op. Modes: Cold
Shutdown, Refueling
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Op. Modes: Cold
Shutdown, Refueling

GENERAL
EMERGENCY

Table intended for use by
EAL developers.
Inclusion in licensee
documents is not required.
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ECL: Notification of Unusual Event
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Initiating Condition: UNPEANNEDess-efLoss of all RCS temperature and (reactor <’4[ Formatted: Tab stops: Not at 2.68"

vessel/RCS [PWR] or RPV [BWR)]) inventerylevel indication for 15 minutes or longer.—

Operating Mode Applicability: Cold Shutdown, Refueling
Example Emergency Action Levels:—(1-or2)

2= ENPEANNED-nercascin-frite—speeibiesump-and-ortanko-tevels Formatted: MLBullet1, Indent: Left: 1.5", Numbered +

Level: 1 + Numbering Style: a, b, c, ... + Startat: 1 +
. Alignment: Left + Aligned at: 1.25" + Indent at: 1.5", Tab
Basis: stops: 0.75", Left + 1", Left

Formatted
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Example Emergeney-AetionLevelsLevel: | k—(po,.matted: Tab stops: 4", Left

Formatted: Font: Bold

Formatted: Right: 0.06", Space After: 0 pt, No
widow/orphan control

Note: The Emergency Director should declare the Unusual Event promptly upon determining
that 15 minutes has been exceeded; or will likely be exceeded. \[

(N N

a
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2)(1) Loss of ALL RCS temperature and (reactor vessel/RCS [PWR] or RPV [BWR)]) level
indieationindications for 15 minutes or longer.

Do <’4[ Formatted

Basis:

This IC addresses an UNPEANNED-inerease-in RCS-temperatare-abeve-theTechnieal
Speekﬁeat}eﬂ—eeld—shméewﬁempem&m%hmﬁ—er—themablhty to determme RCS temperature

Amoemen UNPEANNED-¢

tempemta*%h%t—when—theheat—(reactor Vessel/RCS [PWR] or RPV [BWR]) level The EAL

reflects a condition where there has been a loss of the indications necessary to monitor and
assure core decay heat removal-functionis-available-does-not-warrant-a-classification:

Durmg this COIldlthl‘l there is no 1mmed1ate threat of fuel damage because the core decay heat
load has been reduced since the cessation of power operation-; however, because these critical
parameters cannot be monitored, the condition represents a potential degradation of the level of

safety of the plant.
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Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
indication.

Escalation to_an Alert would be via IC CA1 based on an inventory loss or IC CA3 based on
exceeding plant configuration-specific timeheatup criteria.

Developer Notes:

None

ECL Assignment Attributes: 3.1.1.A
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ECL: Notification of Unusual Event

Initiating Condition: Loss of Vital DC power for 15 minutes or longer.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action LevelsLevel: ‘

Note: The Emergency Director should declare the Unusual Event promptly upon determining
that 15 minutes has been exceeded; or will likely be exceeded.

1) Indicated voltage is less than (site-specific bus voltage value) on required Vital DC buses
for 15 minutes or longer.

Basis:

This IC addresses a loss of Vital DC power which compromises the ability to monitor and
control operable SAFETY SYSTEMS when the plant is in the cold shutdown or refueling mode.
In these modes, the core decay heat load has been significantly reduced, and coolant system
temperatures and pressures are lower; these conditions increase the time available to restore a
vital DC bus to service. Thus, this condition is considered to be a potential degradation of the
level of safety of the plant.

As used in this EAL, “required” means the Vital DC buses necessary to support operation of the
in-service, or operable, train or trains of SAFETY SYSTEM equipment. For example, if Train A
is out-of-service (inoperable) for scheduled outage maintenance work and Train B is in-service
(operable), then a loss of Vital DC power affecting Train B would require the declaration of an
Unusual Event. A loss of Vital DC power to Train A would not warrant an emergency
classification.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Depending upon the event, escalation of the emergency classification level would be via IC CA1
or CA3, or an IC in Recognition Category A.

Developer Notes:

The “site-specific bus voltage value” should be based on the minimum bus voltage necessary for
adequate operation of SAFETY SYSTEM equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those loads.
This voltage is usually near the minimum voltage selected when battery sizing is performed.

The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string of
batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the
minimum voltage is approximately 1.81 Volts per cell.

ECL Assignment Attributes: 3.1.1.A
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CuUs

ECL: Notification of Unusual Event
Initiating Condition: Loss of all onsite or offsite communications capabilities.
Operating Mode Applicability: Cold Shutdown, Refueling, Defueled
Example Emergency Action Levels: (1 or 2 or 3)
1) Loss of ALL of the following onsite communication methods:
(site-specific list of communications methods)
2) Loss of ALL of the following ORO communications methods:
(site-specific list of communications methods)
3) Loss of ALL of the following NRC communications methods:
(site-specific list of communications methods)
Basis:
This IC addresses a significant loss of on-site or offsite communications capabilities. While not
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs
and the NRC.
This IC should be assessed only when extraordinary means are being utilized to make
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site
information via individuals or multiple radio transmission points, individuals being sent to offsite

locations, etc.).

EAL #1 addresses a total loss of the communications methods used in support of routine plant
operations.

EAL #2 addresses a total loss of the communications methods used to notify all OROs of an
emergency declaration. The OROs referred to here are (see Developer Notes).

EAL #3 addresses a total loss of the communications methods used to notify the NRC of an
emergency declaration.

Developer Notes:
EAL #1 - The “site-specific list of communications methods” should include all communications
methods used for routine plant communications (e.g., commercial or site telephones, page-party

systems, radios, etc.). This listing should include installed plant equipment and components, and
not items owned and maintained by individuals.

68



NEI 99-01 (Revision 67-DRAFT ()
November 201p
Month 20XX

EAL #2 - The “site-specific list of communications methods” should include all communications
methods used to perform initial emergency notifications to OROs as described in the site
Emergency Plan. The listing should include installed plant equipment and components, and not
items owned and maintained by individuals. Example methods are ring-down/dedicated
telephone lines, commercial telephone lines, radios, and satellite telephones-and-. A method ma
also include electronic or internet-based communications teehnelogy-technologies with a
procedural means to determine if the message was accessed by an ORO (e.g., a read or opened
receipt, or other acknowledgement that the notification message was displayed such as an
independent phone call).

In the Basis section, insert the site-specific listing of the OROs requiring notification of an
emergency declaration from the Control Room in accordance with the site Emergency Plan, and
typically within 15 minutes.

EAL #3 — The “site-specific list of communications methods” should include all communications
methods used to perform initial emergency notifications to the NRC as described in the site
Emergency Plan. The listing should include installed plant equipment and components, and not
items owned and maintained by individuals. These methods are typically the dedicated
Emergency Notification System (ENS) telephone line and commercial telephone lines.

ECL Assignment Attributes: 3.1.1.C
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U6

ECL: Notification of Unusual Event

Initiating Condition: Internal flooding affecting a SAFETY SYSTEM component required for
the current operating mode.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level:

[@))] Internal room or area flooding of a magnitude sufficient to require manual or automatic
electrical isolation of a SAFETY SYSTEM component required by Technical

Specifications for the current operating mode.

Basis:

This IC addresses flooding of a building room or area that results in operators isolating power to
a SAFETY SYSTEM component or causes an automatic isolation of a SAFETY SYSTEM
component (e.g., a breaker or relay trip). To warrant classification, operability of the affected

component must be required by Technical Specifications for the current operating mode. This
event represents a potential degradation of the level of safety of the plant.

Escalation of the emergency classification level would be based on IC CA6.

Developer Notes:

Flooding is a condition where water is entering a room or area faster than available equipment is
capable removing it, resulting in a rise of water level within the room or area. Developers may
add this clarification or definition if it improves user understanding.

ECL Assignment Attributes: 3.1.1.A
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ECL: Alert

Initiating Condition: Loss of (reactor vessel/RCS [PWR] or RPV [BWRY]) inventory.
Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action EevelsLevel: (1 or2)

Note: The Emergency Director should declare the Alert promptly upon determining that 15
minutes has been exceeded; or will likely be exceeded.

(1) Loss of (reactor vessel/RCS [PWR] or RPV [BWR)]) inventory as indicated by level less
than (site-specific level).

2) a. (Reactor vessel/RCS [PWR] or RPV [BWR)]) level cannot be (monitored [PWR] of
determined [BWR]) for 15 minutes or longer-.

AND

b. EITHER of the following:

1. UNPLANNED increase in (site-specific sump and/or tank) levels due to a los: 3***W Formatted: Indent: Left: 1", Numbered + Level: 1 +

of (reactor vessel/RCS [PWR] or RPV [BWR]) inventory. /Tn”g”ltéﬁr?f-’ slty2|§1+, fr’] d3ér;{ - Stlag.at: 1+ Alignment: Left +

OR

2. Visual observation of UNISOLABLE RCS leakage.

Basis:

This IC addresses conditions that are precursors to a loss of the ability to adequately cool
irradiated fuel (i.e., a precursor to a challenge to the fuel clad barrier). This condition represents
a potential substantial reduction in the level of plant safety.

For EAL #1, a lowering of water level below (site-specific level) indicates that operator actions
have not been successful in restoring and maintaining (reactor vessel/RCS [PWR] or RPV
[BWR]) water level. The heat-upheatup rate of the coolant will increase as the available water |
inventory is reduced. A continuing decrease in water level will lead to core uncovery.

Although related, EAL #1 is concerned with the loss of RCS inventory and not the potential
concurrent effects on systems needed for decay heat removal (e.g., loss of a Residual Heat
Removal suction point). An increase in RCS temperature caused by a loss of decay heat removal
capability is evaluated under IC CA3.

For EAL #2, the inability to monitor (reactor vessel/RCS [PWR] or RPV [BWR]) level may be
caused by instrumentation and/or power failures, or water level dropping below the range of
available instrumentation. If water level cannot be (monitored; [PWR] or determined [BWR]) |
operators may determine that an inventory loss is occurring by observing changes in sump and/or
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tank levels. Sump and/or tank level changes must be evaluated against other potential sources of
water flow to ensure they are indicative of leakage from the (reactor vessel/RCS [PWR] or RPV
BWR]). s rsesmustbe-evaluated-againstotherpotentialseur 3

B4R An RCS inventory loss may also be determined by visual observation. Leakage from a
point above the vessel flange does not warrant an emergency classification since the leakage will
stop at that point and core cooling will not be challenged.

The 15-minute duration for the loss of level indication was chosen because it is half of the EAL
duration specified in IC CS1.

If the (reactor vessel/RCS [PWR] or RPV [BWRY]) inventory level continues to lower, then
escalation to Site Area Emergency would be via IC CS1.

Developer Notes:
For EAL #1 — the “site-specific level” should be based on either:

e [BWR] Low-Low ECCS actuation setpoint/Level 2. This setpoint was chosen because it is a
standard operationally significant setpoint at which some (typically high pressure ECCS)
injection systems would automatically start and is a value significantly below the low RPV
water level RPS actuation setpoint specified in IC CU1.

e [PWR] The minimum allowable level that supports operation of normally used decay heat
removal systems (e.g., Residual Heat Removal or Shutdown Cooling). If multiple levels
exist, specify each along with the appropriate mode or configuration dependency criteria.

For EAL #2 - The type and range of RCS level instrumentation may vary during an outage as the
plant moves through various operating modes and refueling evolutions, particularly for a PWR.
As appropriate to the plant design, alternate means of determining RCS level are installed to
assure that the ability to monitor level within the range required by operating procedures will not
be interrupted. The instrumentation range necessary to support implementation of operating
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than
that required during modes higher than Cold Shutdown.

Enter any “site-specific sump and/or tank™ levels that could be expected to increase if there were
a loss of inventory (i.e., the lost inventory would enter the listed sump or tank).

ECL Assignment Attributes: 3.1.2.B
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ECL: Alert

Initiating Condition: Loss of all offsite and all onsite AC power to emergency buses for 15
minutes or longer.

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled
Example Emergency Action LevelsLevel:

Notes:Note:—

e The Emergency Director should declare the Alert promptly upon determining that 15 minute >%f*{ Formatted: Indent: Left: 0", Space After: 0 pt, Bulleted +
has been exceeded; or will likely be exceeded. Level: 1 + Aligned at: 0.25" + Indent at: 0.5

® Any power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads
associated with ECCS and decay heat removal functions.

1) Loss of ALL offsite and ALL onsite AC Power to (site-specific emergency buses) for 15
minutes or longer.

Basis:

This IC addresses a total loss of AC power that compromises the performance of all SAFETY
SYSTEMS requiring electric power including those necessary for emergency core cooling,
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a Site
Area Emergency because of the increased time available to restore an emergency bus to service.
Additional time is available due to the reduced core decay heat load, and the lower temperatures
and pressures in various plant systems. Thus, when in these modes, this condition represents an
actual or potential substantial degradation of the level of safety of the plant.

Any AC power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads associated
with ECCS and decay heat removal functions.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
Escalation of the emergency classification level would be via IC CS1 or AS1.

Developer Notes:

The 15-minute EAL criterion is appropriate recognizing that the time-to-boil period can be less
than 30 minutes when decay heat removal is lost under mid-loop or reduced inventory

conditions.

For a power source that has multiple generators, the EAL and/or Basis section should reflect the
minimum number of operating generators necessary for that source to provide adequate power to
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an AC emergency bus. For example, if a backup power source is comprised of two generators
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis
section must specify that both generators for that source are operating.

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

The EAL and/or Basis section may specify the use of a non-safety-related power source provided«—{ Formatted: Space After: 12 pt

tha%epemﬂeﬁﬂﬁthasthe source is eeﬂtfeﬂedadequately mamtamed in aeeerdaﬂe%wﬁhabﬁemal

FbE%quppeﬁ—gu&del—mes}—Suehan approprlate mamtenance program and able to power the bus
loads associated with decay heat removal functions. This includes sources should-generathy-meet

the“Alternate-acsouree”definitionprovidedinthat support implementation of strategies
required by 10 CFR 50.2--155. “Mitigation of beyond-design-basis events.”

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized-and

ean—b%u%plememed—wﬁ-hm—lé—mufees Consider capabilities such as power source cross-ties,
“swing” generators, other power sources described in abnormal or emergency operating
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an
affected unit via a cross-tie to a companion unit may credit this power source in the EAL
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63.

ECL Assignment Attributes: 3.1.2.B
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Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Eevels:—(1-or2)Level:

Notes:Note:—

/{

Formatted: Font color: Auto

)

applicable time has been exceeded; or will likely be exceeded.

When assessing the “0 minutes” Heatup Duration, a momentary UNPLANNED excursion

o The Emergency Director should declare the Alert promptly upon determining that the

above the Technical Specification cold shutdown temperature limit when the decay heat

removal function is available does not warrant a classification.

If the loss of decay heat removal capability affects the reliability of RCS temperature

M

indication, then the emergency classification should be based on estimates of RCS

temperature using procedurally approved sources (e.g., a calculated heatup curve).

UNPLANNED increase in RCS temperature to greater than (site-specific Technical

Specification cold shutdown temperature limit) for greater than the duration specified in

the foHowingtable-Table CA3-1, “RCS Heatup Duration Thresholds.”

1

Formatted: Indent: Left: 0", Space After: 0 pt, Bulleted +
Level: 1 + Aligned at: 0.25" + Indent at: 0.5"

|

Table CA3-1: RCS Heat-upHeatup Duration Thresholds

RCS Status

Containment Closure Status

Heat-upHeatup
Duration

Intact (but not at reduced

. . .
inventory [PWR]) Not applicable 60 minutes
Not intact (or at reduced Established 20 minutes*
inventory [PWR]) Not Established 0 minutes

* If an RCS heat removal system is in operation within this time frame and RCS
temperature is being reduced, the EAL is not applicable.

Basis:

This IC addresses conditions involving a loss of decay heat removal capability or an addition of
heat to the RCS in excess of that which can currently be removed. Either condition represents an
actual or potential substantial degradation of the level of safety of the plant.
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The RCS Heat-upHeatup Duration Thresholds table addresses an increase in RCS temperature
when CONTAINMENT CLOSURE is established but the RCS is not intact, or RCS inventory is
reduced (e.g., mid-loop operation in PWRs). The 20-minute criterion was included to allow time
for operator action to address the temperature increase.

The RCS Heat-apHeatup Duration Thresholds table also addresses an increase in RCS
temperature with the RCS intact. The status of CONTAINMENT CLOSURE is not crucial in
this condition since the intact RCS is providing a high pressure barrier to a fission product
release. The 60-minute time frame should allow sufficient time to address the temperature
increase without a substantial degradation in plant safety.

Finally, in the case where there is an increase in RCS temperature, the RCS is not intact or is at %**{ Formatted: Don't keep lines together

reduced inventory [PWR], and CONTAINMENT CLOSURE is not established, no heat-
apheatup duration is allowed (i.e., 0 minutes). This is because 1) the evaporated reactor coolant
may be released directly into the Containment atmosphere and subsequently to the environment,
and 2) there is reduced reactor coolant inventory above the top of irradiated fuel._When
assessing the “0 minutes” Heatup Duration, a momentary UNPLANNED excursion above the
Technical Specification cold shutdown temperature limit when the decay heat removal function
is available does not warrant a classification.

EAL #2 provid based-indication-of RCS] .

If the loss of decay heat removal capability affects the reliability of RCS temperature indication
then the emergency classification should be based on estimates of RCS temperature using
procedurally approved sources (e.g., a calculated heatup curve).

Escalation of the emergency classification level would be via IC CS1 or AS1.

Developer Notes:

For EAL #1 — Enter the “site-specific Technical Specification cold shutdown temperature limit”
where indicated. The RCS should be considered intact or not intact in accordance with site-
specific criteria.

For PWRs, this IC and its associated EALs address the concerns raised by Generic Letter 88-17,
Loss of Decay Heat Removal. A number of phenomena such as pressurization, vortexing, steam
generator U-tube draining, RCS level differences when operating at a mid-loop condition, decay
heat removal system design, and level instrumentation problems can lead to conditions where
decay heat removal is lost and core uncovery can occur. NRC analyses show that there are
sequences that can cause core uncovery in 15 to 20 minutes, and severe core damage within an
hour after decay heat removal is lost. The allowed time frames are consistent with the guidance
provided by Generic Letter 88-17 and believed to be conservative given that a low pressure
Containment barrier to fission product release is established.

ECL Assignment Attributes: 3.1.2.B
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CA6

ECL: Alert

Initiating Condition: Hazardous event affecting a SAFETY SYSTEM neededtrains required
for the current operating mode.

Operating Mode Applicability: Cold Shutdown, Refueling, Defueled

Example Emergency Action LevelsLevel:

Numbering Style: 1, 2, 3, ... + Start at: 1 + Alignment: Left +

(€8] a. The occurrence of ANY of the following hazardous events: j Formatted: Indent: Hanging: 0.5", Numbered + Level: 1 +
Aligned at: 0.25" + Indent at: 0.5"

Seismic event (earthquake)

Internal or external flooding event

High winds or tornado strike

FIRE

EXPLOSION

(site-specific hazards)

Other events with similar hazard characteristics as determined by the Shift
Manager

AND

b. EIFHERThe event has resulted in BOTH of the following:

1. Event-damage has-eausedindieationsIndications of degraded performance
inatleastone-train-ofon a SAFETY SYSTEM neededtrain required by

Technical Specifications for the current operating mode.

ORAND

2. The-event-hascaused EITHER of the following:

a) VISIBLE DAMAGE to a second SAFETY SYSTEM ecompenent-or Formatted: Indent: Left: 1.5", Numbered + Level: 1 +
. : . : : Numbering Style: a, b, ¢, ... + Start at: 1 + Alignment: Left +
s&uet&f%ﬁeeded. train required by Technical Specifications for the Aligned at: 1.25" + Indent at: 1.5, Tab stops: 0.75", Left
current operating mode. + Not at 0.5"

ThistCaddressosaharzardonsoventthateauses-damaecOR
b) Indications of degraded performance to a second SAFETY SYSTEM; T Formatted: MLBulletl, Indent: Left: 1.5", Numbered +

train Level: 1 + Numbering Style: a, b, ¢, ... + Startat: 1 +
’ Alignment: Left + Aligned at: 1.25" + Indent at: 1.5", Tab
stops: 0.75", Left + 1", Left

required by Technical Specifications for the current operating mode.

Basis: 4/——[ Formatted ]

-This IC addresses a hazardous event of sufficient magnitude to cause degraded performance to a
SAFETY SYSTEM train with either 1) VISIBLE DAMAGE to a second SAFETY SYSTEM
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train or 2) indications of degraded performance on a second SAFETY SYSTEM train. The
affected trains may be on the same SAFETY SYSTEM or different SAFETY
SYSTEMS. Commercial nuclear power plant SAFETY SYSTEMS are typically comprised of
two or more separate and redundant trains of equipment in accordance with site-specific design
criteria. This eenditionpermits a plant to respond to an event affecting a single train without
compromising public health and safety from radiological events. Nonetheless, a hazardous event
of sufficient magnitude to impact two SAFETY SYSTEM trains has the potential to significantly
redueesreduce the margin to a loss or potential loss of a fission product barrier, and therefore
represents an actual or potential substantial degradation of the level of safety of the plant.

EAL1-b-1addressesThe “second SAFETY SYSTEM train” referenced in EAL statement (1)b.2
may be associated with the same SAFETY SYSTEM as the train experiencing the indications of]
degraded performance per statement (1)b.1 or a different SAFETY SYSTEM. In addition, the
EAL assessment is independent of the operability/functionality status of the second train. For
example, if a system train required by Technical Specifications is out-of-service for maintenancg
at the time of the event and sustains VISIBLE DAMAGE, then an emergency declaration is
warranted if another SAFETY SYSTEM train has indications of degraded performance.

The phrase “required by Technical Specifications for the current operating mode” should be
taken to mean that the affected system train is expected to be operable per requirements in
Technical Specifications, irrespective of whether it is operable at the time of the event.

The “indications of degraded performance” address damage to a SAFETY SYSTEM train that ig
in service/operation since indications for it will be readily available. The indications of degraded
performance should be significant enough to cause concern regarding the eperabilityfunctionality
or reliability of the SAFETY SYSTEM train. — It is recognized that a train may be put into
service sometime after the event has occurred; in that case, the emergency classification
assessment should be made at the time the train displays indications of degraded performance.

EAE+b2The term VISIBLE DAMAGE addresses damage to a SAFETY SYSTEM
compenenttrain that is not in service/operation or readily apparent through indications alone;-er

FH —. Operators will make thisa
determination_ of VISIBLE DAMAGE based on the totality of available event and damage report
information. This is intended to be a brief assessment not requiring lengthy analysis or
quantification of the damage.

Escalation of the emergency classification level would be via IC CS1 or AS1.
Developer Notes:

Developers may add one or more of the following paragraphs to the Basis section as applicable
to the plant design.

1.  An event affecting equipment common to two or more SAFETY SYSTEMS or
SAFETY SYSTEM trains (i.e., there are indications of degraded performance and/or
VISIBLE DAMAGE affecting the common equipment) should be classified under
this IC. By affecting the functionality or reliability of multiple system trains, the loss
of the common equipment effectively meets the two-train impact criteria that underlig
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the EALs and Basis. Examples of such equipment include a Refueling Water Storage
Tank [PWR] or a Condensate Storage Tank [BWR].

2.  An event affecting a single-train SAFETY SYSTEM (i.e., there are indications of
degraded performance and/or VISIBLE DAMAGE affecting the one train) would not
be classified under this IC because the two-train impact criteria that underlie the
EALs and Basis would not be met. If an event affects a single-train SAFETY
SYSTEM, then the emergency classification should be made based on plant
parameters/symptoms meeting the EALs for another IC. Depending upon the

circumstances, classification may also occur based on Shift Manager/Emergency
Director judgement.

3.  An event that affects two trains of a SAFETY SYSTEM (e.g., one train has
indications of degraded performance and the other VISIBLE DAMAGE) that also has
one or more additional trains should be classified under this IC. This approach
maintains consistency with the two-train impact criteria that underlie the EALs and
Basis, and is warranted because the event was severe enough to affect the
functionality or reliability of two trains of a SAFETY SYSTEM despite plant design
criteria associated with system and system train separation and protection. Such an
event may have caused other plant impacts that are not immediately apparent.

For (site-specific hazards), developers should consider including other significant, site-specific
hazards to the bulleted list contained in EAL 1.a (e.g., a seiche).

ECL Assignment Attributes: 3.1.2.B
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CAT7

ECL: Alert

Initiating Condition: Control Room evacuation resulting in transfer of plant control to alternat

locations.
rating M Applicability: Cold Shutdown, Refuelin:

Example Emergency Action Level:

[@0)] An event has resulted in plant control being transferred from the Control Room to (site-
specific remote shutdown panels and local control stations).

Basis:

This IC addresses an evacuation of the Control Room that results in transfer of plant control to
alternate locations outside the Control Room. The loss of the ability to control the plant from th

e

h

Control Room is considered to be a potential substantial degradation in the level of plant safety.

Following a Control Room evacuation, control of the plant will be transferred to alternate
shutdown locations. The necessity to control a plant shutdown from outside the Control Room
in addition to responding to the event that required the evacuation of the Control Room, will
present challenges to plant operators and other on-shift personnel. Activation of the ERO and
emergency response facilities will assist in responding to these challenges.

Escalation of the emergency classification level would be via IC CS7.

Developer Notes:

—

Formatted: Indent: Hanging: 0.5", Numbered + Level: 1 +
Numbering Style: 1, 2, 3, ... + Start at: 1 + Alignment: Left +
Aligned at: 0.25" + Indent at: 0.5"

—

Formatted

The “site-specific remote shutdown panels and local control stations” are the panels and control
stations referenced in plant procedures used to cooldown and shutdown the plant from a
location(s) outside the Control Room.

ECL Assignment Attributes: 3.1.2.B
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CS1

ECL: Site Area Emergency

Initiating Condition: Loss of (reactor vessel/RCS [PWR] or RPV [BWR)]) inventory affecting
core decay heat removal capability.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Levels: (1 or 2 or 3), /[ Formatted: Font: Not Bold ]

Note: The Emergency Director should declare the Site Area Emergency promptly upon
determining that 30 minutes has been exceeded; or will likely be exceeded.

1) a. CONTAINMENT CLOSURE not established.

AND

b. (Reactorvessel/RES-RHR flow is lost and not restored within 30 minutes [PWR] ﬁ*i Formatted: Indent: Left: -0.5", Hanging: 1.5", Tab stops:
or RPV {BH#R}-level less than (site-specific level):) [BIWR]). 0.5" Left

2) a. CONTAINMENT CLOSURE established.

AND

b. (Reactor vessel/RCS HPHR}er RPV{BHRP-level less than (site-specific level)y:)
[PWR] or Adequate core cooling cannot be assured [BWR)]).

3) a. (Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot be (monitored [PWR] or
determined [BWR]) for 30 minutes or longer.

AND
b. Core uncovery is indicated by ANY of the following:

e (Site-specific radiation monitor) reading greater than (site-specific value)

e Erratic source range monitor indication [PWR]

e UNPLANNED increase in (site-specific sump and/or tank) levels of sufficient
magnitude to indicate core uncovery

@

e Visual observation of UNISOLABLE RCS leakage of sufficient magnitude to
make core uncovery likely

e (Other site-specific indications) < Formatted: Indent: Left: 1", Bulleted + Level: 1 + Aligned }

at: 0.06" + Indent at: 0.31", Tab stops: Not at 1.25"

Basis: ‘\[ Formatted: Indent: Left: 0" )

kff{ Formatted: Indent: Left: 0", Hanging: 0.25" ]
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This IC addresses a significant and prolonged loss of (reactor vessel/RCS [PWR] or RPV [BWR]
inventory control and makeup capability-leading-to-IMMINENT-fuel- damage.. The lost f
inventory may be due to a RCS component failure, a loss of configuration control or prolonged
boiling of reactor coolant. These conditions entail major failures of plant functions needed for
protection of the public and thus warrant a Site Area Emergency declaration.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCS/reactor
vessel level cannot be restored;_(or spray cooling cannot be established [BIWR]), then fuel

damage is prebablelikely.

Outage/shutdown contingency plans typically provide for re-establishing or verifying
CONTAINMENT CLOSURE following a loss of heat removal or RCS inventory control
functions. The difference in the specified RCS/reactor vessel levels of EALs 1.b and 2.b reflect
the fact that with CONTAINMENT CLOSURE established, there is a lower probability
efpotential for a fission product release to the environment.

[P for PWR] EAL 1.b addresses a loss of RHR flow and subsequent heatup of the RCS. The
principal concern is a lowering of the loop level below that needed to provide an acceptable
suction source for the operating RHR train. The loss of the suction source could result in
vortexing and potential air entrainment in the RHR line, and a pump trip. Indications of this
conditions include a loop level below a required minimum level, fluctuations in RHR pump
motor amperage, excessive pump vibration, and no RHR flow. Thirty minutes was selected as a
reasonable amount of time for plant operators to recognize the problem, secure the affected train
and place another train into service, if available.

In EAL 3.a, the 30-minute criterion is tied to a readily recognizable event start time (i.e., the total
loss of ability to monitor level), and allows sufficient time to monitor, assess and correlate
reactor and plant conditions to determine if core uncovery has actually occurred (i.e., to account
for various accident progression and instrumentation uncertainties). It also allows sufficient time
for performance of actions to terminate the leakage, recover inventory control/makeup
equipment-and/er, restore level monitoring, and/or establish CONTAINMENT CLOSURE if nof
previously established.

The inability to monitor (reactor vessel/RCS [PWR] or RPV [BWR]) level may be caused by

instrumentation and/or ower failures _or water level dropping below the range of available
w b v R A

8 braRRen B If Water level cannot be (monltored [PWR] or determmed [B WR])
operators may determme that an inventory loss is occurring by observing changes in sump and/or
tank levels. Sump and/or tank level changes must be evaluated against other potential sources of
water flow to ensure they are indicative of leakage from the (reactor vessel/RCS [PWR] or RPV
BWR ) Sw%aﬁéeﬁea“‘ lexel “"“aos mustbe-evaluated @ﬁr:st therpotential-sourees-of

%14%% An RCS 1nventorv loss may also be determlned bv v1sual observatlon

These EALs address concerns raised by Generic Letter 88-17, Loss of Decay Heat Removal,
SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; NUREG-1449, Shutdown
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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.

Escalation of the emergency classification level would be via IC CG1 or AG1.
Developer Notes:

Accident analyses suggest that fuel damage may occur within one hour of uncovery depending
upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91-283, NUREG-
1449 and NUMARC 91-06.

The type and range of RCS level instrumentation may vary during an outage as the plant moves
through various operating modes and refueling evolutions, particularly for a PWR. As
appropriate to the plant design, alternate means of determining RCS level are installed to assure
that the ability to monitor level within the range required by operating procedures will not be
interrupted. The instrumentation range necessary to support implementation of operating
procedures in the Cold Shutdown and Refueling modes may be different (e.g., narrower) than
that required during modes higher than Cold Shutdown.

PWR «——{ Formatted: Keep with next, Keep lines together

For EAL #1.b —The 30-minute time period reflects information found in NUREG-1449

Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the United States.
The developer may replace the term RHR with the site-specific name of the system used to
remove decay heat during plant shutdowns.

For EAL #2.b — The “site-specific level” should be approximately the top of active fuel. If the <« { Formatted: No widow/orphan control

availability of on-scale level indication is such that this level value can be determined during
some shutdown modes or conditions, but not others, then specify the mode-dependent and/or
configuration states during which the level indication is applicable. If the design and operation
of water level instrumentation is such that this level value cannot be determined at any time
during Cold Shutdown or Refueling modes, then do not include EAL #2 (classification will be
accomplished in accordance with EAL #3).

For EAL #3.b — first bullet - As water level in the reactor vessel lowers, the dose rate above the

core will increase. Enter a “site-specific radiation monitor” that could be used to detect core

uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized

that the condition described by this IC may result in a radiation value beyond the operating or

display range of the installed radiation monitor. In those cases, EAL values should be

determined with a margin sufficient to ensure that an accurate monitor reading is available. For
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example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater
than approximately 110% of the highest accurate monitor reading, then developers may choose
not to include the monitor as an indication and identify an alternate EAL threshold.
Alternatively, if installed radiation monitors cannot detect core uncovery in the Cold Shutdown
mode (RCS intact), then this indicator can be made applicable only in the Refuel Mode (vessel

head removed).

To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration between
monitor readings into the classification assessment.

For EAL #3.b — second bullet - Post-TMI accident studies indicated that the installed PWR
nuclear instrumentation will operate erratically when the core is uncovered and that this should
be used as a tool for making such determinations.

For EAL #3.b — third bullet — Enter any ‘site-specific sump and/or tank” levels that could be
expected to change if there were a loss of RCS/reactor vessel inventory of sufficient magnitude
to indicate core uncovery. Specific level values may be included if desired.

For EAL #3.b — feurthfifth bullet - Developers should determine if other reliable indicators exist|
to identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any
unique or site-specific indications, not already used elsewhere, that will promote timely and
accurate emergency classification.

BWR

For EAL #1.b — “site-specific level” is the Low-Low-Low ECCS actuation setpoint / Level 1.
The BWR Low-Low-Low ECCS actuation setpoint / Level 1 was chosen because it is a standard
operationally significant setpoint at which some (typically low pressure ECCS) injection systems
would automatically start and attempt to restore RPV level. This is a RPV water level value that
is observable below the Low-Low/Level 2 value specified in IC CA1, but significantly above the
Top of Active Fuel (TOAF) threshold specified in EAL #2.

195 : k)

For EAL #2.b — In accordance with the BWROG EPGs/SAGs, Revision 4, under cold shutdown
or refueling conditions, core cooling can be assured by either core submergence or spray cooling|.

Plants that do not take credit for spray cooling in cold shutdown and refueling modes should use
“RPV level less than (the site-specific level associated with top of active fuel).”

For EAL #3.b — first bullet - As water level in the reactor vessel lowers, the dose rate above the
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized
that the condition described by this IC may result in a radiation value beyond the operating or
display range of the installed radiation monitor. In those cases, EAL values should be
determined with a margin sufficient to ensure that an accurate monitor reading is available. For
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater
85
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than approximately 110% of the highest accurate monitor reading, then developers may choose
not to include the monitor as an indication and identify an alternate EAL threshold.

Alternatively, if installed radiation monitors cannot detect core uncovery in the Cold Shutdown
mode (RCS intact), then this indicator can be made applicable only in the Refuel Mode (vessel

head removed).

To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration between
monitor readings into the classification assessment.

For BWRs that do not have installed radiation monitors capable of indicating core uncovery,
alternate site-specific level indications of core uncovery should be used if available.

For EAL #3.b — second bullet - Because BWR source range monitor (SRM) nuclear
instrumentation detectors are typically located below core mid-plane, this may not be a viable
indicator of core uncovery for BWRs.

For EAL #3.b — third bullet — Enter any “site-specific sump and/or tank” levels that could be
expected to change if there were a loss of RPV inventory of sufficient magnitude to indicate core
uncovery. Specific level values may be included if desired.

For EAL #3.b — feurthfifth bullet - Developers should determine if other reliable indicators exist
to identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any
unique or site-specific indications, not already used elsewhere, that will promote timely and
accurate emergency classification.

ECL Assignment Attributes: 3.1.3.B
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CS1?

ECL: Site Area Emergency
Initiating Condition: Inability to control a key safety function from outside the Control Room.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Level:

Note: The Emergency Director should declare the Site Area Emergency promptly upon

determining that (site-specific number of minutes) has been exceeded or will likely be

exceeded.

(1) Control of ANY of the following key safety functions is not reestablished within (site-
specific number of minutes) after plant control is transferred to locations outside the
Control Room.

e Core cooling [PWR] / RPV water level [BIWR]
o RCS heat removal

Basis:

This IC addresses an evacuation of the Control Room that results in the transfer of plant control
to locations outside the Control Room, and the control of a key safety function cannot be

reestablished in a timely manner. The failure to gain control of a key safety function following ¢

transfer of plant control to alternate locations is a precursor to a challenge to one or more fission

product barriers within a relatively short period of time.

Plant control is “transferred” upon completion of (site-specific action or procedure step). The
determination of whether or not “control” of key safety functions is established at the remote

safe shutdown location(s) is based on Emergency Director judgment. The Emergency Director ig

expected to make a reasonable, informed judgment within (the site-specific time for transfer)
minutes whether or not the operating staff has control of key safety functions from the remote
safe shutdown location(s).

The Operating Mode Applicability for the Reactivity Control Key Safety Function is limited to
modes during which there may exist inadequate shutdown margin due to an evacuation of the
Control Room. The IC is not applicable in the defueled operating mode because there is
sufficient control of spent fuel cooling from outside the Control Room to preclude threats to
irradiated fuel with the Control Room evacuated.

Escalation of the emergency classification level would be via IC FG1 or CG1.

Developer Notes:

Formatted: Indent: Left: 0.5", Bulleted + Level: 1 +
Aligned at: -0.94" + Indent at: -0.69", Tab stops: 0.75",

)
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If desired, the modes specified in the mode applicability table can be replaced with the
appropriate site-specific modes.

The “site-specific action or procedure step” should be the procedural action/step that concludes
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the process to transfer plant control to remote locations such that key safety functions are
controlled from locations outside the Control Room.

The “site-specific number of minutes” is the time in which plant control must be (or is expected
to be) reestablished at an alternate location as described in the site-specific fire response
analyses. Absent a basis in the site-specific analyses, 15 minutes should be used. Another time
period may be used with appropriate justification.

ECL Assignment Attributes: 3.1.3.B
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ECL: General Emergency

Initiating Condition: Loss of (reactor vessel/RCS [PWR] or RPV [BWR)]) inventory affecting
fuel clad integrity with containment challenged.

Operating Mode Applicability: Cold Shutdown, Refueling

Example Emergency Action Levels: (1 or 2)

Note: The Emergency Director should declare the General Emergency promptly upon

determining that 30 minutes has been exceeded; or will likely be exceeded.

1) a.
b.
2) a.
b.
c.

(Reactor vessel/RCS {P#R}-er RPV{BH R} -level less than (site-specific level)

for 30-minutes-ortonger:[ PIWR] or Adequate core cooling cannot be assured
BWR

AND

ANY indication from theTable CG1-1, Containment Challenge Table (see below).

(Reactor vessel/RCS [PWR] or RPV [BWR]) level cannot be (monitored [PWR] of
determined [BWR]) for 30 minutes or longer.

AND
Core uncovery is indicated by ANY of the following:

e (Site-specific radiation monitor) reading greater than (site-specific value)

e Erratic source range monitor indication [PWR]

e UNPLANNED increase in (site-specific sump and/or tank) levels of sufficient
magnitude to indicate core uncovery

O Q1 oo s dinotsnan

e Visual observation of UNISOLABLE RCS leakage of sufficient magnitude tq
make core uncovery likely

®  (Other site-specific indications)

AND

ANY indication from the-Table CG1-1, “Containment Challenge Table-{see

th)

|
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Table CG1-1: Containment Challenge Table

CONTAINMENT CLOSURE not established*

Measurable hydrogen exists inside containment

UNPLANNED increase in containment pressure

Secondary containment radiation monitor reading above (site-specific value) [BWR]

* If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit,
then declaration of a General Emergency is not required.
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Basis:

This IC addresses the inability to restore and maintain reactor vessel level above the top of active
fuel with containment challenged. This condition represents imminent or actual«ar—lMWl—IN—EN—"H
substantial core degradation or melting with potential for loss of containment integrity. Releases
can be reasonably expected to exceed EPA PAG exposure levels offsite for more than the
immediate site area.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCS/reactor
vessel level cannot be restored; (or spray cooling cannot be established [BIWR]), then fuel

damage is prebablelikely.

With CONTAINMENT CLOSURE not established, there is a high potential for a direct and
unmonitored release of radioactivity to the environment. If CONTAINMENT CLOSURE is re-
established prior to exceeding the 30-minute time limit, then declaration of a General Emergency
is not required.

The existeneepresence of an-explosive-mixture-means,-at-a-minimun-that the-measurable
hydrogen in containment atmespheric-hydrogen-is indicative of damage to fuel cladding. The

rate of hydrogen buildup will be a function of the degree of fuel cladding damage, the status of
CONTAINMENT CLOSURE, and the operation of systems with containment penetrations (e.g.

a containment ventilation system). The accumulation of hydrogen in the containment
atmosphere could lead to a concentration is-sufficient to support a-hydregenburn(i-eat-the

lewer-deflagration hmit—A-hydrogenburn-will raise-containment pressure-and-or an explosion;
either of these events could result in eeHateral-equipment damage leadingtoand a loss of

containment integrity. #This condition therefore represents a challenge to Containment
integrity.

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core
uncovery could result in anexplesivea flammable gas mixture in containment. If all installed |
hydrogen gas monitors are out-of-service during an event leading to fuel cladding damage, it
may not be possible to obtain a containment hydrogen gas concentration reading as ambient
conditions within the containment will preclude personnel access. During periods when installed
containment hydrogen gas monitors are out-of-service, operators may use the other listed
indications to assess whether er#net-containment is challenged.

In EAL 2.b, the 30-minute criterion is tied to a readily recognizable event start time (i.e., the total
loss of ability to monitor level), and allows sufficient time to monitor, assess and correlate
reactor and plant conditions to determine if core uncovery has actually occurred (i.e., to account
for various accident progression and instrumentation uncertainties). It also allows sufficient time
for performance of actions to terminate the leakage, recover inventory control/makeup
equipment-and/or, restore level monitoring, and/or establish CONTAINMENT CLOSURE if nof
previously established.

The inability to monitor (reactor vessel/RCS [PWR] or RPV [BWR]) level may be caused by

instrumentation and/or ower failures or water level dropping below the range of available
instrumentation. : nab L
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b d-by—in atation-andlorpowerfatures— erwaterteveldroppingbelovwtheranseof
axa e=in —If water level cannot be (momtored [PWR] or determined [BWR])

operators may determlne that an inventory loss is occurring by observing changes in sump and/or
tank levels. Sump and/or tank level changes must be evaluated against other potential sources of
water flow to ensure they are indicative of leakage from the (reactor vessel/RCS [PWR] or RPV
BWR Sump—aﬂd#er—ta{ﬂe}evel—eh&nges—lms{ An RCS 1nvent0rv loss may also be ev&lruateel

&e&eter—vessebﬁk%—EPWR—]—er—R—P—\LEBW}H}determmed bV v1§ual observatlon

These EALs address concerns raised by Generic Letter 88-17, Loss of Decay Heat Removal,
SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; 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.

Developer Notes:

Accident analyses suggest that fuel damage may occur within one hour of uncovery depending
upon the amount of time since shutdown; refer to Generic Letter 88-17, SECY 91-283, NUREG-
1449 and NUMARC 91-06.

The type and range of reactor vessel/RCS level instrumentation may vary during an outage as the
plant moves through various operating modes and refueling evolutions, particularly for a PWR.
As appropriate to the plant design, alternate means of determining reactor vessel/RCS level are
installed to assure that the ability to monitor level within the range required by operating
procedures will not be interrupted. The instrumentation range necessary to support
implementation of operating procedures in the Cold Shutdown and Refueling modes may be
different (e.g., narrower) than that required during modes higher than Cold Shutdown.

PWR

For EAL #1.a — The “site-specific level” should be approximately the top of active fuel. If the
availability of on-scale level indication is such that this level value can be determined during
some shutdown modes or conditions, but not others, then specify the mode-dependent and/or
configuration states during which the level indication is applicable. If the design and operation
of water level instrumentation is such that this level value cannot be determined at any time
during Cold Shutdown or Refueling modes, then do not include EAL #1 (classification will be
accomplished in accordance with EAL #2).

For EAL #2.b - first bullet - As water level in the reactor vessel lowers, the dose rate above the
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized
that the condition described by this IC may result in a radiation value beyond the operating or
display range of the installed radiation monitor. In those cases, EAL values should be
determined with a margin sufficient to ensure that an accurate monitor reading is available. For
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater
than approximately 110% of the highest accurate monitor reading, then developers may choose
not to include the monitor as an indication and identify an alternate EAL threshold.
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Alternatively, if installed radiation monitors cannot detect core uncovery with the RCS intact
(Cold Shutdown), this indicator can be made applicable only in the Refuel Mode (vessel head

removed).

To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration between
monitor readings into the classification assessment.

For plants that do not have installed radiation monitors capable of indicating core uncovery,
alternate site-specific level indications of core uncovery should be used if available.

For EAL #2.b - second bullet - Post-TMI accident studies indicated that the installed PWR
nuclear instrumentation will operate erratically when the core is uncovered and that this should

be used as a tool for making such determinations.

For EAL #2.b — third bullet - Enter any “site-specific sump and/or tank” levels that could be

expected to change if there were a loss of inventory of sufficient magnitude to indicate core
uncovery. Specific level values may be included if desired.

For EAL #2.b — fifth bullet - Developers should determine if other reliable indicators exist to
identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any unique
or site-specific indications, not already used elsewhere, that will promote timely and accurate
emergency classification.

BWR

For EAL #1.a — In accordance with the BWROG EPGs/SAGs, Revision 4, under cold shutdown
or refueling conditions, core cooling can be assured by either core submergence or spray cooling.
Plants that do not take credit for spray cooling in cold shutdown and refueling modes should use
“RPV level less than (the site-specific level associated with top of active fuel).”

For EAL #2.b - first bullet - As water level in the reactor vessel lowers, the dose rate above the
core will increase. Enter a “site-specific radiation monitor” that could be used to detect core
uncovery and the associated “site-specific value” indicative of core uncovery. It is recognized
that the condition described by this IC may result in a radiation value beyond the operating or

display range of the installed radiation monitor. In those cases, EAL values should be
determined with a margin sufficient to ensure that an accurate monitor reading is available. For
example, an EAL monitor reading might be set at 90% to 95% of the highest accurate monitor
reading. This provision notwithstanding, if the estimated/calculated monitor reading is greater
than approximately 110% of the highest accurate monitor reading, then developers may choose

not to include the monitor as an indication and identify an alternate EAL threshold. FerBWRs
Alternatively, if installed radiation monitors cannot detect core uncovery with the Cold

Shutdown mode (RCS intact), then this indicator can be made applicable only in the Refuel
Mode (vessel head removed).

To further promote accurate classification, developers should consider if some combination of
monitors could be specified in the EAL to build-in an appropriate level of corroboration betweer]
monitor readings into the classification assessment.
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For plants that do not have installed radiation monitors capable of indicating core uncovery,
alternate site-specific level indications of core uncovery should be used if available.

For EAL #2.b - second bullet - Post-TMI accident studies indicated that the installed PWR
nuclear instrumentation will operate erratically when the core is uncovered and that this should
be used as a tool for making such determinations. Because BWR Source Range Monitor (SRM)
nuclear instrumentation detectors are typically located below core mid-plane, this may not be a
viable indicator of core uncovery for BWRs.

For EAL #2.b — third bullet - Enter any “site-specific sump and/or tank” levels that could be
expected to change if there were a loss of inventory of sufficient magnitude to indicate core
uncovery. Specific level values may be included if desired.

For EAL #2.b — feusthfifth bullet - Developers should determine if other reliable indicators exist
to identify fuel uncovery (e.g., remote viewing using cameras). The goal is to identify any
unique or site-specific indications, not already used elsewhere, that will promote timely and
accurate emergency classification.

For-the Containment Challenge Table; | Formatted: Underline

\f Formatted: Underline

Site shutdown contingency plans typically provide for re-establishing CONTAINMENT
CLOSURE following a loss of RCS heat removal or inventory control functions.

For “Explestve-mixture”the second bullet on hydrogen, developers may enter the minimum
contalnment atmospherlc hydrogen concentratlon ﬂeeessaﬁ%e—s&ppeft—a—hydregaa—bﬁm—&%&he

fhe—p%aﬂ%has—ﬂ%s—ﬂ%e&ﬁeﬁ—a&#ai%%e—m—ﬂ%@emﬁ—l%eemthat is rellably detectable w1th

installed hydrogen monitors.

For BWRs, the use of secondary containment radiation monitors should provide indication of
increased release that may be indicative of a challenge to secondary containment. The “site-
specific value” should be based on the EOP maximum safe values because these values are
easily recognizable and have a defined basis.

ECL Assignment Attributes: 3.1.4.B
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8 INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI) ICS/EALS

Table E-1: Recognition Category “EI” Initiating Condition Matrix

UNUSUAL EVENT

E-HU11U1 _Damage to a loaded spent fuel cask
CONFINEMENTBOUNDARY.
Op. Modes: All

//[ Formatted: Font: Italic

Table intended for use by
EAL developers.
Inclusion in licensee
documents is not required.

S |
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ECL: -Notification of Unusual Event,
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Initiating Condition: -Damage to a loaded spent fuel cask-CONFINEMENTBOUNDARY-.
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technieal speeifieationallowablemost recent available radiation leveb-ensurvey result at the
surfaeelocation of a reading or as determined by licensee expertise and experience.

He  The “pad boundary” is the spent-fuel-easkouter edge of the reinforced concrete pad
designed to bear the weight of the stored casks.,

(1) a.  An event has caused VISIBLE DAMAGE to a loaded spent fuel cask.

AND

b. EITHER of the following:

1. For a cask on the ISFSI pad - A closed window survey result at any point along
the pad boundary indicates a general area dose rate greater than 10x normal
radiation levels.

OR

2. For a cask in transit to the ISFSI pad — A closed window survey result indicates a
cask dose rate greater than 10x the dose rate measured at the time the cask was
sealed, at approximately the same distance.

Basis:

This IC addresses an event that results in damage-VISIBLE DAMAGE to the CONEINEMENT
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stops: 0.25", Left

punctuation, Don't adjust space between Latin and Asian text,

]
ﬁ
i

Formatted: Font: Bold

Formatted: Don't allow hanging punctuation, Don't adjust
space between Latin and Asian text, Don't adjust space
between Asian text and numbers

—

B@UNBAR—\Lef—a stefagecask \.ontamm“loaded w1th spent nuclear fuel. H—apphesEvents to

}s—sea}ed—be assessed under this IC 1nclude natural phenomena (e.g., an eanhquake tornado str1k
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or flood) and those with man-made causes (e.g., a dropped or tipped over cask, or an

EXPLOSION). The issues of concern are the potential creation of a petential-or
aetualradioactivity release pathpathway to the environment, degradation of ene-er-mere-cask

shielding, degradation of the loaded fuel assemblies-due-to-environmental-factors, and

configuration changes whichthat could eause-challenges-inremevingchallenge removal the cask
or spent fuel from storage.

eonditions—The emphasis for this classification is the degradation in the level of safety of the
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The term “cask” encompasses the following components:

e [List of Components - See Developer Notes]

The IC is applicable at all times after a cask has been loaded with spent nuclear fuel and sealed
(welded or bolted closed), regardless of location (e.g., in the fuel building, during transit to the
ISFSI, or in storage at the ISFSI). Prior to the sealing of a cask, an event involving spent fuel

would be assessed against the Recognition Category A, “Abnormal Radiation Levels /
Radiological Effluent,” ICs/EALS to determine if an emergency declaration is warranted.

To support the capability to make a timely emergency classification, the EAL uses confirmatory

radiation readings as an indication of damage sufficient to warrant an Unusual Event declaration.

This approach obviates the need for a protracted post-event damage inspection and assessment to
support the emergency classification. For casks in storage, the radiation readings may be taken at

locations along the pad boundary that can be safely accessed by an individual with a hand-held
monitor, consistent with the site radiological and industrial safety requirements.

The “pad boundary” means the outer edge of the reinforced concrete pad designed to bear the
weight of the stored casks. This boundary is inside the ISFSI Protected Area and Controlled
Area.

In the case of extreme damage, radiological or other safety considerations may necessitate that a
dose rate be measured at a distance greater than that specified in the EAL. The intent is for

personnel to start taking radiation readings at some distance from the pad boundary or the cask,

and continue their approach while taking readings. If at any point during the approach the EAL
is met, then no survey at a closer location is required for EAL assessment purposes.

Security-related events for ISESIsan ISFSI, are covered under ICs HU1 and HAI. Formatted: Font color: Black

Formatted: Don't adjust space between Latin and Asian
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For (List of Components), enter the primary/major components used to transfer and store dry
spent nuclear fuel. Depending on the technology in use, this would typically be one or more of

the following:

e Bare fuel storage cask

Storage canister
Transfer cask

e Storage cask/module

e Concrete cask/overpack

A “bare fuel storage cask” is a heavy-walled, bolted lid metal cask into which the individual
“bare” fuel assemblies are loaded; it does not incorporate a welded canister.

The multiple of 10x was determined to provide a reasonable threshold for declaring an Unusual
Event. A reading of greater than 10x normal radiation levels or the cask dose rate at the time of
sealing is sufficient to indicate that a degradation in the level of safety of a cask may have
occurred but is high enough to accommodate fluctuations in background radiation due to natural

causes. Field survey results are generally available only as a “whole body” dose rate; for this
reason, the EAL specifies a “closed window” survey reading.

It should be noted that the minimum distance from the ISFSI to the nearest boundary of the
controlled area must be at least 100 meters (per 10 CFR 72.106); therefore, radiation levels at th¢

controlled area boundary would be a small fraction of the radiation levels measured at the pad
boundary.

ECL Assignment Attributes: 3.1.1.B
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9 FISSION PRODUCT BARRIER ICS/EALS

Table 9-F-1:  Recognition Category “F” Initiating

Condition Matrix

ALERT

FA1l

Any Loss or any Potential Loss of either the
Fuel Clad or RCS barrier.

Op. Modes: Power Operation, Hot Standby,
Startup, Hot Shutdown

SITE AREA EMERGENCY

FS1

Loss or Potential Loss of any two barriers.

Op. Modes: Power Operation, Hot Standby,
Startup, Hot Shutdown

GENERAL EMERGENCY

FG1

Loss of any two barriers and Loss or
Potential Loss of the third barrier.

Op. Modes: Power Operation, Hot Standby,
Startup, Hot Shutdown

See Table 9-F-2 for BWR EALs
See Table 9-F-3 for PWR EALs

Developer Note: The adjacent logic flow diagram is for

use by developers and is not required for site-specific
implementation; however, a site-specific scheme must
include some type of user-aid to facilitate timely and
accurate classification of fission product barrier losses

and/or potential losses. Such aids are typically comprised

of logic flow diagrams, “scoring” criteria or checkbox-

100

type matrices. The user-aid logic must be consistent with that of the
adjacent diagram.



POTENTIAL POTENTIAL POTENTIAL
LosS ‘ 0SS Loss ‘ LSS Loss ‘ 0SS
FUEL CLAD RCS CONTAINMENT
Loss of at least 2 - YES | FGI- Loss of ANY Two Barriers AND Loss or
Potential Loss of Third Barrier
NO
POTENTIAL POTENTIAL POTENTIAL
Loss ‘ 0SS Loss 0SS Loss ‘ 0SS
FUEL CLAD RCS CONTAINMENT
FSI - Loss or Potential Loss of ANY Two Barriers
POTENTIAL POTENTIAL
Loss ‘ 088 Loss ‘ 0SS
FUEL CLAD RCS
L 1

12

J FAL - ANY Loss or ANY Potential Loss of EITHER

l Fuel Clad OR RCS
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Developer Notes

1.

The logic used for these initiating conditions reflects the following considerations:
. The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the Containment Barrier.
. Unusual Event ICs associated with fission product barriers are addressed in Recognition Category S.

For accident conditions involving a radiological release, evaluation of the fission product barrier thresholds will need to be performed in
conjunction with dose assessments to ensure correct and timely escalation of the emergency classification. For example, an evaluation of the
fission product barrier thresholds may result in a Site Area Emergency classification while a dose assessment may indicate that an EAL for
General Emergency IC AG1 has been exceeded.

The fission product barrier thresholds specified within a scheme are expected to reflect plant-specific design and operating characteristics.
This may require that developers create different thresholds than those provided in the generic guidance.

Alternative presentation methods for the Recognition Category F ICs and fission product barrier thresholds are acceptable and include flow
charts, block diagrams, and checklist-type tables. Developers must ensure that the site-specific method addresses all possible threshold
combinations and classification outcomes shown in the BWR or PWR EAL fission product barrier tables. The NRC staff considers the
presentation method of the Recognition Category F information to be an important user aid and may request a change to a particular proposed
method if, among other reasons, the change is necessary to promote consistency across the industry.

As used in this Recognition Category, the term RCS leakage encompasses not just those types defined in Technical Specifications but also
includes the loss of RCS mass to any location— inside containment, a secondary-side system (i.e., PWR steam generator tube leakage), an
interfacing system, or outside of containment. The release of liquid or steam mass from the RCS due to the as-designed/expected operation of
a relief valve is not considered to be RCS leakage.

At the Site Area Emergency level, classification decision-makers should maintain cognizance of how far present conditions are from meeting
a threshold that would require a General Emergency declaration. For example, if the Fuel Clad and RCS fission product barriers were both
lost, then there should be frequent assessments of containment radioactive inventory and integrity. Alternatively, if both the Fuel Clad and
RCS fission product barriers were potentially lost, the Emergency Director would have more assurance that there was no immediate need to
escalate to a General Emergency.

The ability to escalate to a higher emergency classification level in response to degrading conditions should be maintained. For example, a
steady increase in RCS leakage would represent an increasing risk to public health and safety.
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Table 9-F-2: BWR EAL Fission Product Barrier Table
Thresholds for LOSS or POTENTIAL LOSS of Barriers

FA1 ALERT

Any Loss or any Potential Loss of either the

FS1 SITE AREA EMERGENCY
Loss or Potential Loss of any two barriers.

FG1 GENERAL EMERGENCY
Loss of any two barriers and Loss or

Fuel Clad or RCS barrier. Potential Loss of the third barrier.
Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
LOSS
1. RCS Activity 1. Primary Containment Pressure 1. Primary Containment Conditions
A. (Site-specific Not Applicable A. Primary Not Applicable A. UNPLANNED A.  Primary containment
indications that containment rapid drop in pressure greater than
reactor coolant pressure greater primary (site-specific value)
activity is than (site-specific containment OR
greater than 300 value) due to RCS pressure B. (site-specific
| puCi/gm dose leakage. following primary explosivedeflagration
equivalent I- containment mixture) exists inside
| 131). pressure rise primary containment.
B. Primary C. HCTL exceeded.
containment
pressure response
not consistent
with LOCA
conditions.
2. RPV Water Level 2. RPV Water Level 2. RPV Water Level
AL Primary A. RPV water level | A. RPV water level | Not Applicable Not Applicable Ar—Priman-contanment
containment cannot be cannot be restored i predh AL
fleedingSAG restored and and maintained It cannot be
entry required. maintained above (site- determined that core

above (site-

specific RPV

debris will be
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Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
LOSS
specific RPV water level retained in the RPV.

water level
corresponding to
the top of active
fuel) or cannot
be determined.

corresponding to
the top of active
fuel) or cannot be
determined.

3. Not Applicable

. RCS Leak Rate

. Primary Containment Isolation Failure

Not Applicable

Not Applicable

. UNISOLABLE

break in ANY of
the following:
(site-specific
systems with
potential for high-
energy line
breaks)

OR

. Emergency RPV

Depressurization.
OR

. EOPs direct the

opening of
multiple SRVs to
rapidly lower
RPV pressure.

A. UNISOLABLE

primary system
leakage that
results in
exceeding
EITHER of the
following:

1. Max Normal
Operating
Temperature
OR

2. Max Normal
Operating Area
Radiation
Level.

. UNISOLABLE

direct downstream
pathway to the
environment
exists after
primary
containment
isolation signal
OR

. Intentional

primary
containment
venting per
EOPs/SAGs

OR

. UNISOLABLE

primary system
leakage that
results in
exceeding
EITHER of the
following:

Not Applicable
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Fuel Clad Barrier

RCS Barrier

Containment Barrier

LOSS

POTENTIAL
LOSS

LOSS

POTENTIAL LOSS

LOSS

POTENTIAL LOSS

1. Max Safe
Operating
Temperature.
OR

2. Max Safe
Operating
Area
Radiation
Level.

4. Primary Containment Radiation

4. Primary Containment Radiation

4. Primary Containment Radiation

A. Primary Not Applicable A. Primary Not Applicable Not Applicable A. Primary containment
containment containment radiation monitor
radiation radiation monitor reading greater than
monitor reading reading greater (site-specific value).
greater than than (site-specific
(site-specific value).
value).

E i ¢ i ¢ o5t E. f ¢ o5t E. f

65. Emergency Director Judgment

65. Emergency Director Judgment

65. Emergency Director Judgment

A. ANY condition
in the opinion of
the Emergency
Director that
indicates Loss
of the Fuel Clad
Barrier.

A. ANY condition
in the opinion of
the Emergency
Director that
indicates
Potential Loss
of the Fuel Clad

A. ANY condition in
the opinion of the
Emergency
Director that
indicates Loss of
the RCS Barrier.

A. ANY condition in
the opinion of the
Emergency
Director that
indicates Potential
Loss of the RCS
Barrier.

A. ANY condition in
the opinion of the
Emergency
Director that
indicates Loss of
the Containment
Barrier.

A. ANY condition in the
opinion of the
Emergency Director
that indicates Potential
Loss of the
Containment Barrier.

106




NEI 99-01 (Revision 67-DRAFT ()
November 2012
Month 20XX
Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
LOSS
Barrier.
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Basis Information For
BWR EAL Fission Product Barrier Table 9-F-2

BWR FUEL CLAD BARRIER THRESHOLDS:

The Fuel Clad barrier consists of the zircalloy or stainless steel fuel bundle tubes that contain the

fuel pellets.
1. RCS Activity
Loss 1.A

This threshold indicates that RCS radioactivity concentration is greater than 300 nCi/gm
dose equivalent I-131. Reactor coolant activity above this level is greater than that
expected for iodine spikes and corresponds to an approximate range of 2% to 5% fuel
clad damage. Since this condition indicates that a significant amount of fuel clad damage
has occurred, it represents a loss of the Fuel Clad Barrier._ When assessing this threshold
via a sample analysis, the 15-minute emergency classification period begins when plant
operators receive the results of the analysis.

There is no Potential Loss threshold associated with RCS Activity.
Developer Notes:

Threshold values should be determined assuming RCS radioactivity concentration equals
300 uCi/gm dose equivalent I-131. Other site-specific units may be used (e.g., uCi/cc).

Alternately, a site may specify threshold indications corresponding to 2% fuel cladding
failure (instead of 300 uCi/gm dose equivalent I-131) and change the Basis section
accordingly. The basis for this threshold — either 300 uCi/gm dose equivalent 1-131 or
2% fuel cladding failure — should be consistent with the basis used for the Fuel Clad
Barrier Loss 4.A.

Depending upon site-specific capabilities, this threshold may have a sample analysis
component and/or a radiation monitor reading component.

Add this paragraph (or similar wording) to the Basis if the threshold includes a sample
analysis component, “It is recognized that sample collection and analysis of reactor
coolant with highly elevated activity levels could require several hours to complete.
Nonetheless, a sample-related threshold is included as a backup to other indications.”

RPV Water Level

Loss 2.A
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EOPs specify the plant conditions that require entry into the Severe Accident Guidelines
(SAGs). A SAG entry indicates that either adequate core cooling cannot be assured, a
condition likely to involve a loss of the fuel clad barrier, or core damage has already
occurred.

Potential Loss 2.A

This water level corresponds to the top of the active fuel and is used in the EOPs to
indicate a challenge to core cooling.
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The RPV water level threshold is the same as RCS barrier Loss threshold 2.A. Thus, this
threshold indicates a Potential Loss of the Fuel Clad barrier and a Loss of the RCS barrier
that appropriately escalates the emergency classification level to a Site Area Emergency.

This threshold is considered to be exceeded when, as specified in the site-specific EOPs,
RPV water cannot be restored and maintained above the specified level following
depressurization of the RPV (either manually, automatically or by failure of the RCS
barrier) or when procedural guidance or a lack of low pressure RPV injection sources
preclude Emergency RPV depressurization. EOPs allow the operator a wide choice of
RPV injection sources to consider when restoring RPV water level to within prescribed
limits. EOPs also specify depressurization of the RPV in order to facilitate RPV water
level control with low-pressure injection sources. In some events, elevated RPV pressure
may prevent restoration of RPV water level until pressure drops below the shutoff heads
of available injection sources. Therefore, this Fuel Clad barrier Potential Loss is met only
after either: 1) the RPV has been depressurized, or required emergency RPV
depressurization has been attempted, giving the operator an opportunity to assess the
capability of low-pressure injection sources to restore RPV water level or 2) no low
pressure RPV injection systems are available, precluding RPV depressurization in an
attempt to minimize loss of RPV inventory.

The term “cannot be restored and maintained above” means the value of RPV water level
is not able to be brought above the specified limit (top of active fuel). The determination
requires an evaluation of system performance and availability in relation to the RPV
water level value and trend. A threshold prescribing declaration when a threshold value
cannot be restored and maintained above a specified limit does not require immediate
action simply because the current value is below the top of active fuel, but does not
permit extended operation below the limit; the threshold must be considered reached as
soon as it is apparent that the top of active fuel cannot be attained.

Since the loss of ability to determine if adequate core cooling is being provided presents a
significant challenge to the fuel clad barrier, a potential loss of the fuel clad barrier is
specified.
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Developer Notes:

Loss 2.A

None

Potential Loss 2.A

The decision that "RPV water level cannot be determined" is directed by guidance given
in the RPV water level control sections of the EOPs.

Not Applicable (included for numbering consistency between barrier tablescolumn
Primary Containment Radiation
Loss 4.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the primary containment, assuming that reactor coolant activity equals
300 pCi/gm dose equivalent I-131. Reactor coolant activity above this level is greater
than that expected for iodine spikes and corresponds to an approximate range of 2% to
5% fuel clad damage. Since this condition indicates that a significant amount of fuel clad
damage has occurred, it represents a loss of the Fuel Clad Barrier.

The radiation monitor reading in this threshold is higher than that specified for RCS
Barrier Loss threshold 4.A since it indicates a loss of both the Fuel Clad Barrier and the
RCS Barrier. Note that a combination of the two monitor readings appropriately
escalates the emergency classification level to a Site Area Emergency.

There is no Potential Loss threshold associated with Primary Containment Radiation.
Developer Notes:

The reading should be determined assuming the instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory, with RCS radioactivity concentration
equal to 300 pnCi/gm dose equivalent I-131, into the primary containment atmosphere.
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6:5.

Alternately, a site may specify a threshold calculated using reactor coolant activity
corresponding to 2% fuel cladding failure (instead of 300 uCi/gm dose equivalent I-131)
and change the Basis section accordingly. The basis for this threshold — either 300
uCi/gm dose equivalent I-131 or 2% fuel cladding failure — should be consistent with the
basis used for the Fuel Clad Barrier Loss 1.A.

Emergency Director Judgment

Loss 65.A

This threshold addresses any other factors that are to be used by the Emergency Director
in determining whether the Fuel Clad Barrier is lost.

Potential Loss 65.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Fuel Clad Barrier is potentially lost. The Emergency Director
should also consider whether or not to declare the barrier potentially lost in the event that
barrier status cannot be monitored.

Developer Notes:

None

112



NEI 99-01 (Revision 67-DRAFT ()
November 201P
Month 20XX
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The RCS Barrier is the reactor coolant system pressure boundary and includes the RPV and all
reactor coolant system piping up to and including the isolation valves.

1.

Primary Containment Pressure
Loss 1.A

The (site-specific value) primary containment pressure is the drywell high pressure
setpoint which indicates a LOCA by automatically initiating the ECCS or equivalent
makeup system.

There is no Potential Loss threshold associated with Primary Containment Pressure.
Developer Notes:

None

RPV Water Level

Loss 2.A

This water level corresponds to the top of active fuel and is used in the EOPs to indicate
challenge to core cooling.

The RPV water level threshold is the same as Fuel Clad barrier Potential Loss threshold
2.A. Thus, this threshold indicates a Loss of the RCS barrier and Potential Loss of the
Fuel Clad barrier and that appropriately escalates the emergency classification level to a
Site Area Emergency.

This threshold is considered to be exceeded when, as specified in the site-specific EOPs,
RPV water cannot be restored and maintained above the specified level following
depressurization of the RPV (either manually, automatically or by failure of the RCS
barrier) or when procedural guidance or a lack of low pressure RPV injection sources
preclude Emergency RPV depressurization EOPs allow the operator a wide choice of
RPV injection sources to consider when restoring RPV water level to within prescribed
limits. EOPs also specify depressurization of the RPV in order to facilitate RPV water
level control with low-pressure injection sources. In some events, elevated RPV pressure
may prevent restoration of RPV water level until pressure drops below the shutoff heads
of available injection sources. Therefore, this RCS barrier Loss is met only after either: 1)
the RPV has been depressurized, or required emergency RPV depressurization has been
attempted, giving the operator an opportunity to assess the capability of low-pressure
injection sources to restore RPV water level or 2) no low pressure RPV injection systems
are available, precluding RPV depressurization in an attempt to minimize loss of RPV
inventory.
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The term, “cannot be restored and maintained above,” means the value of RPV water
level is not able to be brought above the specified limit (top of active fuel). The
determination requires an evaluation of system performance and availability in relation to
the RPV water level value and trend. A threshold prescribing declaration when a
threshold value cannot be restored and maintained above a specified limit does not
require immediate action simply because the current value is below the top of active fuel,
but does not permit extended operation beyond the limit; the threshold must be
considered reached as soon as it is apparent that the top of active fuel cannot be attained.

There is no RCS Potential Loss threshold associated with RPV Water Level.
RCS Leak Rate

Loss Threshold 3.A

Large high-energy lines that rupture outside primary containment can discharge
significant amounts of inventory and jeopardize the pressure-retaining capability of the
RCS unt11 they are 1solated Lﬁﬁﬂs—detemmed—th&&th%mp&med—h&%eaﬂne{—b%pfempﬂ-y

i - The RCS barrier
should be con51dered lost and the approprlate emergency declaratlon made as soon as the
plant operator determines that the leak cannot be isolated and, in all cases, within 15
minutes of initial event indications.

Loss Threshold 3.B

Emergency RPV Depressurization in accordance with the EOPs is indicative of a loss of
the RCS barrier. If Emergency RPV Depressurization is performed, the plant operators
are directed to open safety relief valves (SRVs)-and-keep-themopen:). Even though the
RCS is being vented into the suppression pool, a Loss of the RCS barrier exists due to the
diminished effectiveness of the RCS to retain fission products within its boundary.

Loss Threshold 3.C

In response to some plant conditions, EOPs may direct operators to rapidly lower RPV
pressure by opening multiple SRVs. This action is functionally equivalent to initiating an
emergency RPV depressurization. With the SRVs open, the RCS is being vented into the
suppression pool, resulting in a diminished effectiveness of the RCS to retain fission
products within its boundary. This constitutes a Loss of the RCS barrier.
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Potential Loss Threshold 3.A

Potential loss of RCS based on primary system leakage outside the primary containment
is determined from EOP temperature or radiation Max Normal Operating values in areas
such as main steam line tunnel, RCIC, HPCI, etc., which indicate a direct path from the
RCS to areas outside primary containment.

A Max Normal Operating value is the highest value of the identified parameter expected

to occur during normal plant operating conditions with all directly associated support and
control systems functioning properly.
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The indicators reaching the threshold barriers and confirmed to be caused by RCS
leakage from a primary system warrant an Alert classification. A primary system is
defined to be the pipes, valves, and other equipment which connect directly to the RPV
such that a reduction in RPV pressure will effect a decrease in the steam or water being
discharged through an unisolated break in the system.

An UNISOLABLE leak which is indicated by Max Normal Operating values escalates to
a Site Area Emergency when combined with Containment Barrier Loss threshold 3.A
(after a containment isolation) and a General Emergency when the Fuel Clad Barrier
criteria is also exceeded.

Developer Notes:

Loss Threshold 3.A

The list of systems included in this threshold should be the high energy lines which, if
ruptured and remain unisolated, can rapidly depressurize the RPV. These lines are
typically isolated by actuation of the Leak Detection system.

Large high-energy line breaks such as Main Steam Line (MSL), High Pressure Coolant
Injection (HPCI), Feedwater, Reactor Water Cleanup (RWCU), Isolation Condenser (IC)
or Reactor Core Isolation Cooling (RCIC) that are UNISOLABLE represent a significant
loss of the RCS barrier.

Loss Threshold 3.B
None
Loss Threshold 3.C
None

Potential Loss Threshold 3.A

The indications used to assess Max Normal temperature and radiation levels should be
readily accessible.

4. Primary Containment Radiation
Loss 4.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the primary containment, assuming that reactor coolant activity equals
Technical Specification allowable limits. This value is lower than that specified for Fuel
Clad Barrier Loss threshold 4.A since it indicates a loss of the RCS Barrier only.

There is no Potential Loss threshold associated with Primary Containment Radiation.
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Developer Notes:

The reading should be determined assuming the instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory, with RCS activity at Technical
Specification allowable limits, into the primary containment atmosphere. Using RCS
activity at Technical Specification allowable limits aligns this threshold with IC SU3.
Also, RCS activity at this level will typically result in primary containment radiation
levels that can be more readily detected by primary containment radiation monitors, and
more readily differentiated from those caused by piping or component “shine” sources. If
desired, a plant may use a lesser value of RCS activity for determining this value.
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In some cases, the site-specific physical location and sensitivity of the primary
containment radiation monitor(s) may be such that radiation from a cloud of released
RCS gases cannot be distinguished from radiation emanating from piping and
components containing elevated reactor coolant activity. If so, refer to the Developer
Guidance for Loss/Potential Loss 5.A and determine if an alternate indication is
available.

4/——[ Formatted: Indent: Left: 0"

4/——[ Formatted: Indent: Left: 0", Tab stops: 0", Left

6-5. Emergency Director Judgment
Loss 65.A

This threshold addresses any other factors that are to be used by the Emergency Director
in determining whether the RCS barrier is lost.

Potential Loss 65.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the RCS Barrier is potentially lost. The Emergency Director should
also consider whether or not to declare the barrier potentially lost in the event that barrier
status cannot be monitored.

Developer Notes:

None
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The Primary Containment Barrier includes the drywell, the wetwell, their respective
interconnecting paths, and other connections up to and including the outermost containment
isolation valves. Containment Barrier thresholds are used as criteria for escalation of the ECL
from Alert to a Site Area Emergency or a General Emergency.

1.

Primary Containment Conditions
Loss 1.A and 1.B

Rapid UNPLANNED loss of primary containment pressure (i.e., not attributable to
drywell spray or condensation effects) following an initial pressure increase indicates a
loss of primary containment integrity. Primary containment pressure should increase as a
result of mass and energy release into the primary containment from a LOCA. Thus,
primary containment pressure not increasing under these conditions indicates a loss of
primary containment integrity.

These thresholds rely on operator recognition of an unexpected response for the condition
and therefore a specific value is not assigned. The unexpected (UNPLANNED) response
is important because it is the indicator for a containment bypass condition.

Potential Loss 1.A

The threshold pressure is the primary containment internal design pressure. Structural
acceptance testing demonstrates the capability of the primary containment to resist
pressures greater than the internal design pressure. A pressure of this magnitude is greater
than those expected to result from any design basis accident and, thus, represent a
Potential Loss of the Containment barrier.

Potential Loss 1.B

HAn elevated hydrogen concentration reaches-or-exeeeds-in the lower flammability limit]

as-defined-inplant EOPsin-anpresence of oxygen rich-environmentmay lead to a
potentially-explosive-deflagration of the mixture exists—1fthe-combustible-mixture-igniteh

inside the primary containment;. The rapid burning of this mixture will lead to a pressure
increase that could result in a loss of the Containmentprimary containment barrier-could
OEeHE

A

/[ Formatted: No underline

Potential Loss 1.C

The Heat Capacity Temperature Limit (HCTL) is the highest suppression pool
temperature from which Emergency RPV Depressurization will not raise:

B Suppression chamber temperature above the maximum temperature capability of the
suppression chamber and equipment within the suppression chamber which may be
required to operate when the RPV is pressurized,

OR
119



NEI 99-01 (Revision 67-DRAFT C)
November 20412
Month 20XX

BWR-CONTFAINMENTFBARRHER THRESHOLDS:

B Suppression chamber pressure above the Primary Containment Pressure Limit-A,
while the rate of energy transfer from the RPV to the containment is greater than the
capacity of the containment vent.

The HCTL is a function of RPV pressure, suppression pool temperature and suppression
pool water level. It is utilized to preclude failure of the containment and equipment in the
containment necessary for the safe shutdown of the plant and therefore, the inability to
maintain plant parameters below the limit constitutes a potential loss of containment.

Developer Notes:
Potential Loss 1.B

BWR EPGs/SAGs specifically define the limits associated with explosive mixtures in
terms of deflagration concentrations of hydrogen and oxygen. For Mk I/II containments
the deflagration limits are “6% hydrogen and 5% oxygen in the drywell or suppression
chamber”. For Mk III containments, the limit is the “Hydrogen Deflagration
Overpressure Limit”. The threshold term “explosive mixture” is synonymous with the
EPG/SAG “deflagration limits”.

Potential Loss 1.C

Since the HCTL is defined assuming a range of suppression pool water levels as low as
the elevation of the downcomer openings in Mk I/II containments, or 2 feet above the
elevation of the horizontal vents in a Mk III containment, it is unnecessary to consider
separate Containment barrier Loss or Potential Loss thresholds for abnormal suppression
pool water level conditions. If desired, developers may include a separate Containment
Potential Loss threshold based on the inability to maintain suppression pool water level
above the downcomer openings in Mk I/II containments, or 2 feet above the elevation of
the horizontal vents in a Mk III containment with RPV pressure above the minimum
decay heat removal pressure, if it will simplify the assessment of the suppression pool
level component of the HCTL.

To align with site-specific EOPs, developers should determine if this threshold also needs

to address HCTL criteria related to high suppression pool water level.

RPV Water Level

There is no Loss threshold associated with RPV Water Level.

Potential Loss 2.A

kff{ Formatted: Tab stops: 0.5", List tab + Not at 0.75"
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This threshold is tied to an operationally significant decision within the SAGs and a
precursor to a potential loss of containment. The determination is made from the
evaluation of criteria identified in the SAGs and the supporting Technical Support
Guidelines, and would occur prior to RPV failure and the release of core debris into the
primary containment. If it cannot be determined that core debris will be retained in the
RPV, then subsequent events could challenge primary containment integrity (e.g.,

implementation of containment venting).

Developer Notes:

None

Primary Containment Isolation Failure

These thresholds address incomplete containment isolation that allows an UNISOLABLE
direct release to the environment.

Loss 3.A

Theuse-of the modifier “direct™ in-defining the A release path discriminates-against
release-paths-through an interfacing liquid systemssystem or a minor release
pathwayspathway, such as an instrument hnesline, not protected by the Primary
Containment Isolation System (PCIS)-) is not a “direct” path. A release path is “direct” if
it allows for the migration of radioactive material from the containment to the
environment in a generally uninterrupted manner (e.g., little or no holdup time). A
release through the wetwell is a direct release path. Although the water in the wetwell
would cause some “scrubbing” of the release by reducing the amount of iodines and
particulates, it would not affect the amount of noble gases (Kr, Xe) released to the
environment. Noble gases contribute to whole body submersion or immersion dose from
cloud shine.

The existence of a filter is not considered in the threshold assessment. Filters do not
remove fission product noble gases. In addition, a filter could become ineffective due to
iodine and/or particulate loading beyond design limits (i.e., retention ability has been
exceeded) or water saturation from steam/high humidity in the release stream.
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Following the leakage of RCS mass into primary containment and a rise in primary
containment pressure, there may be minor radiological releases associated with allowable
primary containment leakage through various penetrations or system components. Minor
releases may also occur if a primary containment isolation valve(s) fails to close but the
primary containment atmosphere escapes to an enclosed system. These releases do not
constitute a loss or potential loss of primary containment but should be evaluated using
the Recognition Category A ICs.

Loss 3.B

EOPs or SAGs may direct primary containment isolation valve logic(s) to be
intentionally bypassed, even if offsite radioactivity release rate limits will be exceeded.
Under these conditions with a valid primary containment isolation signal, the
containment should also be considered lost if primary containment venting is actually
performed.

_Intentional venting of primary containment for primary containment pressure

or combustible gas control in the EOPs, or for any reason in the SAGs, to the secondary
containment and/or the environment is a Loss of the Containment. Venting for primary
containment pressure control when not in an accident situation (e.g., to control pressure
below the drywell high pressure scram setpoint while in the EOPs) does not meet the
threshold condition.

Loss 3.C

The Max Safe Operating Temperature and the Max Safe Operating Radiation Level are
each the highest value of these parameters at which neither: (1) equipment necessary for
the safe shutdown of the plant will fail, nor (2) personnel access necessary for the safe
shutdown of the plant will be precluded. EOPs utilize these temperatures and radiation
levels to establish conditions under which RPV depressurization is required.

BWR-CONTAINMENTFBARRHER THRESHOLDS:

The temperatures and radiation levels should be confirmed to be caused by RCS leakage
from a primary system. A primary system is defined to be the pipes, valves, and other
equipment which connect directly to the RPV such that a reduction in RPV pressure will
effect a decrease in the steam or water being discharged through an unisolated break in
the system.

In combination with RCS potential loss 3.A this threshold would result in a Site Area
Emergency.

There is no Potential Loss threshold associated with Primary Containment Isolation
Failure.

Developer Notes:

Loss 3.A
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None
Loss 3.B

Consideration may be given to specifying the specific procedural step within the Primary
Containment Control EOP that defines intentional venting of the Primary Containment
regardless of offsite radioactivity release rate.

Loss 3.C

The indications used to assess Max Safe temperature and radiation levels should be
readily accessible.

Primary Containment Radiation
There is no Loss threshold associated with Primary Containment Radiation.

Potential Loss 4.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the prlmary contamment assummg that 20% of the fuel el-addmg—has

FHH—@L&G—B&%HQFI:GSS—&%&d—R—GS—B&FHeFI:GSS—EhF&SMngaD acthlty has been released
from the RCS. NUREG-1228. Source Term Estimation During Incident Response to
Severe Nuclear Power Plant Accidents, indicates that a gap release of this magnitude is
considered a severe accident. Since there would be prior losses of the Fuel Clad and RCS
barriers, it is prudent to treat this indication as a Potential Loss of Containment in order to
escalate the emergency classification level to a General Emergency.

Developer Notes:

NUREG-1228, Source EstimeationsTerm Estimation During Incident Response to Severe
Nuclear Power Plant Accidents, provides the basis for using the 20% fuel cladding
failure value. Unless there is a site-specific analysis justifying a different value, the
reading should be determined assuming the instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory associated with 20% fuel clad failure into
the primary containment atmosphere.

BWR-CONTAINMENT BARRHER THRESHOLDS:
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Emergency Director Judgment

Loss 65.A

This threshold addresses any other factors that are to be used by the Emergency Director
in determining whether the Containment barrier is lost.

Potential Loss 65.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Containment Barrier is potentially lost. The Emergency
Director should also consider whether or not to declare the barrier potentially lost in the
event that barrier status cannot be monitored.

Developer Notes:

None
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Table 9-F-3: PWR EAL Fission Product Barrier Table
Thresholds for LOSS or POTENTIAL LOSS of Barriers

FA1 ALERT

Any Loss or any Potential Loss of either
the Fuel Clad or RCS barrier.

FS1 SITE AREA EMERGENCY
Loss or Potential Loss of any two barriers.

FG1 GENERAL EMERGENCY

Loss of any two barriers and Loss or
Potential Loss of the third barrier.

Fuel Clad Barrier

RCS Barrier

Containment Barrier

LOSS

| POTENTIAL LOSS

LOSS

| POTENTIAL LOSS

LOSS

POTENTIAL LOSS +

1. RCS or SG Tube Leakage

1. RCS or SG Tube Leakage

1. RCS or SG Tube Leakage

*7*{ Formatted Table
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Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS| - { Formatted Table
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Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS *f*{ Formatted Table
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dose equivalent I-
131).
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Fuel Clad Barrier RCS Barrier Containment Barrier
LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS ‘ POTENTIAL LOSS| - { Formatted Table )
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Basis Information For
PWR EAL Fission Product Barrier Table 9-F-3

Developer Notes:
Threshold Parameters and Values

Each PWR owner’s group has developed a methodology for guiding the development and
implementation of EOPs (i.e., assessing plant parameters, and determining and prioritizing
operator actions). Many of the thresholds contained in the PWR EAL Fission Product Barrier
Table reflect conditions that are specifically addressed in EOPs (e.g., a loss of heat removal
capability by the steam generators). When developing a site-specific threshold, developers
should use the parameters and values specified within their EOPs that align with the condition
described by the generic threshold and basis, and related developer notes. This approach will
ensure consistency between the site-specific EOPs and emergency classification scheme, and
thus facilitate more timely and accurate classification assessments.

In support of EOP development and implementation, the Westinghouse Owners Group (WOG)
developed a defined set of Critical Safety Functions as part of their Emergency Response
Guidelines. The WOG approach structures EOPs to maintain and/or restore these Critical Safety
Functions, and to do so in a prioritized and systematic manner. The WOG Critical Safety
Functions are presented below.

Subcriticality
Core Cooling
Heat Sink
RCS Integrity
Containment
RCS Inventory

The WOG ERGs provide a methodology for monitoring the status of the Critical Safety
Functions and classifying the significance of a challenge to a function; this methodology is
referred to as the Critical Safety Function Status Trees (CSFSTs). For plants that have
implemented the WOG ERGs, the guidance in NEI 99-01 allows for use of certain CSFST
assessment results as EALs and fission product barrier loss/potential loss thresholds. In this
manner, an emergency classification assessment may flow directly from a CSFST assessment.

It is important to understand that the CSFSTs are evaluated using plant parameters, and that they
are simply a vendor-specific method for collectively evaluating a set of parameters for purposes
of driving emergency operating procedure usage. For the emergency conditions of interest, the
generic thresholds within the PWR EAL Fission Product Barrier Table specify the plant
parameters that define a potential loss or loss of a fission product barrier; however, as described
in the associated Developer Notes, a CSFST terminus may be used as well. For this reason,
inclusion of the CSFST-related thresholds would be redundant to the parameter-based thresholds
for plants that employ the WOG ERGs.

Sites that employ the WOG ERGs may, at their discretion, include the CSFST-based loss and
potential loss thresholds as described in the Developer Notes. Developers at these sites should
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consult with their classification decision-makers to determine if inclusion would assist with
timely and accurate emergency classification. This decision should consider the effects of any
site-specific changes to the generic WOG CSFST evaluation logic and setpoints, as well as those
arising from user rules applicable to emergency operating procedures (e.g., exceptions to
procedure entry or transition due to specific accident conditions or loss of a support system).

The CSFST thresholds may be addressed in one of 3 ways:

1)  Not incorporated; thresholds will use parameters and values as discussed in the Developer
Notes.

2) Incorporated along with parameter and value thresholds (e.g., a fuel clad loss would have 2
thresholds such as “CETs > 1200°F” and “Core Cooling Red entry conditions met”.

3)  Used in lieu of parameters and values for all thresholds.

With one exception, if a decision is made to include the CSFST-based thresholds, then all such
allowed thresholds must be used in the table (e.g., it is not permissible to use only the C Orange
terminus as a potential loss of the fuel clad barrier threshold and disregard all other CSFST-
based thresholds). The one exception is the RCS Integrity (P) CSFST. Because of the
complexity of the P Red decision-point that relies on an assessment a pressure-temperature
curve, a P Red condition may be used as an RCS potential loss threshold without the need to
incorporate the other CSFST-based thresholds.
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PWR FUEL CLAD BARRIER THRESHOLDS:

The Fuel Clad Barrier consists of the cladding material that contains the fuel pellets.

1.

RCS or SG Tube Leakage
There is no Loss threshold associated with RCS or SG Tube Leakage.
Potential Loss 1.A

This reading indicates a reduction in reactor vessel water level sufficient to allow the
onset of heat-induced cladding damage.

Developer Notes:
Potential Loss 1.A

Enter the site-specific reactor vessel water level value(s) used by EOPs to identify a
degraded core cooling condition (e.g., requires prompt restoration action). The reactor
vessel level that corresponds to approximately the top of active fuel may also be used.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the reactor vessel level(s) used for the Core Cooling Orange Path
(including dependencies upon the status of RCPs, if applicable).

Westinghouse ERG Plants

Developers should consider including a threshold the same as, or similar to, “Core
Cooling Orange entry conditions met” in accordance with the guidance at the front of this
section.

Inadequate Heat Removal
Loss 2.A

This reading indicates temperatures within the core are sufficient to cause significant
superheating of reactor coolant.

Potential Loss 2.A

This reading indicates temperatures within the core are sufficient to allow the onset of
heat-induced cladding damage.
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Developer Notes:

Some site-specific EOPs and/or EOP user guidelines may establish decision-making
criteria concerning the number or other attributes of thermocouple readings necessary to
drive actions (e.g., 5 CETs reading greater than 1,200°F is required before transitioning to
an inadequate core cooling procedure). To maintain consistency with EOPs, these
decision-making criteria may be used in the core exit thermocouple reading thresholds.

Loss2.A

Enter a site-specific temperature value that corresponds to significant in-core
superheating of reactor coolant. 1,200°F may also be used.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the parameters and values used in the Core Cooling Red Path.

Potential Loss 2.A

Enter a site-specific temperature value that corresponds to core conditions at the onset of
heat-induced cladding damage (e.g., the temperature allowing for the formation of
superheated steam assuming that the RCS is intact). 700°F may also be used.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the parameters and values used in the Core Cooling Orange Path.
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Westinghouse ERG Plants

As a loss indication, developers should consider including a threshold the same as, or
similar to, “Core Cooling Red entry conditions met” in accordance with the guidance at
the front of this section.

PWREFUEL-CEAD BARRHER FHRESHOLEDS:

As a potential loss indication, developers should consider including a threshold the same
as, or similar to, “Core Cooling Orange entry conditions met” in accordance with the
guidance at the front of this section.

RCS Activity / Containment Radiation
Loss 3.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the containment, assuming that reactor coolant activity equals
300uCi/gm dose equivalent [-131. Reactor coolant activity above this level is greater
than that expected for iodine spikes and corresponds to an approximate range of 2% to
5% fuel clad damage. Since this condition indicates that a significant amount of fuel clad
damage has occurred, it represents a loss of the Fuel Clad Barrier.

The radiation monitor reading in this threshold is higher than that specified for RCS
Barrier Loss threshold 3.A since it indicates a loss of both the Fuel Clad Barrier and the
RCS Barrier. Note that a combination of the two monitor readings appropriately
escalates the emergency classification level to a Site Area Emergency.

Loss 3.B

This threshold indicates that RCS radioactivity concentration is greater than 300 nCi/gm
dose equivalent I-131. Reactor coolant activity above this level is greater than that
expected for iodine spikes and corresponds to an approximate range of 2% to 5% fuel
clad damage. Since this condition indicates that a significant amount of fuel clad damage
has occurred, it represents a loss of the Fuel Clad Barrier._ When assessing this threshold|
via a sample analysis, the 15-minute emergency classification period begins when plant
operators receive the results of the analysis.

There is no Potential Loss threshold associated with RCS Activity / Containment
Radiation.
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Developer Notes:
Loss 3.A

The reading should be determined assuming the instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory, with RCS radioactivity concentration
equal to 300 nCi/gm dose equivalent I-131, into the containment atmosphere.

PWREUEE- CEAD BARRHER THRESHOLDS:

Alternately, a site may specify a threshold calculated using reactor coolant activity
corresponding to 2% fuel cladding failure (instead of 300 uCi/gm dose equivalent I-131)
and change the Basis section accordingly. The basis for this threshold — either 300
uCi/gm dose equivalent I-131 or 2% fuel cladding failure — should be consistent with the
basis used for the Fuel Clad Barrier Loss 3.B.

Loss 3.B

Threshold values should be determined assuming RCS radioactivity concentration equals
300 pCi/gm dose equivalent I-131. Other site-specific units may be used (e.g., uCi/cc).

Alternately, a site may specify threshold indications corresponding to 2% fuel cladding
failure (instead of 300 uCi/gm dose equivalent I-131) and change the Basis section
accordingly. The basis for this threshold — either 300 uCi/gm dose equivalent I-131 or
2% fuel cladding failure — should be consistent with the basis used for the Fuel Clad
Barrier Loss 3.A.

Depending upon site-specific capabilities, this threshold may have a sample analysis
component and/or a radiation monitor reading component.

Add this paragraph (or similar wording) to the Basis if the threshold includes a sample
analysis component, “It is recognized that sample collection and analysis of reactor

coolant with highly elevated activity levels could require several hours to complete.
Nonetheless, a sample-related threshold is included as a backup to other indications.”

4. Containment Integrity or Bypass
Not Applicable (included for numbering consistency)

Loss and/or Potential Loss 5.A
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6:5.  Emergency Director Judgment

Loss 65.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Fuel Clad Barrier is lost.

PWRFUEL-CEAD BARRHER FHRESHOLEDS:

Potential Loss 65.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Fuel Clad Barrier is potentially lost. The Emergency Director
should also consider whether or not to declare the barrier potentially lost in the event that
barrier status cannot be monitored.

Developer Notes:

None
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PWR RCS BARRIER THRESHOLDS:

The RCS Barrier includes the RCS primary side and its connections up to and including the
pressurizer safety and relief valves, and other connections up to and including the primary
isolation valves.

1. RCS or SG Tube Leakage
Loss 1.A

This threshold addresses conditions where leakage from the RCS is greater than available
inventory control capacity such that a loss of subcooling has occurred. The loss of
subcooling is the fundamental indication that the inventory control systems are

inadequate in maintaining RCS pressure and inventory against the mass loss through the
leak.

Potential Loss 1.A

This threshold is based on an UNISOLABLE RCS leak of sufficient size to require an
automatic or manual actuation of the Emergency Core Cooling System (ECCS). This
condition clearly represents a loss of the RCS Barrier.

This threshold is applicable to unidentified and pressure boundary leakage, as well as
identified leakage. It is also applicable to UNISOLABLE RCS leakage through an
interfacing system. The mass loss may be into any location — inside containment, to the
secondary-side (i.e., steam generator tube leakage) or outside of containment.

A steam generator with primary-to-secondary leakage of sufficient magnitude to require a<—{ Formatted: Don't keep lines together

safety injection is considered to be RUPTURED. If a RUPTURED steam generator is
also FAULTED outside of containment, the declaration escalates to a Site Area
Emergency since the Containment Barrier Loss threshold 1.A will also be met.

Potential Loss 1.A
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Potential-Loss 1B

This condition indicates an extreme challenge to the integrity of the RCS pressure
boundary due to pressurized thermal shock — a transient that causes rapid RCS cooldown

/[ Formatted: Font: Bold

while the RCS is in Mode 3 or higher (i.e., hot and pressurized),
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PWRRESBARRHER FHRESHOLDS:

Developer Notes: <+—— Formatted: Don't keep with next, Don't keep lines together,
Tab stops: Not at 0"

Loss 1.A

None

Potential Loss 1.A

Actuation of the ECCS may also be referred to as Safety Injection (SI) actuation or other

appropriate site-specific term. /[ Formatted: No underline

Potential Loss 1.B

Enter the site-specific indications that define an extreme challenge to the integrity of the
RCS pressure boundary due to pressurized thermal shock — a transient that causes rapid
RCS cooldown while the RCS is in Mode 3 or higher (i.e., hot and pressurized). These
will typically be parameters and values that would require operators to take prompt action
to address a pressurized thermal shock condition. Developers should also determine if
the threshold needs to reflect any dependencies used as EOP transition/entry decision
points or condition validation criteria (e.g., an EOP used to respond to an excessive RCS
cooldown may not be entered or immediately exited if RCS pressure is below a certain
value).

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the parameters and values used in the RCS Integrity Red Path. Because
of the complexity of certain decision-points within the Red Path of this CSFST,
developers at these plants may elect to not include the specific parameters and values,
and instead follow the guidance below.

Westinghouse ERG Plants

As a potential loss indication, developers should consider including a threshold the same
as, or similar to, “RCS Integrity Red entry conditions met” in accordance with the
guidance at the front of this section. As noted above, developers should ensure that the
threshold wording reflects any EOP transition/entry decision points or condition
validation criteria. For example, a threshold might read “RCS Integrity (P) Red entry
conditions met with RCS pressure > 300 psig.”

2. Inadequate Heat Removal
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There is no Loss threshold associated with Inadequate Heat Removal.

Potential Loss 2.A

This condition indicates an extreme challenge to the ability to remove RCS heat using the
steam generators (i.e., loss of an effective secondary-side heat sink). This condition
represents a potential loss of the RCS Barrier. In accordance with EOPs, there may be
unusual accident conditions during which operators intentionally reduce the heat removal
capability of the steam generators; during these conditions, classification using threshold
is not warranted.

Meeting this threshold results in a Site Area Emergency because this threshold is
identical to Fuel Clad Barrier Potential Loss threshold 2.B; both will be met. This
condition warrants a Site Area Emergency declaration because inadequate RCS heat
removal may result in fuel heat-upheatup sufficient to damage the cladding and increase |
RCS pressure to the point where mass will be lost from the system.

Developer Notes:
Potential Loss 2.A

Enter the site-specific parameters and values that define an extreme challenge to the
ability to remove heat from the RCS via the steam generators. These will typically be
parameters and values that would require operators to take prompt action to address this
condition.

For plants that have implemented Westinghouse Owners Group Emergency Response

Guidelines, enter the parameters and values used in the Heat Sink Red Path._Plants usin
EOP guidance for Combustion Engineering NSSS designs should enter RCS/Core Heat
Removal functional recovery safety function criteria or Once-Through-Cooling criteria.

Westinghouse ERG Plants

Developers should consider including a threshold the same as, or similar to, “Heat Sink
Red entry conditions met when heat sink is required” in accordance with the guidance at |
the front of this section.

RCS Activity / Containment Radiation
Loss 3.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the containment, assuming that reactor coolant activity equals
Technical Specification allowable limits. This value is lower than that specified for Fuel
Clad Barrier Loss threshold 3.A since it indicates a loss of the RCS Barrier only.
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There is no Potential Loss threshold associated with RCS Activity / Containment
Radiation.

PWRRCS BARRIER THRESHOLEDS:
Developer Notes:
Loss 3.A

The reading should be determined assuming the instantaneous release and dispersal of the
reactor coolant noble gas and iodine inventory, with RCS activity at Technical
Specification allowable limits, into the containment atmosphere. Using RCS activity at

Technical Specification allowable limits aligns this threshold with IC SU3. Also, RCS
activity at this level will typically result in containment radiation levels that can be more
readily detected by containment radiation monitors, and more readily differentiated from
those caused by piping or component “shine” sources. If desired, a plant may use a lesser
value of RCS activity for determining this value.

In some cases, the site-specific physical location and sensitivity of the containment
radiation monitor(s) may be such that radiation from a cloud of released RCS gases
cannot be distinguished from radiation emanating from piping and components
containing elevated reactor coolant activity. If so, refer to the Developer Notes for
Loss/Potential Loss 5.A and determine if an alternate indication is available.

4. Containment Integrity or Bypass

Not Applicable (included for numbering consistency)
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PWR-RCESBARRIER-THRESHOLDS:
6:5.  Emergency Director Judgment

Loss 65.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the RCS Barrier is lost.

Potential Loss 65.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the RCS Barrier is potentially lost. The Emergency Director should
also consider whether or not to declare the barrier potentially lost in the event that barrier
status cannot be monitored.

Developer Notes:

None
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PWR CONTAINMENT BARRIER THRESHOLDS:

The Containment Barrier includes the containment building and connections up to and including
the outermost containment isolation valves. This barrier also includes the main steam, feedwater,
and blowdown line extensions outside the containment building up to and including the
outermost secondary side isolation valve. Containment Barrier thresholds are used as criteria for
escalation of the ECL from Alert to a Site Area Emergency or a General Emergency.

1. RCS or SG Tube Leakage
Loss 1.A

This threshold addresses a leaking or RUPTURED Steam Generator (SG) that is also
FAULTED outside of containment. The SG leakage or RUPTURE condition efthe-SG;

whetherleaking-or RUPTURED -is-determined-in-aceordaneemust be associated with
RCS leakage meeting the thresholdsthreshold for either RCS Barrier Loss 1.A or RCS

Barrier Potential Loss 1.A-and-lesst+-Asrespeetively—. This condition represents a

bypass of the containment barrier.

FAULTED is a defined term within the NEI 99-01 methodology; this determination is
not necessarily dependent upon entry into, or diagnostic steps within, an EOP. For
example, if the pressure in a steam generator is decreasing uncontrollably [part of the
FAULTED definition] and the faulted steam generator isolation procedure is not entered
because EOP user rules are dictating implementation of another procedure to address a
higher priority condition, the steam generator is still considered FAULTED for
emergency classification purposes.

The FAULTED criterion establishes an appropriate lower bound on the size of a steam
release that may require an emergency classification. Steam releases of this size are
readily observable with normal Control Room indications. The lower bound for this
aspect of the containment barrier is analogous to the lower bound criteria specified in IC
SU3 for the fuel clad barrier (i.e., RCS activity values) and IC SU4 for the RCS barrier
(i.e., RCS leak rate values).

. Formatted: Font color: Auto
Formatted: Space After: 12 pt, Tab stops: Not at 0.5"
Steam releases associated with the expected operation of a SG power operated relief 1"+ 15"+ 2"+ 25"+ 3"
valve or safety relief valve do not meet the intent of this threshold. Such releases may Formatted: No widow/orphan control

occur intermittently for a short period of time following a reactor trip as operators process
through emergency operating procedures to bring the plant to a stable condition and
prepare to initiate a plant cooldown. Steam releases associated with the unexpected
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operation of a valve (e.g., a stuck-open safety valve) do meet this threshold, ___{ Formatted: Font: Bold, Font color: Auto
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PWR-CONTAINMENT BARRHR FHRESHOLDS:

Following an SG tube leak or rupture, there may be minor radiological releases through a «—{ Formatted: No widow/orphan control

secondary-side system component (e.g., air ejectors, glad seal exhausters, valve packing,
etc.). These types of releases do not constitute a loss or potential loss of containment but
should be evaluated using the Recognition Category A ICs.

The emergency classification levels resulting from primary-to-secondary leakage, with or
without a steam release from the FAULTED SG, are summarized below.

Affected SG is FAULTED

A *{ Formatted Table

Outside of Containment?

P-to-S Leak Rate Yes No k*f{ Formatted: Space Before: 4 pt, After: 4 pt
Less than or equal to 25-spm-(er-other kff{ Formatted: Space Before: 6 pt, After: 6 pt
valae-peran applicable SU4 Developer No classification No classification
Netesjthreshold
Greater than 25-gpm(er-othervalue %*f{ Formatted: Space Before: 6 pt, After: 6 pt
. Unusual Event per Unusual Event per «
peran applicable SU4 Developer SU4 SU4 Formatted: Space Before: 6 pt, After: 6 pt
Netesjthreshold Formatted: Space Before: 6 pt, After: 6 pt
eS8 = e . <+ Formatted: Space Before: 6 pt, After: 6 pt
Requl'res ' Site Area Emergency { ‘'ormatte pace Before p er p
charging(makeup)pwmpan automatic or er FS1 Alert per FA1
manual ECCS (SI) actuation (RCS P
Barrier Potential Loss)
Requires-an-automatic-or-manual ECES | Site Area Emergency k*f{ Formatted: Space Before: 6 pt, After: 6 pt
. . Alert per FA1
SH-aetuationResults in a loss of RCS per FS1 p

subcooling (RCS Barrier Loss)

There is no Potential Loss threshold associated with RCS or SG Tube Leakage.
Developer Notes:

Loss 1.A

A steam generator power operated relief valve may also be referred to as an atmospheric
steam dump valve or other appropriate site-specific term.

Developers-may-Depending upon the plant design, developers should also include an
additional site-specific threshold¢s) and/or basis statements to address prolonged steam
releases necessitated by operational considerations--. For example, the AOPs or EOPs
for a 2-loop plant could require thatthe steaming of a leaking or RUPTURED steam
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generator be-used-to suppertplantcooldown the plant if the other steam generator is
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FAULTED. Forced steaming of a leaking or RUPTURED steam generator may result in

a significant and sustained release of radioactive steam to the environment which cannot
be terminated without impacting a procedurally driven cooldown strategy. The inability

to isolate the steam flow without an adverse effect on plant cooldown meets the intent of
a loss of containment.

A

Formatted: Font color: Black
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)

Developers may wish to consider incorporating the above table into user aids (e.g., a

Formatted: Space After: 12 pt, Tab stops: Not at 0.5" +
1"+ 15"+ 2"+ 25"+ 3"

)
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wallboard) or other locations within their basis document.
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PWR-CONTAINMENT BARRHR FHRESHOLDS:

3, ... + Start at: 2 + Alignment: Left + Aligned at: 0.25" +

2. Inadequate Heat Removal %7*1 Formatted: Numbered + Level: 1 + Numbering Style: 1, 2,
Indent at: 0.5"

There is no Loss threshold associated with Inadequate Heat Removal.
Potential Loss 2.A

This condition represents an-HVMINENTa potential core melt sequence which, if not
corrected, could lead to vessel failure and an increased potential for containment failure.
For this condition to occur, there must already have been a loss of the RCS Barrier and
the Fuel Clad Barrier. If implementation of a procedure(s) to restore adequate core
cooling is not effective (successful) within 15 minutes, it is assumed that the event
trajectory will likely lead to core melting and a subsequent challenge of the Containment
Barrier.

The restoration procedure is considered “effective” if core exit thermocouple readings are
decreasing and/or if reactor vessel level is increasing. Whether or not the procedure(s)
will be effective should be apparent within 15 minutes. The Emergency Director should
escalate the emergency classification level as soon as it is determined that the
procedure(s) will not be effective.

Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration
procedures can arrest core degradation in a significant fraction of core damage scenarios,
and that the likelihood of containment failure is very small in these events. Given this, it
is appropriate to provide 15 minutes beyond the required entry point to determine if
procedural actions can reverse the core melt sequence.

Developer Notes:

Enter site-specific criteria requiring entry into a core cooling restoration procedure or
prompt implementation of core cooling restoration actions. A reading of 1,200°F on the
CETs may also be used.

For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, enter the parameters and values used in the Core Cooling Red Path.

As an alternative, a developer may use the threshold statement “Entry into a severe

accident management procedure is required.” This alternative is acceptable in cases
where EOPs and/or functional restoration procedures direct operators to enter a severe
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accident management procedure in response to the inability to maintain core temperatures
below a certain value.

Some site-specific EOPs and/or EOP user guidelines may establish decision-making
criteria concerning the number or other attributes of thermocouple readings necessary to
drive actions (e.g., 5 CETs reading greater than 1,200°F is required before transitioning t¢

an inadequate core cooling procedure). To maintain consistency with EOPs, these

decision-making criteria may be used in the core exit thermocouple reading thresholds, | —{ Formatted: Font: Bold
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Westinghouse ERG Plants

Developers should consider including a threshold the same as, or similar to, “Core
Cooling Red entry conditions met for 15 minutes or longer” in accordance with the
guidance at the front of this section.

Numbering Style: 1, 2, 3, ... + Start at: 3 + Alignment: Left +

3. RCS Activity / Containment Radiation "—W Formatted: Indent: Hanging: 0.5", Numbered + Level: 1 +
Aligned at: 0.25" + Indent at: 0.5"

There is no Loss threshold associated with RCS Activity / Containment Radiation.

Potential Loss 3.A

The radiation monitor reading corresponds to an instantaneous release of all reactor
coolant mass into the contalnment assumlng that 20% of the fuel el-adémg—h&s—ﬁa-x-}ed—

2 J o d ee bove o-determine

GBdBameFLes&aﬂd%@S%ameﬁLesﬁhfesheldsgap activity has been released from
the RCS. NUREG-1228. Source Term Estimation During Incident Response to Severe
Nuclear Power Plant Accidents, indicates that a gap release of this magnitude is
considered a severe accident. Since there would be prior losses of the Fuel Clad and RCS
barriers, it is prudent to treat this indication as a Potential Loss of Containment in order to
escalate the emergency classification level to a General Emergency.

Developer Notes:

</——[ Formatted: Indent: Left: 0"

esea%&t&&we&mgawekas&ﬁe&&e%ﬂ%e—a—@eﬂefa#&nefgeﬂeyNUREG 1228 Source Term

Estimation=

DexveloperNotes:
Polepthd-bos—220

NUREGH228-SourceEstimations During Incident Response to Severe Nuclear Power
Plant Accidents, provides the basis for using the 20% fuel cladding failure value. Unless
there is a site-specific analysis justifying a different value, the reading should be
determined assuming the instantaneous release and dispersal of the reactor coolant noble
gas and iodine inventory associated with 20% fuel clad failure into the containment

atmosphere.
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The status of the containment barrier during an event involving steam generator tube
leakage or RUPTURE is assessed using Loss Threshold 1.A.
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Loss 4.A

These thresholds address a situation where containment isolation is required_(i.c., a valid
containment isolation signal exists) and one of two conditions exists as discussed below.
Users are reminded that there may be accident and release conditions that simultaneously
meet both thresholds 4.A.1 and 4.A.2.
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PWR-CONTAINMENT BARRHR FHRESHOLDS:

4.A.1 — Containment integrity has been lost, i.e., the actual containment atmospheric leak
rate likely exceeds that associated with allowable leakage (or sometimes referred to as
design leakage). Following the release of RCS mass into containment, containment
pressure will fluctuate based on a variety of factors; a loss of containment integrity
condition may (or may not) be accompanied by a noticeable drop in containment
pressure. Recognizing the inherent difficulties in determining a containment leak rate
during accident conditions, it is expected that the Emergency Director will assess this
threshold using judgment, and with due consideration given to current plant conditions,
and available operational and radiological data (e.g., containment pressure, readings on
radiation monitors outside containment, operating status of containment pressure control
equipment, etc.).

Refer to the middle piping run of Figure 9-F-4. Two simplified examples are provided.
One is leakage from a penetration and the other is leakage from an in-service system
valve. Depending upon radiation monitor locations and sensitivities, the leakage could be
detected by any of the four monitors depicted in the figure.

Another example would be a loss or potential loss of the RCS barrier, and the
simultaneous occurrence of two FAULTED locations on a steam generator where one
fault is located inside containment (e.g., on a steam or feedwater line) and the other
outside of containment. In this case, the associated steam line provides a pathway for the
containment atmosphere to escape to an area outside the containment.

Following the leakage of RCS mass into containment and a rise in containment pressure,
there may be minor radiological releases associated with allowable (design) containment
leakage through various penetrations or system components. These releases do not
constitute a loss or potential loss of containment but should be evaluated using the
Recognition Category A ICs.

4.A.2 — Conditions are such that there is an UNISOLABLE pathway for the migration of
radioactive material from the containment atmosphere to the environment. As used here,
the term “environment” includes the atmosphere of a room or area, outside the
containment, that may, in turn, communicate with the outside-the-plant atmosphere (e.g.,
through discharge of a ventilation system or atmospheric leakage). Depending upon a
variety of factors, this condition may or may not be accompanied by a noticeable drop in
containment pressure.

Refer to the top piping run of Figure 9-F-4. In this simplified example, the inboard and
outboard isolation valves remained open after a containment isolation was required (i.e.,
containment isolation was not successful). There is now an UNISOLABLE pathway
from the containment to the environment.

The existence of a filter is not considered in the threshold assessment. Filters do not
remove fission product noble gases. In addition, a filter could become ineffective due to
iodine and/or particulate loading beyond design limits (i.e., retention ability has been
exceeded) or water saturation from steam/high humidity in the release stream.
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PWR-CONTAINMENT BARRHR FHRESHOLDS:

Leakage between two interfacing liquid systems, by itself, does not meet this threshold.

Refer to the bottom piping run of Figure 9-F-4. In this simplified example, leakage in an
RCP seal cooler is allowing radioactive material to enter the Auxiliary Building. The
radioactivity would be detected by the Process Monitor. If there is no leakage from the
closed water cooling system to the Auxiliary Building, then no threshold has been met. If
the pump or system piping developed a leak that allowed steam/water to enter the
Auxiliary Building, then threshold 4.B would be met. Depending upon radiation monitor
locations and sensitivities, this leakage could be detected by any of the four monitors
depicted in the figure and cause threshold 4.A.1 to be met as well.

Following the leakage of RCS mass into containment and a rise in containment pressure,
there may be minor radiological releases associated with allowable (design) containment
leakage through various penetrations or system components. Minor releases may also
occur if a containment isolation valve(s) fails to close but the containment atmosphere
escapes to a closed system. These releases do not constitute a loss or potential loss of
containment but should be evaluated using the Recognition Category A ICs.

Loss 4.B

Containment sump, temperature, pressure and/or radiation levels will increase if reactor
coolant mass is leaking into the containment. If these parameters have not increased,
then the reactor coolant mass may be leaking outside of containment (i.e., a containment
bypass sequence). Increases in sump, temperature, pressure, flow and/or radiation level
readings outside of the containment may indicate that the RCS mass is being lost outside
of containment. The RCS leakage outside of containment must be associated with a mask
loss that meets the threshold for either RCS Barrier Loss 1.A or RCS Barrier Potential
Loss 1.A.

Unexpected elevated readings and alarms on radiation monitors with detectors outside
containment should be corroborated with other available indications to confirm that the
source is a loss of RCS mass outside of containment. If the fuel clad barrier has not been
lost, radiation monitor readings outside of containment may not increase significantly;
however, other unexpected changes in sump levels, area temperatures or pressures, flow
rates, etc. should be sufficient to determine if RCS mass is being lost outside of the
containment.

Refer to the middle piping run of Figure 9-F-4. In this simplified example, a leak has
occurred at a reducer on a pipe carrying reactor coolant in the Auxiliary Building.
Depending upon radiation monitor locations and sensitivities, the leakage could be
detected by any of the four monitors depicted in the figure and cause threshold 4.A.1 to
be met as well.
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Potential Loss 4.A

If containment pressure exceeds the design pressure, there exists a potential to lose the
Containment Barrier. To reach this level, there must be an inadequate core cooling
condition for an extended period of time; therefore, the RCS and Fuel Clad barriers
would already be lost. Thus, this threshold is a discriminator between a Site Area
Emergency and General Emergency since there is now a potential to lose the third
barrier.

Potential Loss 4.B

The existence of an-explesivea flammable mixture means, at a minimum, that the
containment atmospheric hydrogen concentration is sufficient to support a hydrogen burn
(i.e., at the lower deflagration limit). A hydrogen burn will raise containment pressure
and could result in collateral equipment damage leading to a loss of containment
integrity. It therefore represents a potential loss of the Containment Barrier.

Developer Notes:
Loss4.A.1

Developers may include a list of site-specific radiation monitors to better define this
threshold. Expected monitor alarms or readings may also be included.

Potential Loss 4.A

The site-specific pressure is the containment design pressure.
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For plants that have implemented Westinghouse Owners Group Emergency Response
Guidelines, the pressure value in Potential Loss 4.A is that used for the Containment Red
Path. If the Containment CSFST contains more than one Red Path due to other
dependencies (e.g., status of containment isolation), enter the highest containment
pressure value shown on the tree. This is typically the containment design pressure.

Westinghouse ERG Plants

In lieu of specifying a containment pressure in Potential Loss 4.A, developers may use a

threshold the same as. or similar to, “Containment Red entry conditions met” in
accordance with the guidance at the front of this section.

Potential Loss 4.B

Developers may enter the minimum containment atmospheric hydrogen concentration
necessary to support a hydrogen burn (i.e., the lower deflagrationflammability limit). A |
concurrent containment oxygen concentration may be included if the plant has this
indication available in the Control Room.
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Loss 65.A g

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Containment Barrier is lost.

Potential Loss 65.A

This threshold addresses any other factors that may be used by the Emergency Director in
determining whether the Containment Barrier is potentially lost. The Emergency
Director should also consider whether or not to declare the barrier potentially lost in the
event that barrier status cannot be monitored.

Developer Notes:

None
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10 HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY ICS/EALS

Table H-1: Recognition Category “H” Initiating Condition Matrix

UNUSUAL EVENT

HU1 Confirmed
SECURITY
CONDITION or threat.

Op. Modes: All

HU2 Seismic event
greater than OBE levels.

Op. Modes: All

HU7HU4 Other
conditions exist which
in the judgment of the
Emergency Director
warrant declaration of a
(NO)UE.

Op. Modes: All

ALERT

HA1 HOSTILE
ACTION within the
OWNER
CONTROLLED AREA
or airborne attack threat
within 30 minutes.

Op. Modes: All

HASHA3 Gaseous
release impeding access
to equipment necessary
for normal plant
operations, cooldown or
shutdown.

Op. Modes: All

HA7HA4 Other
conditions exist which
in the judgment of the
Emergency Director
warrant declaration of
an Alert.

Op. Modes: All

SITE AREA
EMERGENCY
HS1 HOSTILE
ACTION within the
PROTECTED AREA.
Op. Modes: All

HS7HS4 Other
conditions exist which
in the judgment of the
Emergency Director
warrant declaration of a
Site Area Emergency.
Op. Modes: All
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GENERAL
EMERGENCY
HG1I—HOSTHE
=
]G‘S S# ﬁhf‘f‘iea contro
O Modesill

HG7HG4 Other
conditions exist which
in the judgment of the
Emergency Director
warrant declaration of a
General Emergency.

Table intended for use by
EAL developers.
Inclusion in licensee
documents is not required.
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ECL: Notification of Unusual Event

Initiating Condition: Confirmed SECURITY CONDITION or threat.
Operating Mode Applicability: All

Example Emergency Action Levels: (1 or 2 or 3)

1) A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by
the (site-specific security shift supervision).

(2)  Notification of a credible security threat directed at the site.

3) A validated notification from the NRC providing information of an aircraft threat.
Basis:

This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM equipment,

and thus representrepresents a potential degradation in the level of plant safety. A site
Independent Spent Fuel Storage Installation (ISFST) is also within the scope of this IC. Security

events which do not meet one of these EALs are adequately addressed by the requirements of 10
CFR §-73.71 or 10 CFR §-50.72. Security events assessed as HOSTILE ACTIONS are
elassifiableclassified under ICs HA1:-HS+ and HGIHS|.

Timely and accurate communications between Security Shift Supervision and the Control Room
is essential for proper classification of a security-related event. Classification of these events

will initiate appropriate threat-related notifications to plant personnel and OROs.
Security plans and terminology are based on the guidance provided by NEI 03-12, Template for

the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and

Independent Spent Fuel Storage Installation Security Program].

EAL #1 references (site-specific security shift supervision) because these are the individuals

trained to confirm that a security event is occurring or has occurred. Training on security event

confirmation and classification is controlled due to the nature of Safeguards and 10 CFR 2.39
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information.

EAL #2 addresses the receipt of a credible security threat. The credibility of the threat is
assessed in accordance with (site-specific procedure).

EAL #3 addresses the threat from the impact of an aircraft on the plant. The NRC Headquarters
Operations Officer (HOO) will communicate to the licensee if the threat involves an aircraft.
The status and size of the plane may also be provided by NORAD through the NRC. Validation
of the threat is performed in accordance with (site-specific procedure).

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

Escalation of the emergency classification level would be via IC HA1.
Developer Notes:

The (site-specific security shift supervision) is the title of the on-shift individual responsible for
supervision of the on-shift security force.

The (site-specific procedure) is the procedure(s) used by Control Room and/or Security
personnel to determine if a security threat is credible, and to validate receipt of aircraft threat
information.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

With due consideration given to the above developer note, EALs may contain alpha or numbered
references to selected events described in the Security Plan and associated implementing
procedures. Such references should not contain a recognizable description of the event. For
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific
security shift supervision).”

ECL Assignment Attributes: 3.1.1.A
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ECL: Notification of Unusual Event

Initiating Condition: Seismic event greater than OBE levels.

Operating Mode Applicability: All

Example Emergency Action LevelsLevel:

1) Seismic event greater than Operating Basis Earthquake (OBE) as indicated by:
(site-specific indication that a seismic event met or exceeded OBE limits)

Basis:

This IC addresses a seismic event that results in accelerations at the plant site greater than those
specified for an Operating Basis Earthquake (OBE)!°. An earthquake greater than an OBE but
less than a Safe Shutdown Earthquake (SSE)'! should have no significant impact on safety-
related systems, structures and components; however, some time may be required for the plant
staff to ascertain the actual post-event condition of the plant (e.g., performs walk-downs and
post-event inspections). Given the time necessary to perform walk-downs and inspections, and
fully understand any impacts, this event represents a potential degradation of the level of safety
of the plant.

Event verification with external sources should not be necessary during or following an OBE.
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a
seismic event (e.g., typical lateral accelerations are in excess of 0.08g). The Shift Manager or
Emergency Director may seek external verification if deemed appropriate (e.g., a call to the
USGS, check internet news sources, etc.); however, the verification action must not preclude a
timely emergency declaration.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

Developer Notes:

This “site-specific indication that a seismic event met or exceeded OBE limits” should be based
on the indications;-alarms-and-displays-ef available from site-specific seismic monitoring
equipment.

10 An OBE is vibratory ground motion for which those features of a nuclear power plant necessary for continued
operation without undue risk to the health and safety of the public will remain functional.

' An SSE is vibratory ground motion for which certain (generally, safety-related) structures, systems, and
components must be designed to remain functional.
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ata - The goal is to specify indications that can be assessed within
15-minutes of the actual or suspected seismic event.

Preferred indications for this EAL are those that are immediately available to Control Room
personnel and which can be readily assessed. The EAL may specify instrumentation with
readout locations outside the main Control Room provided it can support an EAL assessment and
emergency declaration within 15 minutes of the initial seismic activity. Indications available
outside the Control Room that require lengthy times to assess (e.g., processing of scratch plates

or recorded data) should not be used.

For sites that do not have readily assessable OBE indications-within-the-Centrel Reom,
developers should use the following alternatealternative EAL (or similar wording).

1) a. Control Room personnel feel an actual or potential seismic event.
AND
b. The occurrence of a seismic event is confirmed in manner deemed appropriate by

the Shift Manager or Emergency Director.

The EAL 1.b statement is included to ensure that a declaration does not result from felt
vibrations caused by a non-seismic source (e.g., a dropped heavy load). The Shift Manager or
Emergency Director may seek external verification if deemed appropriate (e.g., a call to the
USGS, check internet news sources, etc.); however, the verification action must not preclude a
timely emergency declaration. It is recognized that this alternate EAL wording may cause a site
to declare an Unusual Event while another site, similarly affected but with readily assessable
OBE indications in the Control Room, may not.

Sites are encouraged to develop an EAL based on one of the two alternatives presented above.
Other proposed approaches (e.g., based on reported Richter values) will lengthen NRC review
and may not be found acceptable.

The above alternate wording may also be used to develop a compensatory EAL for use during
periods when a seismic monitoring system capable of detecting an OBE is out-of-service for
maintenance or repair.

ECL Assignment Attributes: 3.1.1.A
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Initiating Condition: Other conditions exist which in the judgment of the Emergency Director
warrant declaration of a (NO)UE.

Operating Mode Applicability: All
Example Emergency Action EevelsLevel:

1) Other conditions exist which in the judgment of the Emergency Director indicate that
events are in progress or have occurred which indicate a potential degradation of the level
of safety of the plant or indicate a security threat to facility protection has been initiated.
No releases of radioactive material requiring offsite response or monitoring are expected
unless further degradation of safety systems occurs.

Basis:
This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant

declaration of an emergency because conditions exist which are believed by the Emergency
Director to fall under the emergency classification level description for a NOUE.
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ECL: Alert

Initiating Condition: HOSTILE ACTION within the OWNER CONTROLLED AREA or
airborne attack threat within 30 minutes.

Operating Mode Applicability: All
Example Emergency Action Levels: (1 or 2)

1) A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED
AREA as reported by the (site-specific security shift supervision).

2) A validated notification from NRC of an aircraft attack threat within 30 minutes of the
site.

Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED
AREA or notification of an aircraft attack threat. This event will require rapid response and
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the
need to prepare the plant and staff for a potential aircraft impact.

Timely and accurate communications between Security Shift Supervision and the Control Room
is essential for proper classification of a security-related event.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or sheltering).
The Alert declaration will also heighten the awareness of Offsite Response Organizations,
allowing them to be better prepared should it be necessary to consider further actions.

This IC does not apply to incidents that are accidental events, acts of civil disobedience, or
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.
Reporting of these types of events is adequately addressed by other EALSs, or the requirements of
10 CFR §-73.71 or 10 CFR §-50.72.

EAL #1 is applicable for any HOSTILE ACTION occurring, or that has occurred, in the
OWNER CONTROLLED AREA. This includes any action directed against an ISFSI that is
located outside the plant PROTECTED AREA.

EAL #2 addresses the threat from the impact of an aircraft on the plant, and the anticipated

arrival time is within 30 minutes. The intent of this EAL is to ensure that threat-related
notifications are made in a timely manner so that plant personnel and OROs are in a heightened
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state of readiness. This EAL is met when the threat-related information has been validated in
accordance with (site-specific procedure).

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the threat
involves an aircraft. The status and size of the plane may be provided by NORAD through the
NRC.

In some cases, it may not be readily apparent if an aircraft impact within the OWNER
CONTROLLED AREA was intentional (i.e., a HOSTILE ACTION). It is expected, although
not certain, that notification by an appropriate Federal agency to the site would clarify this point.
In this case, the appropriate federalFederal agency is intended to be NORAD, FBI, FAA or NRC.
The emergency declaration, including one based on other ICs/EALSs, should not be unduly
delayed while awaiting notification by a Federal agency.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

Escalation of the emergency classification level would be via IC HS1.
Developer Notes:

The (site-specific security shift supervision) is the title of the on-shift individual responsible for
supervision of the on-shift security force.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

With due consideration given to the above developer note, EALs may contain alpha or numbered
references to selected events described in the Security Plan and associated implementing
procedures. Such references should not contain a recognizable description of the event. For
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific
security shift supervision).”

See the related Developer Note in Appendix B, Definitions, for guidance on the development of
a scheme definition for the OWNER CONTROLLED AREA.

ECL Assignment Attributes: 3.1.2.D
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HA5HA3

Initiating Condition: Gaseous release impeding access to equipment necessary for normal plant
operations, cooldown or shutdown.

ECL: Alert

Operating Mode Applicability: All
Example Emergency Action LevelsLevel:

Note: If the equipment in the listed room or area was already inoperable or out-of-service
before the event occurred, then no emergency classification is warranted.

1) a. Release of a toxic, corrosive, asphyxiant or flammable gas into any of the
following plant rooms or areas:

(site-specific list of plant rooms or areas with entry-related mode applicability
identified)

AND
b. Entry into the room or area is prohibited or impeded.
Basis:

This IC addresses an event involving a release of a hazardous gas that precludes or impedes
access to equipment necessary to maintain normal plant operation, or required for a normal plant
cooldown and shutdown. This condition represents an actual or potential substantial degradation
of the level of safety of the plant.

An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally
required during the plant operating mode in effect at the time of the gaseous release. The
emergency classification is not contingent upon whether entry is actually necessary at the time of
the release.

Evaluation of the IC and EAL do not require atmospheric sampling; it only requires the
Emergency Director’s judgment that the gas concentration in the affected room/area is sufficient
to preclude or significantly impede procedurally required access. This judgment may be based
on a variety of factors including an existing job hazard analysis, report of ill effects on personnel,
advice from a subject matter expert or operating experience with the same or similar hazards.
Access should be considered as impeded if extraordinary measures are necessary to facilitate
entry of personnel into the affected room/area (e.g., requiring use of protective equipment, such
as SCBAs, that is not routinely employed).

An emergency declaration is not warranted if any of the following conditions apply.

e The plant is in an operating mode different than the mode specified for the affected
room/area (i.e., entry is not required during the operating mode in effect at the time of the
gaseous release). For example, the plant is in Mode 1 when the gaseous release occurs, and
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the procedures used for normal operation, cooldown and shutdown do not require entry into
the affected room until Mode 4.

e The gas release is a planned activity that includes compensatory measures which address the
temporary inaccessibility of a room or area (e.g., fire suppression system testing).

e The action for which room/area entry is required is of an administrative or record keeping
nature (e.g., normal rounds or routine inspections).

e The access control measures are of a conservative or precautionary nature, and would not
actually prevent or impede a required action.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous levels.
Most commonly, asphyxiants work by merely displacing air in an enclosed environment. This
reduces the concentration of oxygen below the normal level of around 19%, which can lead to
breathing difficulties, unconsciousness or even death.

This EAL does not apply to firefighting activities that automatically or manually activate a fire
suppression system in an area, or to intentional inerting of containment (BWR only).

Escalation of the emergency classification level would be via an IC in Recognition Category A,
C, F or FIGsS.

Developer Notes:

The “site-specific list of plant rooms or areas with entry-related mode applicability identified”
should specify those rooms or areas that contain equipment which require a manual/local action
as specified in operating procedures used for normal plant operation, cooldown and shutdown.
Do not include rooms or areas in which actions of a contingent or emergency nature would be
performed (e.g., an action to address an off-normal or emergency condition such as emergency
repairs, corrective measures or emergency operations). In addition, the list should specify the
plant mode(s) during which entry would be required for each room or area.

The list should not include rooms or areas for which entry is required solely to perform actions
of an administrative or record keeping nature (e.g., normal rounds or routine inspections).

The list need not include the Control Room if adequate engineered safety/design features are in
place to preclude a Control Room evacuation due to the release of a hazardous gas. Such
features may include, but are not limited to, capability to draw air from multiple air intakes at
different and separate locations, inner and outer atmospheric boundaries, or the capability to
acquire and maintain positive pressure within the Control Room envelope.

If the equipment in the listed room or area was already inoperable, or out-of-service, before the
event occurred, then no emergency should be declared since the event will have no adverse
impact beyond that already allowed by Technical Specifications at the time of the event.

ECL Assignment Attributes: 3.1.2.B
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ECL: Alert

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director
warrant declaration of an Alert.

Operating Mode Applicability: All
Example Emergency Action LevelsLevel:

1) Other conditions exist which, in the judgment of the Emergency Director, indicate that
events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable
life threatening risk to site personnel or damage to site equipment because of HOSTILE
ACTION. Any releases are expected to be limited to small fractions of the EPA
Protective Action Guideline exposure levels.

Basis:
This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant

declaration of an emergency because conditions exist which are believed by the Emergency
Director to fall under the emergency classification level description for an Alert.
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HS1

ECL: Site Area Emergency

Initiating Condition: HOSTILE ACTION within the PROTECTED AREA.
Operating Mode Applicability: All

Example Emergency Action LevelsLevel:

1) A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the (site-specific security shift supervision).

Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA.
This event will require rapid response and assistance due to the possibility for damage to plant
equipment.

Timely and accurate communications between Security Shift Supervision and the Control Room
is essential for proper classification of a security-related event.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template for
the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or sheltering).
The Site Area Emergency declaration will mobilize ORO resources and have them available to
develop and implement public protective actions in the unlikely event that the attack is
successful in impairing multiple safety functions.

This IC does not apply to a HOSTILE ACTION directed at an ISFSI PROTECTED AREA
located outside the plant PROTECTED AREA; such an attack should be assessed using IC HA1.
It also does not apply to incidents that are accidental events, acts of civil disobedience, or
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.
Reporting of these types of events is adequately addressed by other EALs, or the requirements of
10 CFR §-73.71 or 10 CFR-§ 50.72.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

Escalation of the emergency classification level would be via #€HG+an IC in Recognition
Category A, C. F or S.
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Developer Notes:

The (site-specific security shift supervision) is the title of the on-shift individual responsible for
supervision of the on-shift security force.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Security Plan.

With due consideration given to the above developer note, EALs may contain alpha or numbered
references to selected events described in the Security Plan and associated implementing
procedures. Such references should not contain a recognizable description of the event. For
example, an EAL may be worded as “Security event #2, #5 or #9 is reported by the (site-specific
security shift supervision).”

See the related Developer Note in Appendix B, Definitions, for guidance on the development of
a scheme definition for the PROTECTED AREA.

ECL Assignment Attributes: 3.1.3.D
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ECL: Site Area Emergency

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director
warrant declaration of a Site Area Emergency.

Operating Mode Applicability: All
Example Emergency Action LevelsLevel:

1) Other conditions exist which in the judgment of the Emergency Director indicate that
events are in progress or have occurred which involve actual or likely major failures of
plant functions needed for protection of the public or HOSTILE ACTION that results in
intentional damage or malicious acts, (1) toward site personnel or equipment that could
lead to the likely failure of or, (2) that prevent effective access to equipment needed for the
protection of the public. Any releases are not expected to result in exposure levels which
exceed EPA Protective Action Guideline exposure levels beyond the site boundary.

Basis:
This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant

declaration of an emergency because conditions exist which are believed by the Emergency
Director to fall under the emergency classification level description for a Site Area Emergency.
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ECL: General Emergency

Initiating Condition: Other conditions exist which in the judgment of the Emergency Director
warrant declaration of a General Emergency.

Operating Mode Applicability: All
Example Emergency Action LevelsLevel:

1) Other conditions exist which in the judgment of the Emergency Director indicate that
events are in progress or have occurred which involve actual or BMMINENTimminent
substantial core degradation or melting with potential for loss of containment integrity or
HOSTILE ACTION that results in an actual loss of physical control of the facility.
Releases can be reasonably expected to exceed EPA Protective Action Guideline
exposure levels offsite for more than the immediate site area.

Basis:
This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant

declaration of an emergency because conditions exist which are believed by the Emergency
Director to fall under the emergency classification level description for a General Emergency.
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Table S-1: Recognition Category “S” Initiating Condition Matrix
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UNUSUAL EVENT

SU1 Loss of all offsite
AC power capability to
emergency buses for 15
minutes or longer.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

SU3  Reactor coolant
activity greater than
Technical Specification
allowable limits.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown
SU4 RCS leakage for
15 minutes or longer.
Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

ALERT

SA1 Loss of all but
one AC power source to
emergency buses for 15
minutes or longer.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

SA2 UNPLANNED
loss of Control Room
indications for 15
minutes or longer with a
significant transient in
progress.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

185

SITE AREA

EMERGENCY
SS1  Loss of all offsite
and all onsite AC power
to emergency buses for 15
minutes or longer.
Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

GENERAL
EMERGENCY
SG1
ProlengedExtende
d loss of alb-effsite-and-all
ensite-AC power to
emergency buses.
Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown
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SU6 Loss of all onsite
or offsite
communications
capabilities.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

SU7 Failure to isolate
containment or loss of
containment pressure
control. [PWR]

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

reaetor:
Op. Modes: Power

Operation, Startup, Hot
Standby, Hot Shutdown,
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SS8  Loss of all Vital
DC power for 15 minutes
or longer.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown

SG8 Lossofall AC
and Vital DC power
sources for 15 minutes or
longer.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown



UNUSUAL EVENT
SU9 Internal flooding

affecting a SAFETY
SYSTEM component
required for the current

ALERT

SA9 Hazardous event
affecting a-SAFETY
SYSTEM neededtrains
required for the current

operating mode.

Op. Modes: Power
Operation, Startup, Hot

Standby, Hot Shutdown

operating mode.

Op. Modes: Power
Operation, Startup, Hot
Standby, Hot Shutdown
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ECL: Notification of Unusual Event

Initiating Condition: Loss of all offsite AC power capability to emergency buses for 15
minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action LevelsLevel: ‘

Note: The Emergency Director should declare the Unusual Event promptly upon determining
that 15 minutes has been exceeded; or will likely be exceeded.

1) Loss of ALL offsite AC power capability to (site-specific emergency buses) for 15
minutes or longer.

Basis:

This IC addresses a prolonged loss of offsite power. The loss of offsite power sources renders
the plant more vulnerable to a complete loss of power to AC emergency buses. This condition
represents a potential reduction in the level of safety of the plant.

For emergency classification purposes, “capability” means that an offsite AC power source(s) is
available to the emergency buses, whether or not the buses are powered from it.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of offsite
power.

Escalation of the emergency classification level would be via IC SA1.
Developer Notes:

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized-and

can-be-implemented-withinH5-minutes.. Consider capabilities such as power source cross-ties,

“swing” generators, other power sources described in abnormal or emergency operating
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an
affected unit via a cross-tie to a companion unit may credit this power source in the EAL
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63.

ECL Assignment Attributes: 3.1.1.A
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ECL: Notification of Unusual Event

Initiating Condition: Reactor coolant activity greater than Technical Specification allowable
limits.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Levels: (1 or 2)

1) (Site-specific radiation monitor) reading greater than (site-specific value).

2) Sample analysis indicates that a reactor coolant activity value is greater than an(site-
specific allowable Hmitlimits specified in Technical Specifications:).

Basis:

This IC addresses a reactor coolant activity value that exceeds an allowable limit specified in
Technical Specifications. This condition is a precursor to a more significant event and represents
a potential degradation of the level of safety of the plant.

Escalation of the emergency classification level would be via ICs FA1 or the Recognition
Category A ICs.

Developer Notes:

For EAL #1 — Enter the radiation monitor(s) that may be used to readily identify when RCS
activity levels exceed Technical Specification allowable limits. This EAL may be developed
using different methods and sites should use existing capabilities to address it (e.g., development
of new capabilities is not required). Examples of existing methods/capabilities include:

e An installed radiation monitor on the letdown system or air ejector.
e A hand-held monitor or deployed detector reading with pre-calculated conversion values or
readily implementable conversion calculation capability.

The monitor reading values should correspond to an RCS activity level approximately at
Technical Specification allowable limits.

If there is no existing method/capability for determining this EAL, then it should not be included.
IC evaluation will be based on EAL #2.

For EAL#2 — Developers-mayteweordEnter the EAL+to-inclade-the reactorcoolant-aetivity
parameter(s)-site-specific allowable limits specified in Technical Specifications-and-the

associated-allowable limit(s)” (e.g., time-dependent and transient values for dose equivalent I-

131 and gross activity-—time-dependent-ortransient-valuesete—H-this-appreach-is-selected;alt
All RCS activity allowable limits-, with any associated time values, should be included.

ECL Assignment Attributes: 3.1.1.A and 3.1.1.B
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ECL: Notification of Unusual Event

Initiating Condition: RCS leakage for 15 minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Levels: (1 or 2-e+3)

Note: The Emergency Director should declare the Unusual Event promptly upon determining
that 15 minutes has been exceeded; or will likely be exceeded.

1) RCS unidentified or pressure boundary leakage greater than (site-specific value) for 15
minutes or longer.

2) RCS identified leakage greater than (site-specific value) for 15 minutes or longer.

Basis:

This IC addresses RCS leakage which may be a precursor to a more significant event. In this
case, RCS leakage has been detected and operators, following applicable procedures, have been
unable to promptly isolate the leak. This condition is considered to be a potential degradation of
the level of safety of the plant.

EAL #1 and EAL #2 are focused on a loss of mass from the RCS due to “unidentified leakage",
"pressure boundary leakage" or "identified leakage™,” as these leakage types are defined in the

plant Technical Specifications)—EAL+#3-addresses-a RES-massloss-eaused-by-an
UNISOLABLE le hroush-a 4o

The leak rate values for each EAL were selected because they are usually observable with
normal Control Room indications. Lesser values typically require time-consuming calculations
to determine (e.g., a mass balance calculation). EAL #1 uses a lower value that reflects the
greater significance of unidentified or pressure boundary leakage.

The release of mass from the RCS due to the as-designed/expected operation of a relief valve
does not warrant an emergency classification. For PWRs, an emergency classification would be
required if a mass loss is caused by a relief valve that is not functioning as designed/expected
(e.g., a relief valve sticks open and the line flow cannot be isolated). For BWRs, a stuck-open
Safety Relief Valve (SRV) or SRV leakage is not considered either identified or unidentified
leakage by Technical Specifications and, therefore, is not applicable to this EAL.

The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate the
leakage, if possible.
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Escalation of the emergency classification level would be via ICs of Recognition Category A or
F.

Developer Notes:

EAL #1 — For the site-specific leak rate value, enter the higher of 10 gpm or the value specified
in the site’s Technical Specifications for this type of leakage.

EAL #2 — For the site-specific leak rate value, enter the higher of 25 gpm or the value specified
in the site’s Technical Specifications for this type of leakage.

For sites that have Technical Specifications that do not specify a leakage type for steam
generator tube leakage, developers should include an EAL for tube leakage greater than 25 gpm

/[ Formatted: Font color: Auto

for 15 minutes or longer,
!

ECL Assignment Attributes: 3.1.1.A
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ECL: Notification of Unusual Event
Initiating Condition: Loss of all onsite or offsite communications capabilities.
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Levels: (1 or 2 or 3)
1) Loss of ALL of the following onsite communication methods:

(site-specific list of communications methods)
2) Loss of ALL of the following ORO communications methods:

(site-specific list of communications methods)
3) Loss of ALL of the following NRC communications methods:

(site-specific list of communications methods)
Basis:
This IC addresses a significant loss of on-site or offsite communications capabilities. While not
a direct challenge to plant or personnel safety, this event warrants prompt notifications to OROs
and the NRC.
This IC should be assessed only when extraordinary means are being utilized to make
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on-site
information via individuals or multiple radio transmission points, individuals being sent to offsite

locations, etc.).

EAL #1 addresses a total loss of the communications methods used in support of routine plant
operations.

EAL #2 addresses a total loss of the communications methods used to notify all OROs of an
emergency declaration. The OROs referred to here are (see Developer Notes).

EAL #3 addresses a total loss of the communications methods used to notify the NRC of an
emergency declaration.

Developer Notes:
EAL #1 - The “site-specific list of communications methods” should include all communications
methods used for routine plant communications (e.g., commercial or site telephones, page-party

systems, radios, etc.). This listing should include installed plant equipment and components, and
not items owned and maintained by individuals.
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EAL #2 - The “site-specific list of communications methods” should include all communications
methods used to perform initial emergency notifications to OROs as described in the site
Emergency Plan. The listing should include installed plant equipment and components, and not
items owned and maintained by individuals. Example methods are ring-down/dedicated
telephone lines, commercial telephone lines, radios, and satellite telephones-and-. A method may
also include electronic or internet-based communications teehnelogy-technologies with a
procedural means to determine if the message was accessed by an ORO (e.g., a read or opened
receipt, or other acknowledgement that the notification message was displayed such as an
independent phone call).

In the Basis section, insert the site-specific listing of the OROs requiring notification of an
emergency declaration from the Control Room in accordance with the site Emergency Plan, and
typically within 15 minutes.

EAL #3 — The “site-specific list of communications methods” should include all communications
methods used to perform initial emergency notifications to the NRC as described in the site
Emergency Plan. The listing should include installed plant equipment and components, and not
items owned and maintained by individuals. These methods are typically the dedicated
Emergency Notification System (ENS) telephone line and commercial telephone lines.

ECL Assignment Attributes: 3.1.1.C
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ECL: Notification of Unusual Event

Initiating Condition: Failure to isolate containment or loss of containment pressure control.
[PWR]

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown

Example Emergency Action Levels: (1 or 2)

1) a. Failure of containment to isolate when required by an actuation signal.
AND
b. ALL required penetrations are not closed within 15 minutes of the actuation
signal.
2) a. Containment pressure greater than (site-specific pressure).
AND
b. Less than one full train of (site-specific system or equipment) is operating per

design for 15 minutes or longer.
Basis:

This IC addresses a failure of one or more containment penetrations to automatically isolate
(close) when required by an actuation signal. It also addresses an event that results in high
containment pressure with a concurrent failure of containment pressure control systems. Absent
challenges to another fission product barrier, either condition represents potential degradation of
the level of safety of the plant.

For EAL #1, the containment isolation signal must be generated as the result on an off-
normal/accident condition (e.g., a safety injection or high containment pressure); a failure
resulting from testing or maintenance does not warrant classification. The determination of
containment and penetration status — isolated or not isolated — should be made in accordance
with the appropriate criteria contained in the plant AOPs and EOPs. The 15-minute criterion is
included to allow operators time to manually isolate the required penetrations, if possible.

EAL #2 addresses a condition where containment pressure is greater than the setpoint at which
containment energy (heat) removal systems are designed to automatically actuate, and less than
one full train of equipment is capable of operating per design. The 15-minute criterion is
included to allow operators time to manually start equipment that may not have automatically
started, if possible. The inability to start the required equipment indicates that containment heat
removal/depressurization systems (e.g., containment sprays or ice condenser fans) are either lost
or performing in a degraded manner.
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This event would escalate to a Site Area Emergency in accordance with IC FS1 if there were a
concurrent loss or potential loss of either the Fuel Clad or RCS fission product barriers.

Developer Notes:
Developers may list specific equipment or combinations of equipment to support the assessment

of “Less than one full train.” For example, a table could show the principal components of each
train.

Enter the “site-specific pressure” value that actuates containment pressure control systems (e.g.,
containment spray). Also enter the site-specific containment pressure control system/equipment
that should be operating per design if the containment pressure actuation setpoint is reached. If
desired, specific condition indications such as parameter values can also be entered (e.g., a
containment spray flow rate less than a certain value).

EAL #2 is not applicable to the U.S. Evolutionary Power Reactor (EPR) design.

ECL Assignment Attributes: 3.1.1.A
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ECL: Notification of Unusual Event

Initiating Condition: Internal flooding affecting a SAFETY SYSTEM component required for

the current operating mode.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action Level:

[@))] Internal room or area flooding of a magnitude sufficient to require manual or automatic
electrical isolation of a SAFETY SYSTEM component required by Technical

Specifications for the current operating mode.

Basis:

This IC addresses flooding of a building room or area that results in operators isolating power to

<———{ Formatted: Indent: Left: 0", First line: 0", Tab stops: Not
at 2.5"

a SAFETY SYSTEM component or causes an automatic isolation of a SAFETY SYSTEM
component (e.g., a breaker or relay trip). To warrant classification, operability of the affected
component must be required by Technical Specifications for the current operating mode. This
event represents a potential degradation of the level of safety of the plant.

Escalation of the emergency classification level would be based on IC SA9.

Developer Notes:

Flooding is a condition where water is entering a room or area faster than available equipment is

<———[ Formatted: Indent: Left: 0"

<’—‘[ Formatted: Indent: Left: 0", Tab stops: 0", Left

capable removing it, resulting in a rise of water level within the room or area. Developers may
add this clarification or definition if it improves user understanding.

ECL Assignment Attributes: 3.1.1.A
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ECL: Alert

Initiating Condition: Loss of all but one AC power source to emergency buses for 15 minutes
or longer.

‘/——{ Formatted: Indent: Left: 0", First line: 0", Tab stops: Not
at 2.5"

:Operating Mode Applicability: Power Operation,
Startup, Hot Standby, Hot Shutdown

Example Emergency Action Level:

Note: The Emergency Director should declare the Alert promptly upon determining that 15
minutes has been exceeded; or will likely be exceeded.

(@8] Only a-A€ one power eapabilitysource listed in Table SA1-1 is available to supply nowerj Formatted: Indent: Hanging: 0.5", Numbered + Level: 1 +

ol : : Numbering Style: 1, 2, 3, ... + Start at: 1 + Alignment: Left +
%(Slte Sp ecific cmergency buses) for 15 minutes or Aligned at: 0.25" + Indent at: 0.5", Tab stops: Not at 1"
onger.

Table SA1-1: AC Power Sources

Offsite

e Source #1

e Source #2, etc.
Onsite

e Source #1

e Source #2, etc.

Basis:

This IC describes a significant degradation of offsite and onsite AC power sources such that any
additional singlepower source failure would result in a loss of all AC power to SAFETY
SYSTEMS. In this condition, the sole AC power source may be powering one, or more than
one, train of safety-related equipment. This IC provides an escalation path from IC SU1.
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An “AC power source” is a source recognized in AOPs and EOPs, and capable of supplying
required power to an emergency bus. Some examples of this condition are presented below.

e A loss of all offsite power with a concurrent failure of all but one emergency power source
(e.g., an onsite diesel generator).

e A loss of all offsite power and loss of all emergency power sources (e.g., onsite diesel
generators) with a single train of emergency buses being back-fed from the unit main
generator.

e A loss of emergency power sources (e.g., onsite diesel generators) with a single train of
emergency buses being back-fed from an offsite power source.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of power.

HEsealationThe subsequent loss of the emergeney-elassifieationtevelremaining single power
source would be-vaescalate the event to a Site Area Emergency in accordance with IC SS1.

Developer Notes:

For a power source that has multiple generators, the EAL and/or Basis section should reflect the
minimum number of operating generators necessary for that source to provide required power to
an AC emergency bus. For example, if a backup power source is comprised of two generators
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis
section must specify that both generators for that source are operating.

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

Developers should modify the bulleted examples provided in the basis section, above, as needed
to reflect their site-specific plant designs and capabilities.

The EALs and Basis should reflect that each independent offsite power circuit constitutes a
single power source. For example, three independent 345kV offsite power circuits (i.e.,
incoming power lines) comprise three separate power sources. Independence may be determined
from a review of the site-specific UFSAR, SBO analysis or related loss of electrical power
studies.

The EAL and/or Basis section may specify the use of a non-safety-related power source provided

that eperation-of thisthe source is fec—egm%edadequately malntamed in A@Psan am)roprlate

maintenance program and EOP

F—I:E—)Gsuppeft—gmdehﬂesé—Sﬂehable to power sea-rees—sheiﬂd—geﬁeml-l—y—meet—%h%ema{%&e
souree”-definitionprovided-in10-CER-502the bus loads associated with ECCS and decay heat

removal functions.

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized-ane

ean—b%&ﬂplememed—w&hm—lé—fmmﬁes Consider capabilities such as power source cross-ties,

“swing” generators, other power sources described in abnormal or emergency operating
procedures, etc. Plants that have a proceduralized capability to supply offsite AC power to an
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affected unit via a cross-tie to a companion unit may credit this power source in the EAL
provided that the planned cross-tie strategy meets the requirements of 10 CFR 50.63.

ECL Assignment Attributes: 3.1.2.B
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ECL: Alert

Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or longer
with a significant transient in progress.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action LevelsLevel:

Note: The Emergency Director should declare the Alert promptly upon determining that 15
minutes has been exceeded; or will likely be exceeded.

1) a. An UNPLANNED event results in the inability to monitor one or more of the
following parameters from within the Control Room for 15 minutes or longer.
PWR
a. One or more of the following parameters cannot be determined from within the

Control Room for 15 minutes or longer due to an UNPLANNED event. [BWR]

[BWR parameter list] [PWR parameter list]
Reactor Power Reactor Power
RPV Water Level RCS Level
L s e e L] e e e L]
ReactorPower ReactorPower
RPV - Water Level RCS Level
RPV Pressure RCS Pressure
Primary Containment Pressure In-Core/Core Exit Temperature
Suppression Pool Level Levels in at least (site-specific
number) steam generators
Emerseney-Feed-Water Flow
Suppression Pool Temperature Steam Generator Auxiliary or
Emergency Feed Water Flow to at
least (site-specific number) steam
generators

AND

ab. AN¥EITHER of the following-transient events i-proeresshas occurred.

—

Formatted: Indent: Left: 0", Hanging: 1", Numbered +
Level: 1 + Numbering Style: 1, 2, 3, ... + Startat: 1 +
Alignment: Left + Aligned at: 0.25" + Indent at: 0.5"

e Reactor scram [BWR] / trip [PWR]
e ECCS (SI) actuation
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] Hati ] 0% § 1
Basis:

This IC addresses the difficulty associated with monitoring rapidly changing plant conditions
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the
Control Room. During this condition, the margin to a potential fission product barrier challenge
is reduced. It thus represents a potential substantial degradation in the level of safety of the
plant.

As used in this EAL, an “inability to monitor” means that values for one or more of the listed
parameters cannot be determined from within the Control Room. Fhissitaation-wenld

reguire[ The preceding sentence may be deleted for a BWR.] This condition requires a loss of all
of the Control Room sources for the given parameter(s). For example, the reactor power level
cannot be determined from any analog, digital and recorder source within the Control Room.

An event involving a loss of plant indications, annunciators and/or display systems is evaluated
in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) to determine if an
NRC event report is required. The event would be reported if it significantly impaired the
capability to perform emergency assessments. In particular, emergency assessments necessary to
implement abnormal operating procedures, emergency operating procedures, and emergency
plan implementing procedures addressing emergency classification, accident assessment, or
protective action decision-making.

This EAL is focused on a selected subset of plant parameters associated with the key safety
functions of reactivity control, core cooling [PWR] / RPV level [BWR] and RCS heat removal.
The loss of the ability to determine one or more of these parameters from within the Control
Room is considered to be more significant than simply a reportable condition. In addition, if all
indication sources for one or more of the listed parameters are lost, then the ability to determine
the values of other SAFETY SYSTEM parameters may be impacted as well. For example, if the
value for reactor vessel level [PWR] / RPV water level [BWR] cannot be determined from the
indications and recorders on a main control board, the SPDS or the plant computer, the
availability of other parameter values may be compromised as well.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
indication.

Escalation of the emergency classification level would be via ICs FS1 or IC AS1.
Developer Notes:

In the PWR parameter list column, developers may use either pressurizer level or reactor vessel
level for the RCS Level entry. Also, the “site-specific number” should reflect the minimum
number of steam generators necessary for plant cooldown and shutdown. Fhis-eriterionmay-alse
speeify-whether-theThe steam generator level value shouldmay be wide-range, narrow-range or
both, depending upon the monitoring requirements in emergency operating procedures.

208



NEI 99-01 (Revision 67-DRAFT ()
November 201p
Month 20XX

The number, type, location and layout of Control Room indications, and the range of possible
failure modes, can challenge the ability of an operator to accurately determine, within the time
period available for emergency classification assessments, if a specific percentage of indications
have been lost. The approach used in this EAL facilitates prompt and accurate emergency
classification assessments by focusing on the indications for a selected subset of parameters.

By focusing on the availability of the specified parameter values, instead of the sources of those
values, the EAL recognizes and accommodates the wide variety of indications in nuclear power
plant Control Rooms. Indication types and sources may be analog or digital, safety-related or
not, primary or alternate, individual meter value or computer group display, etc.

A loss of plant annunciators will be evaluated for reportability in accordance with 10 CFR 50.72
(and the associated guidance in NUREG-1022), and reported if it significantly impairs the
capability to perform emergency assessments. Compensatory measures for a loss of
annunciation can be readily implemented and may include increased monitoring of main control
boards and more frequent plant rounds by non-licensed operators. Their alerting function
notwithstanding, annunciators do not provide the parameter values or specific component status
information used to operate the plant, or process through AOPs or EOPs. Based on these
considerations, a loss of annunciation is considered to be adequately addressed by reportability
criteria, and therefore not included in this IC and EAL.

With respect to establishing event severity, the response to a loss of radiation monitoring data
(e.g., process or effluent monitor values) is considered to be adequately bounded by the
requirements of 10 CFR 50.72 (and associated guidance in NUREG-1022). The reporting of this
event will ensure adequate plant staff and NRC awareness, and drive the establishment of
appropriate compensatory measures and corrective actions. In addition, a loss of radiation
monitoring data, by itself, is not a precursor to a more significant event.

Personnel at sites that have a Failure Modes and Effects Analysis (FMEA) included within the
design basis of a digital I&C system should consider the FMEA information when developing
their site-specific EALSs.

Due to changes in the configurations of SAFETY SYSTEMS, including associated
instrumentation and indications, during the cold shutdown, refueling, and defueled modes, no
analogous IC is included for these modes of operation.

ECL Assignment Attributes: 3.1.2.B
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ECL: Alert
ECL:Alert

Initiating Condition: Automatic or manual (trip [PWR]/scram [BWR]) fails to shutdown the
reactor,and subsequent-manual-actions-taken-at the reaeterControl Room evacuation resulting in|
transfer of plant control eenseles-are-not-suecessful-inshutting down-the reaetorto alternate

locations.

Operating Mode Applicability: PewerOperationAll

Example Emergency Action Level:

1) An event has resulted in plant control being transferred from the Control Room to (site-
specific remote shutdown panels and local control stations).

Basis:

This IC addresses an evacuation of the Control Room that results in transfer of plant control to

alternate locations outside the Control Room. The loss of the ability to control the plant from th¢

Control Room is considered to be a potential substantial degradation in the level of plant safety.

Following a Control Room evacuation, control of the plant will be transferred to alternate
shutdown locations. The necessity to control a plant shutdown from outside the Control Room,
in addition to responding to the event that required the evacuation of the Control Room, will
present challenges to plant operators and other on-shift personnel. Activation of the ERO and
emergency response facilities will assist in responding to these challenges.

Escalation of the emergency classification level would be via IC SS5.
Developer Notes:
The “site-specific remote shutdown panels and local control stations” are the panels and control

stations referenced in plant procedures used to cooldown and shutdown the plant from a
location(s) outside the Control Room.

ECL Assignment Attributes: 3.1.2.B
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ECL: Alert

Initiating Condition: Hazardous event affecting a SAFETY SYSTEM neededtrains required |
for the current operating mode.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown

Example Emergency Action LevelsLevel:

Numbering Style: 1, 2, 3, ... + Start at: 1 + Alignment: Left +

(€8] a. The occurrence of ANY of the following hazardous events: j Formatted: Indent: Hanging: 0.5", Numbered + Level: 1 +
Aligned at: 0.25" + Indent at: 0.5"

Seismic event (earthquake)

Internal or external flooding event

High winds or tornado strike

FIRE

EXPLOSION

(site-specific hazards)

Other events with similar hazard characteristics as determined by the Shift
Manager

AND

b. EIFHERThe event has resulted in BOTH of the following:

1. Event-damage has-eausedindieationsIndications of degraded performance]
inatleastone-train-ofon a SAFETY SYSTEM neededtrain required by

Technical Specifications for the current operating mode.

ORAND

2. The-event-hascaused EITHER of the following:

strueture-neededtrain required by Technical Specifications for the Numbering Style: a, b, , ... + Start at: 1 + Alignment: Left +

a) VISIBLE DAMAGE to a second SAFETY SYSTEM eempenent-or j Formatted: Indent: Left: 1.5", Numbered + Level: 1 +

X Aligned at: 1.25" + Indent at: 1.5"
current operating mode.

ThistCaddressosaharzardonsoventthateauses-damaecOR
b) Indications of degraded performance to a second SAFETY SYSTEM;
R e e ]
required by Technical Specifications for the current operating mode.-
Basis:

This IC addresses a hazardous event of sufficient magnitude to cause degraded performance to a
SAFETY SYSTEM train with either 1) VISIBLE DAMAGE to a second SAFETY SYSTEM
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train or 2) indications of degraded performance on a second SAFETY SYSTEM train. The
affected trains may be on the same SAFETY SYSTEM or different SAFETY

SYSTEMS. Commercial nuclear power plant SAFETY SYSTEMS are typically comprised of
two or more separate and redundant trains of equipment in accordance with site-specific design
criteria. This eenditionpermits a plant to respond to an event affecting a single train without
compromising public health and safety from radiological events. Nonetheless, a hazardous event
of sufficient magnitude to impact two SAFETY SYSTEM trains has the potential to significantly
redueesreduce the margin to a loss or potential loss of a fission product barrier, and therefore
represents an actual or potential substantial degradation of the level of safety of the plant.

EAL-1-b-1addressesThe “second SAFETY SYSTEM train” referenced in EAL statement (1)b.2
may be associated with the same SAFETY SYSTEM as the train experiencing the indications of
degraded performance per statement (1)b.1 or a different SAFETY SYSTEM. In addition, the
EAL assessment is independent of the operability/functionality status of the second train. For
example, if a system train required by Technical Specifications is out-of-service for maintenance
at the time of the event and sustains VISIBLE DAMAGE, then an emergency declaration is
warranted if another SAFETY SYSTEM train has indications of degraded performance.

The phrase “required by Technical Specifications for the current operating mode” should be
taken to mean that the affected system train is expected to be operable per requirements in
Technical Specifications, irrespective of whether it is operable at the time of the event.

The “indications of degraded performance” address damage to a SAFETY SYSTEM train that is
in service/operation since indications for it will be readily available. The indications of degraded
performance should be significant enough to cause concern regarding the eperabilityfunctionality
or reliability of the SAFETY SYSTEM train. — It is recognized that a train may be put into
service sometime after the event has occurred; in that case, the emergency classification
assessment should be made at the time the train displays indications of degraded performance.

EAE+b2The term VISIBLE DAMAGE addresses damage to a SAFETY SYSTEM
compenenttrain that is not in service/operation or readily apparent through indications alone;-er

FH —. Operators will make thisa
determination_ of VISIBLE DAMAGE based on the totality of available event and damage report
information. This is intended to be a brief assessment not requiring lengthy analysis or
quantification of the damage.

Escalation of the emergency classification level would be via IC FS1 or AS1.
Developer Notes:

Developers may add one or more of the following paragraphs to the Basis section as applicable
to the plant design.

1.  An event affecting equipment common to two or more SAFETY SYSTEMS or
SAFETY SYSTEM trains (i.e., there are indications of degraded performance and/or
VISIBLE DAMAGE affecting the common equipment) should be classified under
this IC. By affecting the functionality or reliability of multiple system trains, the loss
of the common equipment effectively meets the two-train impact criteria that underlie
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the EALs and Basis. Examples of such equipment include a Refueling Water Storage

Tank [PWR] or a Condensate Storage Tank [BWR].

An event affecting a single-train SAFETY SYSTEM (i.e., there are indications of

degraded performance and/or VISIBLE DAMAGE affecting the one train) would not

be classified under this IC because the two-train impact criteria that underlie the
EALs and Basis would not be met. If an event affects a single-train SAFETY
SYSTEM, then the emergency classification should be made based on plant
parameters/symptoms meeting the EALs for another IC. Depending upon the

circumstances, classification may also occur based on Shift Manager/Emergency
Director judgement.

An event that affects two trains of a SAFETY SYSTEM (e.g., one train has

indications of degraded performance and the other VISIBLE DAMAGE) that also ha

b

one or more additional trains should be classified under this IC. This approach
maintains consistency with the two-train impact criteria that underlie the EALs and
Basis, and is warranted because the event was severe enough to affect the
functionality or reliability of two trains of a SAFETY SYSTEM despite plant design
criteria associated with system and system train separation and protection. Such an
event may have caused other plant impacts that are not immediately apparent.

For (site-specific hazards), developers should consider including other significant, site-specific
hazards to the bulleted list contained in EAL 1.a (e.g., a seiche).

ECL Assignment Attributes: 3.1.2.B

217



NEI 99-01 (Revision 67-DRAFT C)
November 20412
Month 20XX

SS1

ECL: Site Area Emergency

Initiating Condition: Loss of all offsite and all onsite AC power to emergency buses for 15
minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown

Example Emergency Action LevelsLevel:

Neote:—Notes:
o The Emergency Director should declare the Site Area Emergency promptly upon %f*{ Formatted: Indent: Left: 0", Space After: 0 pt, Bulleted +
determining that 15 minutes has been exceeded; or will likely be exceeded. Level: 1 + Aligned at: 0.25" + Indent at: 0.5

® Any power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads
associated with ECCS and decay heat removal functions.

1) Loss of ALL offsite and ALL onsite AC power to (site-specific emergency buses) for 15
minutes or longer.

Basis:

This IC addresses a total loss of AC power that compromises the performance of all SAFETY
SYSTEMS requiring electric power including those necessary for emergency core cooling,
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.
In addition, fission product barrier monitoring capabilities may be degraded under these
conditions. This IC represents a condition that involves actual or likely major failures of plant
functions needed for the protection of the public.

Any power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads associated
with ECCS and decay heat removal functions.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
Escalation of the emergency classification level would be via ICs AG1, FG1 or SG1.
Developer Notes:

For a power source that has multiple generators, the EAL and/or Basis section should reflect the
minimum number of operating generators necessary for that source to provide adequate power to
an AC emergency bus. For example, if a backup power source is comprised of two generators
(i.e., two 50%-capacity generators sized to feed 1 AC emergency bus), the EAL and Basis
section must specify that both generators for that source are operating.

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.
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The EAL and/or Basis section may specify the use of a non-safety-related power source provided

%h&t—epef&ﬂeﬂ—ef—ﬂﬂsthe source is eeﬂﬁeﬂed—n%efdaﬂee—mt#&bﬁe*mal—e%emergeﬁey

o 5

p#ewded—m—l—@—@FRé@—Z—adequatelV mamtamed in an appropriate mamtenance program and abld
to power the bus loads associated with ECCS and decay heat removal functions. This includes
sources that support implementation of strategies required by 10 CFR 50.155, “Mitigation of
beyond-design-basis events.”

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized.
Consider capabilities such as power source cross-ties, “swing” generators, other power sources

described in abnormal or emergency operating procedures, etc. Plants that have a proceduralized
capability to supply offsite AC power to an affected unit via a cross-tie to a companion unit may
credit this power source in the EAL provided that the planned cross-tie strategy meets the
requirements of 10 CFR 50.63.

ECL Assignment Attributes: 3.1.3.B
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ECL: Site Area Emergency

Initiating Condition: Inability to shutdewn-thereactor-eausingcontrol a challenge-to-(core
cooling [PHRIHRPV-water leve HHBHR]-or RCS-heatremovalkey safety function from outside

the Control Room.

Operating Mode Applicability:—PewerOperation

—

Formatted: Space After: 12 pt

—

Key Safety Function BWR Operating Mode PWR Operating Mode
. . Power Operation, Startup,
Reacuvity Lontrof 5
Reactivity Control Power Operation, Startup Hot Standb

Core Cooling [PWR] /
RPV Water Level [BWR] Power Operation, Startup, Hot Standby, Hot Shutdown
RCS Heat Removal

Example Emergency Action LevelsLevel:

Note: The Emergency Director should declare the Site Area Emergency promptly upon

determining that (site-specific number of minutes) has been exceeded or will likely be

exceeded.

(1) Control of ANY of the following key safety functions is not reestablished within (site-
specific number of minutes) after plant control is transferred to locations outside the
Control Room.

® Reactivity control
o Core cooling [PWR] / RPV water level [BIWR]
® RCS heat removal

Basis:

This IC addresses an evacuation of the Control Room that results in the transfer of plant control
to locations outside the Control Room, and the control of a key safety function cannot be

reestablished in a timely manner. The failure to gain control of a key safety function following ¢

transfer of plant control to alternate locations is a precursor to a challenge to one or more fission

product barriers within a relatively short period of time.

Formatted: Tab stops: Not at 1.63"

Formatted: Font: Bold
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Plant control is “transferred”” upon completion of (site-specific action or procedure step).
The determination of whether or not “control” of key safety functions is established at the remote
safe shutdown location(s) is based on Emergency Director judgment. The Emergency Director is
expected to make a reasonable, informed judgment within (the site-specific time for transfer)
minutes whether or not the operating staff has control of key safety functions from the remote
safe shutdown location(s).

The Operating Mode Applicability for the Reactivity Control Key Safety Function is limited to
modes during which there may exist inadequate shutdown margin due to an evacuation of the
Control Room. The IC is not applicable in the defueled operating mode because there is
sufficient control of spent fuel cooling from outside the Control Room to preclude threats to
irradiated fuel with the Control Room evacuated.

— AND

Escalation of the emergency classification level would be via IC AGtFG1 or FGHCGI.

Developer Notes: «——{ Formatted: Tab stops: Not at 0"
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If desired, the modes specified in the mode applicability table can be replaced with the
appropriate site-specific modes.

The “site-specific action or procedure step’ should be the procedural action/step that concludes
the process to transfer plant control to remote locations such that key safety functions are
controlled from locations outside the Control Room.

The “site-specific number of minutes” is the time in which plant control must be (or is expected
to be) reestablished at an alternate location as described in the site-specific fire response
analyses. Absent a basis in the site-specific analyses, 15 minutes should be used. Another time
period may be used with appropriate DeveloperNotes:
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justification.

ECL Assignment Attributes: 3.1.3.B 4/——[ Formatted: No widow/orphan control
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ECL: Site Area Emergency

Initiating Condition: Loss of all Vital DC power for 15 minutes or longer.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown
Example Emergency Action LevelsLevel: ‘

Note: The Emergency Director should declare the Site Area Emergency promptly upon
determining that 15 minutes has been exceeded; or will likely be exceeded.

1) Indicated voltage is less than (site-specific bus voltage value) on ALL (site-specific Vital
DC busses) for 15 minutes or longer.

Basis:

This IC addresses a loss of Vital DC power which compromises the ability to monitor and
control SAFETY SYSTEMS. hn-medes-above-Cold-ShutdownsthisThis condition involves a |
major failure of plant functions needed for the protection of the public.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
Escalation of the emergency classification level would be via ICs AG1, FG1 or SGS.

Developer Notes:

The “site-specific bus voltage value” should be based on the minimum bus voltage necessary for
adequate operation of SAFETY SYSTEM equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those loads.
This voltage is usually near the minimum voltage selected when battery sizing is performed.

The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string of
batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the
minimum voltage is approximately 1.81 Volts per cell.

The “site-specific Vital DC busses” are the DC busses that provide monitoring and control
capabilities for SAFETY SYSTEMS.

ECL Assignment Attributes: 3.1.3.B
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SG1

ECL: General Emergency

Initiating Condition: PrelengedExtended loss of all effsite-and-all-onsite-AC power to
emergency buses.

Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown

Note: Any power source, safety-related or not, is acceptable provided the source is adequately

maintained in an appropriate maintenance program and able to power the bus loads
associated with ECCS and decay heat removal functions.

Example Emergency Action LevelsLevel:

(@) a. Loss of ALL offsite and ALL onsite AC power to (site-specific emergency

on ofatl - i Tess than (s

. b. (Site-specific indication of an-inabik Format:ted: Normal, Inc:)er?lt: Left: 0.5;, I-!angingt; 0.5",
eoreinadequate core cooling) gfafezgu er: 12 pt, No bullets or numbering, Tab stops: Not
Basis:
Basis:

/{ Formatted: Font color: Black
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ICEGkindications of inadequate core cooling. This willallew-additional-time-for

the RCS and Fuel Clad Barriers and, if mitigation actions are unsuccessful, the Containment
Barrier. Although this IC and-EAL-may be viewed as redundant to the-Fission Product Barrier

1EsIC FG1, it is included to provide for a mere-timelytimelier escalation of the emergency
classification level (i.e., IC SG1 will likely be met before IC FG1). This approach should allow

additional time for the identification and implementation of offsite protective actions.

Any AC power source, safety-related or not, is acceptable provided the source is adequately

maintained in an appropriate maintenance program and able to power the bus loads associated
with ECCS and decay heat removal functions.

Developer Not

This IC reflects direction in Emergency Operating Procedures (EOPs) for operators to declare an
extended loss of AC power (ELAP), and implement strategies and guidelines developed to meet
the requirements of 10 CFR 50.155(b)(1). These strategies and guidelines rely on FLEX
equipment to maintain or restore core cooling, containment, and spent fuel pool cooling
capabilities for an indefinite period. Provided the plant can successfully implement FLEX
strategies and guidelines, there will be no challenge to fission product barriers within a fixed
amount of time. For this reason, IC SG1 does not consider Station Blackout (SBO) analyses and
derived coping times determined in accordance with 10 CFR 50.63 and Regulatory Guide 1.155.
Because SBO analyses do not credit FLEX response capabilities, the coping times derived from
these analyses are not suitable criteria for this IC. Following an ELAP, escalation to a General
Emergency should be based on the inability to establish and maintain adequate core cooling, and
this basis is reflected in the EALSs for IC SG1.

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.
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The “site-speeifie-heurs”EAL and/or Basis section may specify the use of a non-safety-related
power source provided the source is adequately maintained in an appropriate maintenance
program and able to resterepower the bus loads associated with ECCS and decay heat removal
functions. This includes sources that support implementation of strategies required by 10 CFR
50.155, “Mitigation of beyond-design-basis events.”

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized.
Consider capabilities such as power source cross-ties, “swing” generators, other power sources
described in abnormal or emergency operating procedures, etc. Plants that have a proceduralized
capab111tv to supply offsne AC power to an emefgeﬂeybus—s-hetﬂ#a%b&sed—eﬂ—t—h&s&aﬂeﬂ

ana : R-§affected unit via a cross-tie to a
companion umt may credlt th1s power source in the EAL prov1ded that the planned cross-tie

strategy meets the requirements of 10 CFR 50.63-and Regulatory-Guide +155-Station Blackout..

Site-specific indication of an-inability-to-adequately remove-heatfrom-the-eoreinadequate core
cooling:

{BWR{ — Reactor vessel water level cannot be restored and maintained above Minimum Steam /{ Formatted: Font: Not Italic

Cooling RPV Water Level (as described in the plant EOP bases-.

fPWR? — Insert site-specific values for an incore/core exit thermocouple temperature and/or ___{ Formatted: Font: Not Italic

reactor vessel water level that drive entry into a core cooling restoration procedure (or otherwise
requires implementation of prompt restoration actions). Alternately, a site may use incore/core
exit thermocouple temperatures greater than 1,200°F and/or a reactor vessel water level that
corresponds to approximately the middle of active fuel. Plants with reactor vessel level
instrumentation that cannot measure down to approximately the middle of active fuel should use
the lowest on-scale reading that is not above the top of active fuel. If the lowest on-scale reading
is above the top of active fuel, then a reactor vessel level value should not be included.

For plants that have 1mglemented Westmghouse Owners Group Emergency Response

Guidelines

EAL statement (1).b. can specify Core Cooling Red Path or the associated parameters and Red
Path values.

ECL Assignment Attributes: 3.1.4.B
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ECL: General Emergency
Initiating Condition: Loss of all AC and Vital DC power sources for 15 minutes or longer.
Operating Mode Applicability: Power Operation, Startup, Hot Standby, Hot Shutdown

Example Emergency Action Levels:—Level:,

/[

Formatted: Font: Bold

J

Notes:Note:—

/[

Formatted: Font color: Auto

)

o The Emergency Director should declare the GereralSite Area Emergency promptly upon
determining that 15 minutes has been exceeded; or will likely be exceeded.
e Any AC power source, safety-related or not, is acceptable provided the source is adequately

maintained in an appropriate maintenance program and able to power the bus loads
associated with ECCS and decay heat removal functions.

1) a. Loss of ALL offsite and ALL onsite AC power to (site-specific emergency
buses) for 15 minutes or longer.

AND

b. Indicated voltage is less than (site-specific bus voltage value) on ALL (site-
specific Vital DC busses) for 15 minutes or longer.

Basis:

This IC addresses a concurrent and prolonged loss of both AC and Vital DC power. A loss of all
AC power compromises the performance of all SAFETY SYSTEMS requiring electric power
including those necessary for emergency core cooling, containment heat removal/pressure
control, spent fuel heat removal and the ultimate heat sink. A loss of Vital DC power
compromises the ability to monitor and control SAFETY SYSTEMS. A sustained loss of both
AC and DC power will lead to multiple challenges to fission product barriers.

Any AC power source, safety-related or not, is acceptable provided the source is adequately
maintained in an appropriate maintenance program and able to power the bus loads associated
with ECCS and decay heat removal functions.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. The
15-minute emergency declaration clock begins at the point when both EAL thresholds are met.

Developer Notes:

The “site-specific emergency buses” are the buses fed by offsite or emergency AC power sources
that supply power to the electrical distribution system that powers SAFETY SYSTEMS. There
is typically 1 emergency bus per train of SAFETY SYSTEMS.

The EAL and/or Basis section may specify the use of a non-safety-related power source providedl
the source is adequately maintained in an appropriate maintenance program and able to power
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the bus loads associated with ECCS and decay heat removal functions. This includes sources
that support implementation of strategies required by 10 CFR 50.155, “Mitigation of beyond-
design-basis events.”

At multi-unit stations, the EALs may credit compensatory measures that are proceduralized.
Consider capabilities such as power source cross-ties, “swing” generators, other power sources
described in abnormal or emergency operating procedures, etc. Plants that have a proceduralized
capability to supply offsite AC power to an affected unit via a cross-tie to a companion unit may
credit this power source in the EAL provided that the planned cross-tie strategy meets the
requirements of 10 CFR 50.63.

The “site-specific bus voltage value” should be based on the minimum bus voltage necessary for
adequate operation of SAFETY SYSTEM equipment. This voltage value should incorporate a
margin of at least 15 minutes of operation before the onset of inability to operate those loads.
This voltage is usually near the minimum voltage selected when battery sizing is performed.

The typical value for an entire battery set is approximately 105 VDC. For a 60 cell string of
batteries, the cell voltage is approximately 1.75 Volts per cell. For a 58 string battery set, the
minimum voltage is approximately 1.81 Volts per cell.

The “site-specific Vital DC busses” are the DC busses that provide monitoring and control
capabilities for SAFETY SYSTEMS.

This IC and EAL were added to Revision 6 to address operating experience from the March;
2011 accident at Fukushima Daiichi and research outcomes from the State-of-the-Art Reactor
Consequence Analyses (SOARCA) — see NUREG-1935.

ECL Assignment Attributes: 3.1.4.B
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APPENDIX A - ACRONYMS AND ABBREVIATIONS

...................................................................................................................... Alternating Current
Abnormal Operating Procedure
APRM L.t Average Power Range MeterMonit(_)lg
ATWS ettt sttt sbe e Anticipated Transient Without Scram
Babcock and Wilcox
BIIT e Boron Injection Initiation Temperature

............................................................................................................. Boiling Water Reactor
...Committed Dose Equivalent
Code of Federal Regulations

............................ Containment
............................................................................................................. Critical Safety Function

S ST e Critical Safety Function Status Tree
Design Basis Accident
.............................................................................................................................. Direct Current
EAL e Emergency Action Level
.Emergency Core Cooling System

ECL ettt Emergency Classification Level
ELAP. ..ot Extended Loss of AC Powdlr
EBOF ...ttt Emergency Operations Facility
EOP .. Emergency Operating Procedure
EPA..... .... Environmental Protection Agency
EPG .ot Emergency Procedure Guideline
EPIP ..o Emergency Plan Implementing Procedure
Evolutionary Power Reactor

............................................................................................. Electric Power Research Institute
................................................................................................ Emergency Response Guideline
Federal Emergency Management Agency
................................................................................................... Final Safety Analysis Report
...................................................................................................................... General Emergency

.... Heat Capacity Temperature Limit
... High Pressure Coolant Injection
............... Human System Interface
........................................................................................................................ Initiating Condition
............................................................................................................................. Inside Diameter
... Individual Plant Examination of External Events (Generic Letter 88-20)
........................................................................... Independent Spent Fuel Storage Installation
.................................................................................... Effective Neutron Multiplication Factor
................ Limiting Condition of Operation

.............. Loss of Coolant Accident
................ Main Control Room
....Main Steam Isolation Valve
.................................................................... Main Steam Line

..... ....milli-Roentgen Equivalent Man

MW ettt ettt sttt s b et b et b et b e st na e s b e Megawatt
NEL ettt ettt ettt ettt ettt sae et saeenbe e Nuclear Energy Institute
N P ettt bbbttt n et et enes Nuclear Power Plant
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NRC ettt Nuclear Regulatory Commission
N S S S et Nuclear Steam Supply System
NORAD ..ottt North American Aerospace Defense Command
(NOYUE ...t (Notification Of) Unusual Event
NUMARC ..o Nuclear Management and Resources Council
OBEE. ..ttt ettt eneeae s Operating Basis Earthquake
OCA .ottt Owner Controlled Area
ODCM/ODAM .... Offsite Dose Calculation (Assessment) Manual
ORO ..ttt ene Off-site Response Organization
PA ettt s Protected Area
PACS. .ttt Priority Actuation and Control System
Protective Action Guideline
PICS e Process Information and Control System
PRA/PSA ...ooviiiiiiiicne Probabilistic Risk Assessment / Probabilistic Safety Assessment
.................................................................. Pressurized Water Reactor
................... Protection System
..Pounds per Square Inch Gauge
.................................... Roentgen

............ Reactor Control Console
.... Reactor Core Isolation Cooling
............................................................................................................. Reactor Coolant System

...................................................................................... Roentgen Equivalent Man
....Radiological Effluent Technical Specifications
............................................................................................................. Residual Heat Removal
......................................................................................................... Reactor Protection System
........................................ Reactor Pressure Vessel

..... Reactor Vessel Level Instrumentation System

......................................... Reactor Water Cleanup

..... Severe Accident Guideline

........... Safety Analysis Report
..... Safety Automation System
......................................................................................................................... Station Blackout

..................................................................................... Self-Contained Breathing Apparatus
Steam Generator
.............................................................................................................................. Safety Injection

................................................................................... Safety Information and Control System
............... Safety Parameter Display System

................... Senior Reactor Operator

... Total Effective Dose Equivalent
........................ Top of Active Fuel

.......... Technical Support Center
.................................................................................................. Westinghouse Owners Group

2 NUMARC was a predecessor organization of the Nuclear Energy Institute (NEI).
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APPENDIX B - DEFINITIONS

The following definitions are taken from Title 10, Code of Federal Regulations, and related
regulatory guidance documents.

Alert: Events are in progress or have occurred which involve an actual or potential | < Formatted: Indent: Left: 0.38"

substantial degradation of the level of safety of the plant or a security event that involves
probable life threatening risk to site personnel or damage to site equipment because of
HOSTILE ACTION. Any releases are expected to be limited to small fractions of the EPA
PAG exposure levels.

General Emergency: Events are in progress or have occurred which involve actual or
PMMINENTFimminent substantial core degradation or melting with potential for loss of
containment integrity or HOSTILE ACTION that results in an actual loss of physical
control of the facility. Releases can be reasonably expected to exceed EPA PAG exposure
levels offsite for more than the immediate site area.

Notification of Unusual Event (NOUE)!*: Events are in progress or have occurred which |
indicate a potential degradation of the level of safety of the plant or indicate a security
threat to facility protection has been initiated. No releases of radioactive material requiring
offsite response or monitoring are expected unless further degradation of safety systems
occurs.

Site Area Emergency: Events are in progress or have occurred which involve actual or |
likely major failures of plant functions needed for protection of the public or HOSTILE
ACTION that results in intentional damage or malicious acts; 1) toward site personnel or
equipment that could lead to the likely failure of or; 2) that prevent effective access to,
equipment needed for the protection of the public. Any releases are not expected to result
in exposure levels which exceed EPA PAG exposure levels beyond the site boundary.

The following are key terms necessary for overall understanding the NEI 99-01 emergency
classification scheme.

Emergency Action Level (EAL): A pre-determined, site-specific, observable threshold for | %f*{ Formatted: Indent: Left: 0.38"

an Initiating Condition that, when met or exceeded, places the plant in a given emergency
classification level.

Emergency Classification Level (ECL): One of a set of names or titles established by the |
US Nuclear Regulatory Commission (NRC) for grouping off-normal events or conditions
according to (1) potential or actual effects or consequences, and (2) resulting onsite and
offsite response actions. The emergency classification levels, in ascending order of
severity, are:

B Notification of Unusual Event (NOUE) <« Formatted: Indent: Left: 0.75"

B Alert
B Site Area Emergency (SAE)

13 This term is sometimes shortened to Unusual Event (UE) or other similar site-specific terminology.
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B General Emergency (GE)

Fission Product Barrier Threshold: A pre-determined, site-specific, observable threshold ~ +—{ Formatted: Indent: Left: 0.38" ]
indicating the loss or potential loss of a fission product barrier.

Initiating Condition (IC): An event or condition that aligns with the definition of one of the
four emergency classification levels by virtue of the potential or actual effects or
consequences.

Selected terms used in Initiating Condition and Emergency Action Level statements are set in all
capital letters (e.g., ALL CAPS). These words are defined terms that have specific meanings as
used in this document. The definitions of these terms are provided below.

CONFINEMENT BOUNDARY: (Insert a site-specific definition for this term.) %**{ Formatted: Indent: Left: 0.38", No widow/orphan control ]
Developer Note — The barrier(s) between spent fuel and the environment once the spent
fuel is processed for dry storage.

CONTAINMENT CLOSURE: (Insert a site-specific definition for this term.) Developer
Note — The procedurally defined conditions or actions taken to secure containment
(primary or secondary for BWR) and its associated structures, systems, and components as
a functional barrier to fission product release under shutdown conditions.

EXPLOSION: A rapid, violent and catastrophic failure of a piece of equipment due to
combustion, chemical reaction or overpressurization. A release of steam (from high energy
lines or components) or an electrical component failure (caused by short circuits,
grounding, arcing, etc.) should not automatically be considered an explosion. Such events
may require a post-event inspection to determine if the attributes of an explosion are
present.

FAULTED: The term applied to a steam generator that has a steam leak on the secondary
side of sufficient size to cause an uncontrolled drop in steam generator pressure or the
steam generator to become completely depressurized. Developer Note — This term is
applicable to PWRs only.

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electrical equipment do not constitute FIRES. Observation of
flame is preferred but is NOT required if large quantities of smoke and heat are observed.

HOSTAGE: A person(s) held as leverage against the station to ensure that demands will be
met by the station.

HOSTILE ACTION: An act toward a NPP or its personnel that includes the use of violent k*f{ Formatted: Indent: Left: 0.38", No widow/orphan control,
force to destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve an Don't keep fines together

end. This includes attack by air, land, or water using guns, explosives, PROJECTILEs,

vehicles, or other devices used to deliver destructive force. Other acts that satisfy the

overall intent may be included. HOSTILE ACTION should not be construed to include acts

of civil disobedience or felonious acts that are not part of a concerted attack on the NPP.

Non-terrorism-based EALSs should be used to address such activities (i.e., this may include

violent acts between individuals in the owner controlled area).

B-2
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HOSTILE FORCE: One or more individuals who are engaged in a determined assault, | < { Formatted: Indent: Left: 0.38", No widow/orphan control |
overtly or by stealth and deception, equipped with suitable weapons capable of killing,
maiming, or causing destruction.

IMMINENT: The trajectory of events er-cenditions-is such that a condition will occur or
an EAL will-be met within a relatively short period of time regardlessand the
implementation of effective mitigation er-eerreetive-actions_is not expected.

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is
designed and constructed for the interim storage of spent nuclear fuel and other radioactive
materials associated with spent fuel storage.

OWNER CONTROLLED AREA: (Insert a site-specific definition for this term.) «—{ Formatted: Indent: Left: 0.38", No widow/orphan control
Developer Note — This term is typically taken to mean the site property owned by, or

otherwise under the control of, the licensee. In some cases, it may be appropriate for a

licensee to define a smaller area with a perimeter closer to the plant Protected Area

perimeter (e.g., a site with a large OCA where some portions of the boundary may be a

significant distance from the Protected Area). In these cases, developers should consider

using the boundary defined by the Restricted or Secured Owner Controlled Area

(ROCA/SOCA). The area and boundary selected for scheme use must be consistent with

the description of the same area and boundary contained in the Security Plan.

=

PROJECTILE: ArA fired, projected object, such as a bullet or pellet having no capacity fo
self-propulsion, directed toward a NPPnuclear power plant that could cause concern for

itsthe plant’s continued operability, reliability, or personnel safety._Developer Note — Thi
definition is from NUREG 2203, Glossary of Security Terms for Nuclear Power Reactors.

PROTECTED AREA: (Insert a site-specific definition for this term.) Developer Note —
This term is typically taken to mean the area under continuous access monitoring and
control, and armed protection as described in the site Security Plan.

REFUELING PATHWAY: (Insert a site-specific definition for this term.) Developer Notk
— This description should include all the cavities, tubes, canals and pools through which
irradiated fuel may be moved, but not including the reactor vessel.

RUPTURE(D): The condition of a steam generator in which primary-to-secondary leakage|
is of sufficient magnitude to require a safety injection. Developer Note — This term is
applicable to PWRs only.

SAFETY SYSTEM: A system required for safe plant operation, cooling down the plant |
and/or placing it in the cold shutdown condition, including the ECCS. These are typically
systems classified as safety-related. Developer Note — This term may be modified to
include the attributes of “safety-related” in accordance with 10 CFR 50.2 or other site-
specific terminology, if desired.

SECURITY CONDITION: Any Security Event as listed in the approved security
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contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION.

UNISOLABLE: An open or breached system line that cannot be isolated, remotely or
locally. An RCS line opened to implement an AOP or EOP safety function restoration
strategy, and that cannot be isolated without impacting the strategy, is considered
UNISOLABLE. Developer Note - The RCS will not be an effective fission product
barrier during conditions where an AOP or EOP requires the opening one or more RCS
valves to establish and maintain a safety function. For example, if a PWR experiences a
protracted loss of feedwater to the steam generators and an EOQP directs operators to open a
pressurizer relief valve to implement a core cooling strategy (a “feed and bleed”
cooldown), then there will exist a reactor coolant flow path from the RCS to the
containment. Operators cannot isolate this path without compromising the effectiveness of
the strategy; therefore, the flow through the pressure relief line is UNISOLABLE. In this
case, the ability of the RCS to serve as an effective barrier to a release of fission products
has been eliminated and thus this condition constitutes a loss of the RCS barrier.
Developers may add clarifying wording reflecting this position where appropriate (e.g.

bases or notes).

UNPLANNED: A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter
change or event may be known or unknown.

VISIBLE DAMAGE: Damage to-a-compenent-orstrueture-that is readily observable </—‘[ Formatted: Indent: Left: 0.38", No widow/orphan control ]
without measurements, testing, or analysis—Fhe- and of sufficient visual impact ef the

damage-is-suffieient-to cause concern regardingabout the eperabilityfunctionality or

reliability of the affected structure, system or component-erstructare.
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The licensee of a BWR facility may add the definitions of “cannot be maintained above/below”
and “cannot be restored above/below,” from EPG/SAG, Revision 4, to their emergency
classification scheme, if those definitions appear in the site-specific EOPs and/or controlling
development procedures. The defined terms may then be used in ICs, EALSs and fission product
barrier thresholds where appropriate. The goal of this provision is to promote alignment between
EOP and emergency classification assessments; however, care should be taken to ensure that the
use of these definitions do not lead to unintended consequences (e.g. a user interpretation that
delays an emergency declaration or protective action recommendation).
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sample indicates a
concentration or
release rate that
would result in doses
greater than 2-times
thel0 mrem TEDE or
50 mrem thyroid
CDE at or beyond
(site-specific efflaent
b semn e
doenment-harisdose
receptor point) for 66
e

; one

hour of exposure,

dilution and dispersion that could
reasonably be expected to occur
between the source of the liquid
(e.g., a tank) and the site boundary,
it is highly unlikely that the
specified doses could be reached.
To do so would require a source
term that is greater than that
typically available during normal
operations (e.g., need some level of
fuel defects or cladding failure). If
a higher source term were present,
then another EAL would already be
met (e.g., IC SU3, “Reactor coolant
activity greater than Technical
Specification allowable limits” or a
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lost fission product barrier). In
addition, an event covered by the
EAL would generally be reported to
the NRC as required by 10 CFR
50.72(b)(2)(xi). Finally, this type
of event would not impact the
ability of the site to implement the
Emergency Plan or Security Plan,
or require ERO mobilization or
offsite support to address. It is also
noted that State and local public
safety and environmental officials
upon being notified of a spill,
would take actions to minimize the
risk to the public (e.g., secure a
water source or restrict access) in
accordance with all hazards
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(reactor significant water volumes in the
vessel/RCS RCS/RPV or available for addition.
[PWR] or RPV Further, activation of the site
[BWR]) level less emergency plan and ERO
than a required mobilization would not be
lower limit for 15 necessary to effectively respond to
minutes or longer. the event. During Cold Shutdown
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EAL#
UNUSUAL-EVENT ALERT
emergency buses) Specifications (e.g., immediately
is reduced to a restore another required power
single power source to OPERABLE status).
source for 15 Further, activation of the site
minutes or longer. emergency plan and ERO
AND mobilization would not be
o necessary to effectively respond to
b-' Any additional the event. During Cold Shutdown
single power - -
source failure will anq Refueling modes, statlpns
result in loss of all tvplcal.lv have a lar,qe? contingent gf
—AC ower to operations and technical staff onsite
—p—s AFETY 24/7 to ‘vx'/ork the .outage‘ the ready
SYSTEMS. availability of this staff ensures a
- prompt response. If the event
resulted in a total loss of AC power,
then it would be classified as an
Alert under IC CA2, “Loss of all
offsite and all onsite AC power to
emergency buses for 15 minutes or
longer.” Depending on event
circumstances, it may also be
reported to the NRC in accordance
with 10 CFR 50.72.
IC CU3 PB-SU1-(1) N/A None — This IC and associated EALs are
EAL #1 UNP deleted. unnecessary as the covered events
LANNED spent-fuel present a very low safety risk to the
peselincrease in RCS public — although the cold
temperature rise: shutdown temperature limit would
Op—-ModesNot be exceeded. bulk boiling of the
Appieableto
greater than (site- the site emergency plan and ERO
specific Technical mobilization would not be
Specification cold necessary to effectively respond to
shutdown the event. During Cold Shutdown
temperature limit), and Refueling modes, stations
typically have a large contingent of
operations and technical staff onsite
24/7 to work the outage; the ready
availability of this staff ensures a
prompt response. If the event
persisted for greater than a time
period specified in Table CA3-1,
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then it would be classified as an
Alert under IC CA3, “Inability to
maintain the plant in cold
shutdown.” Depending on event
circumstances, it may also be
reported to the NRC in accordance
with 10 CFR 50.72.
IC CA3 (2) UNPLANNED N/A None — The assessment of EAL #2 is
EAL #2 RCS pressure deleted. problematic during the specified
increase greater modes because there may be
than (site-specific periods where 1) the
pressure reading). instrumentation needed to measure
(This EAL does RCS pressure is not available and
not apply during 2) the RCS is not intact. In
water-solid plant addition, many plants are
conditions. challenged to read small changes in
PWR RCS pressure during shutdown
conditions with available
instrumentation. RCS temperature
indications are highly reliable and
sufficient to identify and assess an
RCS temperature increase. Should
an issue occur with temperature
indications during the Cold
Shutdown and Refueling mode, it
would be resolved quickly since
stations typically have a large
contingent of operations and
technical staff onsite 24/7 to work
the outage.
FPB Table 9-F-2 | 5. Other Indicators N/A None — Experience has indicated that this
Tow. deleted. row is seldom used. If a site has an
indicator that is readily available to
assess the status of a fission product
barrier, then it is included in one of
the thresholds in rows 1 through 4.
FPB Table 9-F-3 | Fuel Clad Barrier N/A None — A reassessment of this threshold
Potential Loss 2 deleted. concluded that it should be
B. Inadequate RCS removed because the condition does
heat removal not present an immediate threat to
capability via the Fuel Clad Barrier. During this
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steam generators condition, operators (following
as indicated by EOPs) will initiate a “feed and
(site-specific bleed” cooldown of the RCS.
indications). Absent an additional failure, this
method of cooldown is sufficient to
prevent a challenge to the Fuel Clad
Barrier. Should an additional
failure occur and lead to an actual
Fuel Clad Barrier challenge, then
another Potential Loss or Loss
threshold would be met, ensuring
an appropriate escalation of the
emergency classification level.
FPB Table 9-F-3 | 5. Other Indicators N/A None — Experience has indicated that this
row. deleted. row is seldom used. If a site has an
indicator that is readily available to
assess the status of a fission product
barrier, then it is included in one of
the thresholds in rows 1 through 4.
IC HU3 (1) A tornado strike N/A None — The identified EALs are
EAL #1 within the deleted. unnecessary as the covered events
EAL #3 PROTECTED present a very low safety risk to the
- AREA. public. Sites have sufficient
EAL #4 (3) Movement of procedures and capabilities to
EAL #5 personnel within respond to these events without the
the PROTECTED need to activate an emergency plan

AREA is impeded
due to an offsite

event involving
hazardous

materials (e.g., an
offsite chemical
spill or toxic gas
release).

(4) A hazardous event
that results in on-
site conditions
sufficient to
prohibit the plant
staff from
accessing the site

(e.g., use of protocols and resources
for responding to severe weather or
industrial accidents). In particular,
a site would be able to perform a
post-event damage assessment, and
identify and implement the
necessary corrective/ compensatory
measures without mobilizing the
ERO. Depending on the
circumstances of the event, some
plant response actions may also be
required by Technical
Specifications. Should the event
have a more than minor impact, it
would result in a report to the NRC
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plants with an
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plant Protected
Area]
PROTECTED
AREA not

extinguished within

60-minutes of the

initial report, alarm

or indication.

(4) A FIRE within
the plant or ISFSI

for plants with an
ISFSI outside the
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the inability to
monitor one or
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parameters
from within the

Control Room
for 15 minutes
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Table with
BWR and PWR

indications.

associated EAL are
unnecessary as the covered
condition presents a very
low safety risk to the
public. Sites have sufficient
procedures and capabilities
to respond to this condition
without the need to activate
an emergency plan (e.g.,
use of protocols and
resources for responding to
a loss of operationally
significant indications). In
particular, a site would be
able to assess the equipment
failure(s), and identify and
implement any necessary
corrective/compensatory
measures without
mobilizing the ERO. Some
plant response actions may
also be required by
Technical Specifications.
This condition would lead
to a report to the NRC in
accordance with 10 CFR

C-8



NEI 99-01 (Revision 6)

Inserted Cells
Inserted Cells

Formatted: Font: Bold

Formatted: MLIndent1, Space Before: 3 pt, After: 3 pt, No

widow/orphan control

Formatted Table

Inserted Cells

/{ Formatted: Font: Not Bold

November 2012
Rev. 7
‘ReV'EZILC#““d Rev-6 Wording alncd “',f)ervd'izl Change Summary/Basis
EAL#
UNUSUAL-EVENT ALERT
50.72 and, depending on
concurrent events or
resulting impacts, may
necessitate an emergency
declaration under another
IC. Should this condition
occur in conjunction with a
reactor trip or ECCS (SI)
actuation, then an Alert
would be declared in
accordance with IC SA2.
IC SU4 (3) Leakage from the | N/A None — This EAL is unnecessary as the
EAL #3 RCS to a location deleted. covered condition presents a very
outside low safety risk to the public. Sites
containment have sufficient procedures and
greater than 25 capabilities to respond to an RCS
gpm for 15 leak without the need to activate an
minutes or longer. emergency plan. Depending on
event-specific conditions, some
plant response actions may be
required by Technical
Specifications and the site may
make a report to the NRC in
accordance with 10 CFR 50.72.
Further, the assessment of this EAL
is problematic for many sites as
they are challenged to identify a 25
gpm leak rate with available
instrumentation. Finally, this
condition would not impact the
ability of the site to implement the
Emergency Plan or Security Plan,
or require ERO mobilization or
offsite support to address.
1C SU5 Initiating Condition: N/A None — This IC and associated EALSs are
EAL #1 Automatic or manual deleted. unnecessary as the covered
EAL #2 (trip [PWR] / scram condition presents a very low safety
- BWR]) fails to risk to the public. Sites have
shutdown the reactor. sufficient procedures and
(1) a. An automatic capabilities to respond to an
(trip [PWR] / unsuccessful reactor trip/scram
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scram [BWR]) without the need to activate an
did not emergency plan. For this IC,
shutdown the although there was an issue with the
reactor. RPS, the plant was promptly
AND shutdown following the initial
b. A subsequent trip/scram fqﬂure and no fission
manual alc tion product barrier was challenged.
o The RPS issue would be addressed
taken at the T - -
reactor control by the station’s cgrrectlve action
consoles is program. In' addition, some plapt
- . response actions would be required
successful in ; : ;
shutting down by Technical Specifications and the
—g—the reactor. site would make a report to the
- . NRC in accordance with 10 CFR
(2)a. A manual trip 50.72. Finally. this condition
M would not impact the ability of the
[BWRY]) did not site to implement the Emergency
shutdown the Plan or Security Plan, or require
reactor. ERO mobilization or offsite support
____AND to address.
b. EITHER of the
following:
1. A subsequent
manual action
taken at the
reactor control
consoles is
successful in
shutting down
the reactor.
_OR
2. A subsequent
automatic (trip
[PWR] / scram
BWR]) is
successful in
shutting down
the reactor.
IC SA2 ANY of the following | IC ANY of the Deleted three of the listed transient
EAL #1 transient events in SA2 following events because their occurrence is
progress. EAL | transient not risk-significant enough to
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manual runback progress. These events would become Inserted Cells
greater than 25% e Reactor sufficiently risk-significant if they
thermal reactor scram lead to a reactor scram [BWR] /
ower TBRWR trip [PWR] or an ECCS (SI)

actuation — these are the two
transient events that have been
retained. In addition, the three

e FElectrical load
rejection greater

w%’.w

than 25% full e ECCS (SI)
clectrical load actuation deleted events can challf;qge a
= Control Room staff’s ability to
OReacw determine the start time of the
[BWR] / trip event. In many cases, a detailed
[PWR] review of computer logs or analog
e ECCS (S recorders would be required; these
actuation reviews could likely not be
o Thermal power completed in time to support a
oscillations greater required emergency declaration and
than 10% [BWR] notification.
IC SA5 Automatic or manual | N/A None — This IC and associated EALSs are
(trip [PWR] / scram deleted. unnecessary as the covered event
BWRY]) fails to does not present a level of risk to
shutdown the reactor the public commensurate with an
and subsequent Alert declaration. Sites have
manual actions taken procedures and capabilities to
at the reactor control respond to an unsuccessful reactor
consoles are not trip/scram without the need to
successful in shutting activate an emergency plan. This
down the reactor. includes the use of alternative
(1)a. An automatic measures to shut down the plant
or manual (trip before a fission product barrier is
[PWR] / scram challenged (e.g., local opening of
[BWR]) did reactor trip breakers). In addition,
not shutdown some plant response actions would
the reactor. be required by Technical

AND Specifications and the site would
— A ) make a report to the NRC in
b. Manual actions accordance with 10 CFR 50.72.

taken at the Further, this condition does not
reactor control require ERO mobilization or offsite
consoles are support to address. Should the
?Ot SUC—?eSSfUI event lead to a challenge of either
in shutting the Fuel Clad Barrier or RCS
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down the Barrier, then an Alert classification
reactor. would be made in accordance with
the thresholds in the Fission
Product Barrier Tables. Absent
such a challenge, an Alert
declaration is not warranted.

IC SS5 PD-HU3 N/A | None — PD-HA3—Otherconditions
OtherInability to deleted. existwhich-in-the judgment ot the
shutdown the reactor Emergeney—Dweeter—waﬁ:aﬂ{
causing a challenge to declaration-ofan-Adert:

(core cooling [PWR]/ Op—Modes—Not-ApplicableThis 1C

RPV water level
[BWR]) or RCS heat
removal.

(1) a. An automatic
or manual (trip
PWR] / scram
BWR]) did

not shutdown
the reactor.

AND

b. All manual
actions to
shutdown the
reactor have
been
unsuccessful.
AND

c. EITHER of
the following
conditions
exist-which-in
thejudement
ofthe

warrant
deelaration:

indication of a

NOYIE-an

and associated EALs are
unnecessary as the classification of
this condition is adequately
addressed by the thresholds in the
Fission Product Barrier (FPB)
Tables. The two bulleted
conditions in EAL statement (1).c
entail a Potential Loss or Loss of
both the Fuel Clad Barrier and the
RCS Barrier; either condition
would lead to a Site Area
Emergency declaration under a FPB

Table, regardless of the ATWS.
Removing IC SS5 simplifies the
emergency classification process.
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