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Ladies and Gentlemen:

On August 14, 2006, Southern Nuclear Operating Company (SNC) submitted an application to the
U.S. Nuclear Regulatory Commission (NRC) requesting an Early Site Permit (ESP) for the
addition of proposed Units 3 and 4 at the Vogtle Electric Generating Plant (VEGP) site. As part of
the ESP application, SNC provided, and requested approval for, complete and integrated
emergency plans, in accordance with 10 CFR 52.17(b)(ii). By letter dated September 19, 2006, the
NRC notified SNC of its acceptance of the Vogtle ESP application and commencement of its
detailed technical/environmental review of the application. However, in this acceptance letter, the
NRC noted a need for additional information in order to complete its review of the integrated
emergency plan. Specifically, the NRC noted the need for the identification of and basis for
Emergency Action Levels (EALs). The NRC requested SNC to provide the EALs and associated
bases by March 1, 2007. In a subsequent teleconference, the NRC also requested SNC to review
past generic communications regarding emergency preparedness in accordance with Draft
Regulatory Guideline DG 1145, Combined License Applications for Nuclear Power Plants.

Enclosure I to this letter contains the proposed set of EALs and their associated bases for VEGP
Units 3 and 4. The EALs are based on Nuclear Energy Institute Guideline NEI 07-01,
Methodology for Development of Emergency Action Levels Advanced Passive Light Water
Reactors, Revision 0, dated February 28, 2007. NEI 07-01 was submitted to the NRC by NEI for
endorsement per Regulatory Guide 1.101, Emergency Planning and Preparedness for Nuclear
Power Reactors, on March 1, 2007. The VEGP Units 3 and 4 EALs are the same as the NEI 07-01
guidelines with the exception of the deletion of Economic Simplified Boiling Water Reactor
(ESBWR) specific information, renaming of the Recognition Category A to R, inclusion of site
specific values, and the deletions of non-applicable EALs related to IC RU1 and RAI. Enclosure 2
contains a mark-up of the NEI 07-01 guideline showing the differences between NEI 07-01 and the

7IDo7S



U.S. Nuclear Regulatory Commission
AR-07-0404
Page 2 of 3

VEGP Units 3 and 4 EALs. Because some details of the AP1000 design are not yet complete,
some details of the proposed EALs are also not complete. Those incomplete elements of the EALs
are noted within the document. SNC will submit revisions to the EALs when the AP1000 design is
complete and when revisions to NEI 07-01 occur.

Enclosure 3 to this letter contains SNC's analysis of generic communications regarding emergency
preparedness.

The SNC contact for this supplemental information request response letter is J. T. Davis at (205)
992-7692.

Mr. J. A. (Buzz) Miller states he is a Vice President of Southern Nuclear Operating Company, is
authorized to execute this oath on behalf of Southern Nuclear Operating Company and to the best
of his knowledge and belief, the facts set forth in this letter are true.

Respectfully submitted,

SOUTHERN NUCLEAR OPERATING COMPANY

Joseph A. (Buzz) Miller

Sworn to and subscripted before me this day of C4 2007

4W 41. Adtý
Notary Public

My commission expires: 5 06 o

JAM/BJS/dmw

Enclosures:
1. VEGP Units 3 and 4 Emergency Action Levels
2. VEGP Units 3 and 4 Markup of NEI 07-01 Emergency Action Levels
3. Emergency Preparedness Generic Communication Analysis
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INTRODUCTION

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

NEI 07-01, Methodology for Development of Emergency Action Levels Advanced Passive Light Water
Reactors, is based on the EAL work accomplished through the NUMARC/NESP 007, NEI 99-01 Revision 4
and Revision 5 development process. The history of the development is contained in 99-01 Revision 4 and
continues in Revision 5 of the 99-01 document.

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

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

(2) Human engineering and user friendliness;
(3) Potential for classification upgrade only when there is an increasing threat to public health and

safety;
(4) Ease of upgrading and downgrading;
(5) Thoroughness in addressing, and disposing of, the issues of completeness and accuracy raised

regarding NUREG-0654, Appendix 1;
(6) Technical completeness and appropriateness for each classification level;
(7) A logical progression in classification for combinations of multiple events;
(8) Objective, observable values.

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

* R - Abnormal Rad Levels/Radiological Effluent
* C - Cold Shutdown./ Refueling System Malfunction
• F - Fission Product Barrier Degradation
* H - Hazards or Other Conditions Affecting Plant Safety
* S - System Malfunction

Each of the EAL guides in Recognition Categories is structured in the following way:

• Recognition Category - As described above.
• Emergency Class - NOUE, Alert, Site Area Emergency or General Emergency.
* Initiating Condition - Symptom- or Event-Based, Generic Identification and Title.
• Operating Mode Applicability - Power Operation, Hot Standby, Safe Shutdown, Cold Shutdown,

Refueling, Defueled, All, or Not Applicable.
* Emergency Action Level(s) corresponding to the IC.
* Basis information for plant-specific readings and factors that may relate to changing the generic IC or

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

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

AC
ADS
AP1000
ATWS
CDE
CET
CFR
Ci
CMT/CNMT
CSF
CSFST
CVCS
DAS
DC
DG
EAL
ECL
ED
EFS
EOF
EOP
EPA
EPG
EPIP
EPRI
FAA
FBI
FEMA
FSAR
GE
IC
IDLH
IRWST
Keff
LCO
LER
LFL
LOCA
LWR
MCR
MSL
MSIV
mR
Mw
NEI
NPP
NRC
NSSS
NORAD
NOUE
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Alternating Current
Automatic Depressurization System
Advanced Passive 1000 Mw PWR (Westinghouse)
Anticipated Transient Without Scram
Committed Dose Equivalent
Core Exit Thermocouple
Code of Federal Regulations
Curie
Containment
Critical Safety Function
Critical Safety Function Status Tree
Chemical and Volume Control System
Diverse Actuation System
Direct Current
Diesel Generator
Emergency Action Level
Emergency Classification Level
Emergency Director
Communication System
Emergency Operations Facility
Emergency Operating Procedure
Environmental Protection Agency
Emergency Procedure Guideline
Emergency Plan Implementing Procedure
Electric Power Research Institute
Federal Aviation Administration
Federal Bureau of Investigation
Federal Emergency Management Agency
Final Safety Analysis Report
General Emergency
Initiating Condition
Immediately Dangerous to Life and Health
In Containment Refueling Water Storage Tank
Effective Neutron Multiplication Factor
Limiting Condition of Operation
Licensee Event Report
Lower Flammability Limit
Loss of Coolant Accident
Light Water Reactor
Main Control Room
Main Steam Line
Main Steam Isolation Valve
milliRem
Megawatt
Nuclear Energy Institute
Nuclear Power Plant
Nuclear Regulatory Commission
Nuclear Steam Supply System
North American Aerospace Command
Notification Of Unusual Event
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OBE Operating Basis Earthquake
OCA Owner Controlled Area
ODCM Off-site Dose Calculation Manual
ORO Off-site Response Organization
PA Protected Area
PAG Protective Action Guide
PIP Plant Investment Protection
PLS Plant Control System
PMS Plant Monitoring and Control System
POAH Point of Adding Heat
PRA/PSA Probabilistic Risk Assessment / Probabilistic Safety Assessment
PWR Pressurized Water Reactor
psig Pounds per Square Inch Gauge
R Rem
RCS Reactor Coolant System
RMS Radiation Monitoring System
RNS Normal Residual Heat Removal System
RPS Reactor Protection System
RPV Reactor Pressure Vessel
SG Steam Generator
SPDS Safety Parameter Display System
SRO Senior Reactor Operator
SSE Safe Shutdown Earthquake
TEDE Total Effective Dose Equivalent
TBD To Be Determined
TOAF Top of Active Fuel
TSC Technical Support Center
TVS Closed Circuit Television System (AP1000)
WE Westinghouse Electric
WOG Westinghouse Owners Group
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1.0 METHODOLOGY FOR DEVELOPMENT OF EMERGENCY ACTION LEVELS

1.1 Background

NEI 07-01, Methodology for Development of Emergency Action Levels Advanced Passive Light Water
Reactors, is based on the EAL work accomplished through the NUMARC/NESP 007, NEI 99-01 Revision 4
and Revision 5 development process. The history of the development is contained in 99-01 Revision 4 and
continues in Revision 5 of the 99-01 document.

In 2006 the nuclear power revival of new plants with the advanced passive designs was being planned. The
NEI EAL Task Force developed NEI 07-01 to address only the Westinghouse AP1000 and the General
Electric ESBWR designs and is the basis for this Vogtle 3 and 4 EAL Technical Basis Document.
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2.0 CHANGES INCORPORATED WITH NEI 07-01

Future changes will be identified in this section for future revisions.
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3.0 DEVELOPMENT OF BASIS FOR GENERIC APPROACH

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

This classification scheme is based on the four classification levels promulgated by the NRC as the standard
for the United States. The NRC has determined that US nuclear facilities would continue to classify events
using the four classification levels and that the NRC would re-classify the event in any international
communication.

3.1 Definitions Used in Developing EAL Methodology

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

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

* Notification of Unusual Event
* Alert
* Site Area Emergency
* General Emergency

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

Discussion:

In NUJREG-0654, the NRC introduced, but does not define, the term "initiating condition." Since the
term is commonly used in nuclear power plant emergency planning, the definition above has been
developed and combines both regulatory intent and the greatest degree of common usage among
utilities.

Defined in this manner, an IC is an emergency condition which sets it apart from the broad class of
conditions that may or may not have the potential to escalate into a radiological emergency. It can be
a continuous, measurable function that is outside technical specifications, such as elevated RCS
temperature or falling reactor coolant level (a syniptom). It also encompasses occurrences such as
FIRE (an event) or reactor coolant pipe failure (an event or a barrier breach).

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

The term "emergency action level" has been defined by example in the regulations, as noted in the
above discussion concerning regulatory background. The term had not, however, been defined
operationally in a manner to address all contingencies.
There are times when an EAL will be a threshold point on a measurable continuous function, such as
a primary system coolant leak that has exceeded technical specifications for a specific plant.

At other times, the EAL and the IC will coincide, both identified by a discrete event that places the
plant in a particular emergency class. For example, "Train Derailment Onsite" is an example of an
"NOUE" IC in NUREG-0654 that also can be an event-based EAL.

3.2 Perspective

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

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

3.3 Recognition Categories

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

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

Event-based EALs and ICs refer to occurrences with potential safety significance. The range of seriousness
of these "events" is dependent on the location, number of contemporaneous events, remaining plant safety
margin, etc.

Barrier-based EALs and ICs refer to the level of challenge to principal barriers used to assure containment of
radioactive materials contained within a nuclear power plant. For radioactive materials that are contained
within the reactor core, these barriers are: fuel cladding, reactor coolant system pressure boundary, and
containment. The level of challenge to these barriers encompasses the extent of damage (loss or potential
loss) and the number of barriers concurrently under challenge. In reality, barrier-based EALs are a subset of
symptom-based EALs that deal with symptoms indicating fission product barrier challenges. These
barrier-based EALs are primarily derived from Emergency Operating Procedures (EOPs) Critical Safety
Function (CSF) Status Tree Monitoring for the AP1OO0. Challenge to one or more barriers generally is
initially identified through instrument readings and periodic sampling. The fission product barrier matrix
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described in Section 5-F is a hybrid approach that recognizes that some events may represent a challenge to
more than one barrier, and that the containment barrier is weighted less than the reactor coolant system
pressure boundary and the fuel clad barriers.

Symptom-based ICs and EALs are most easily identified when the plant is in a normal startup, operating or
Safe Shutdown mode of operation, with all of the barriers in place and the plant's instrumentation and
emergency safeguards features fully operational as required by technical specifications. It is under these
circumstances that the operations staff has the most direct information of the plant's systems, displayed in the
main Control Room. As the plant moves through the decay heat removal process toward cold shutdown and
refueling, barriers to fission products are reduced (i.e., reactor coolant system pressure boundary may be
open) and fewer of the safety systems required for power operation are required to be fully operational.

It is important to note that in some operating modes there may not be definitive and unambiguous indicators
of containment integrity available to Control Room personnel. For this reason, barrier-based EALs should
not place undue reliance on assessments of containment integrity in all operating modes. Generally,
Technical Specifications relax maintaining containment integrity requirements in cold shutdown and
refueling in order to provide flexibility in performance of specific tasks during shutdown conditions.
Containment pressure and temperature indications may not increase if there is a pre-existing breach of
containment integrity.

Several categories of emergencies have no instrumentation to indicate a developing problem, or the event
may be identified before any other indications are recognized. A reactor coolant pipe could break; FIRE
alarms could sound; radioactive materials could be released; and any number of other events can occur that
would place the plant in an emergency condition with little warning. For emergencies related to the reactor
system and safety systems, the ICs shift to an event based scheme as the plant mode moves toward cold
shutdown and refueling modes. For non-radiological events, such as FIRE, external floods, wind loads, etc.,
as described in NUREG-0654 Appendix 1, event-based ICs are the norm.

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

* Coolant level is dropping; (symptom)
• There is a leak of some magnitude in the system (pipe break, safety valve stuck open) that exceeds plant

capabilities to make up the loss; (barrier breach or event)
* Core (coolant) temperature is rising; (symptom) and
* At some level, fuel failure begins with indicators such as high off-gas, high coolant activity samples, etc.

(barrier breach or symptom)

3.4 Design Differences

Although the same basic concerns with barrier integrity and the major safety problems of nuclear power
plants are similar, design differences will have a substantial effect on EALs. In these cases, EAL guidelines
unique to AP1000 and ESBWR are specified. These passive design plants incorporate the requirements
contained in EPRI Advanced Light Water Reactor (ALWR) Requirements Document. Accordingly, many of
the plant safety features for both designs are functionally equivalent.

3.5 Required Characteristics

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

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

(2) Human engineering and user friendliness;

Revision 0- 2007 11



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

(4) Ease of upgrading and downgrading;
(5) Thoroughness in addressing, and disposing of, the issues of completeness and accuracy raised

regarding NUREG-0654 Appendix 1;
(6) Technical completeness for each classification level;
(7) A logical progression in classification for multiple events; and
(8) Objective, observable values.

The EAL development methodology pays careful attention to these eight characteristics to assure that all are
addressed in the proposed EALs. The most pervasive and complex of the eight is the first-"consistency."
The common denominator that is most appropriate for measuring consistency among ICs and EALs is relative
risk. The approach taken in the development of these EALs is based on risk assessment to set the boundaries
of the emergency classes and assure that all EALs that trigger that emergency class are in the same range of
relative risk. Precursor conditions of more serious emergencies also represent a potential risk to the public
and must be appropriately classified.

3.6 Emergency Class Descriptions

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

(1) The potential impact on radiological safety, either as now known or as can be reasonably projected;
(2) How far the plant is beyond its predefined design, safety, and operating envelopes; and
(3) Whether or not conditions that threaten health are expected to be confined to within the site

boundary.

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

NOTIFICATION OF UNUSUAL EVENT (NOUE): Events are in process 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.

Discussion:

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

ALERT: Events are in process 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.

Discussion:
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Rather than discussing the distinguishing features of "potential degradation" and "potential
substantial degradation," a comparative approach would be to determine whether increased
monitoring of plant functions is warranted at the Alert level as a result of safety system degradation.
This addresses the operations staffs need for help, independent of whether an actual decrease in
plant safety is determined. This increased monitoring can then be used to better determine the actual
plant safety state, whether escalation to a higher emergency class is warranted, or whether
de-escalation or termination of the emergency class declaration is warranted. Dose consequences
from these events are small fractions of the EPA PAG plume exposure levels.

SITE AREA EMERGENCY (SAE): Events are in process or have occurred which involve actual
or likely major failures of plant functions needed for protection of the public or HOSTILE ACTIONS
that result 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.

Discussion:

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

GENERAL EMERGENCY (GE): Events are in process 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.

Discussion:

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

3.7 Emergency Class Thresholds

The most common bases for establishing these boundaries are the technical specifications, bounding
conditions and setpoints for each plant that have been developed in the design basis calculations and the
Safety Analysis Report (SAR).

For those conditions that are easily measurable and instrumented, the boundary is likely to be the EAL
(observable by plant staff, instrument reading, alarm setpoint, etc.) that indicates entry into a particular
emergency class. For example, the main steam line radiation monitor may detect high radiation that triggers
an alarm. That radiation level also may be the setpoint that closes the main steam isolation valves (MSIV)
and initiates the reactor trip. This same radiation level threshold, depending on plant-specific parameters,
also may be the appropriate EAL for a direct entry into an emergency class.
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In addition to the continuously measurable indicators, such as coolant temperature, coolant levels, leak rates,
containment pressure, etc., the SAR provides indications of the consequences associated with design basis
events. Examples would include steam pipe breaks, MSIV malfunctions, and other anticipated events that,
upon occurrence, place the plant immediately into an emergency class.

Another approach for defining these boundaries is the use of a plant-specific probabilistic safety assessment
(PSA - also known as probabilistic risk analysis, PRA). PRAs have been completed for the designs as part of
the licensing process. PRAs can be used as a good first approximation of the relevant ICs and risk associated
with emergency conditions.

Another critical element of the analysis to arrive at these threshold (boundary) conditions is the time that the
plant might stay in that condition before moving to a higher emergency class. The time dimension is critical
to the EAL since the purpose of the emergency class for state and local officials is to notify them of the level
of mobilization that may be necessary to handle the emergency. This is particularly true when a "Site Area
Emergency" or "General Emergency" is IMMINENT.

3.8 Emergency Action Levels

ICs/EALs are for unplanned events. A planned evolution involves preplanning to address the limitations
imposed by the condition, the performance of required surveillance testing, and the implementation of
specific controls prior to knowingly entering the condition. Planned evolutions to test, manipulate, repair,
perform maintenance or modifications to systems and equipment that result in an EAL Threshold Value being
met or exceeded are not subject to classification and activation requirements as long as the evolution
proceeds as planned. However, these conditions may be subject to the reporting requirements of 10 CFR
50.72.

Classifications are based on evaluation of each Unit. All classifications are to be based upon VALID
indications, reports or conditions. Indications, reports or conditions are considered VALID when they are
verified by (1) an instrument channel check, or (2) indications on related or redundant indications, or (3) by
direct observation by plant personnel, such that doubt related to the indication's operability, the condition's
existence, or the report's accuracy is removed. Implicit in this definition is the need for timely assessment.

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

The Emergency Director must remain alert to events or conditions that lead to the conclusion that exceeding
the EAL threshold is IMMINENT. Under certain plant conditions, an alternate instrument or a temporary
instrument may be installed to facilitate monitoring the parameter. In addition, visual observation may be
sufficient to detect that a parameter is approaching or has reached a classifiable threshold. In these cases, the
classification of the event is appropriate even if the instrument normally used to monitor the parameter is
inoperable or has otherwise failed to detect the threshold. If, in the judgment of the Emergency Director, an
IMMINENT situation is at hand, the classification should be made as if the threshold has been exceeded.

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

The EOPs contain detailed instructions regarding the monitoring of these functions and provides a scheme for
classifying the significance of the challenge to the functions. In providing EALs based on these schemes, the
emergency classification can flow from the EOP assessment rather than being based on a separate EAL
assessment. This is desirable as it reduces ambiguity and reduces the time necessary to classify the event.

Portions of the IC and EAL Bases are specifically designated as information necessary for the development of
the site specific thresholds of the EALs. These developer information sections are in [brackets and
italicized], The information contained in these portions consists of references, examples, instructions for
calculations, etc. These portions of the basis need not be included in the technical basis document supporting
the EALs. In some cases, the information developed from the developer information may be appropriate to
include in the technical basis document. In addition, the appendices are developer information in their
entirety.

3.9 Treatment of Multiple Events and Emergency Class Upgrading

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

3.10 Classifying Transient Events

There may be cases in which a plant condition that exceeded an EAL threshold was not recognized at the
time of occurrence, but is identified well after the condition has occurred (e.g., as a result of routine log or
record review) and the condition no longer exists. In these cases, an emergency should not be declared.

Reporting requirements of 10 CFR 50.72 are applicable and the guidance of NUREG-1022, Rev. 1, Section 3
should be applied.

Existing guidance for classifying transient events addresses the period of time of event recognition and
classification (15 minutes). However, in cases when an EAL declaration criterion may be met momentarily
during the normal expected response of the plant, declaration requirements should not be considered to be
met when the conditions are a part of the designed plant response or result in appropriate operator actions.

3.11 Operating Mode Applicability

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

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that have Cold Shutdown or
Refueling for mode applicability, even if Safe Shutdown (or a higher mode) is entered during any subsequent
heatup. In particular, the Fission Product Barrier Matrix EALs are applicable only to events that initiate in
Safe Shutdown or higher.
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3.11.1 API000 Operating Modes

Power Operations (1):

Startup (2):

Hot Standby (3):

Safe Shutdown (4):

Cold Shutdown (5):

Refueling (6):

Defueled (None)

Reactor Power greater than 5%, Keff greater than or equal to 0.99

Reactor Power less than or equal to 5%, Keff greater than or equal
to 0.99

RCS greater than or equal to 420 TF, Keff less than 0.99

200 TF less than RCS less than 420 'F, Keff less than 0.99

RCS less than 200 TF, Keff less than 0.99

One or more vessel head closure bolts less than fully tensioned

All reactor fuel removed from reactor pressure vessel.
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4.0 HUMAN FACTORS CONSIDERATIONS

Some factors that should be considered in determining the method of presentation of EALs:

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

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

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

* Is the EAL consistent with the user's knowledge of what constitutes an emergency situation?
" How much help does the user receive in deciding which EAL and emergency class is involved? An

Emergency Director with a staffed TSC and EOF has many more resources immediately at his disposal
than the licensed operator (typically, the Shift Supervisor) who has to make the initial decisions and take
first actions.

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

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

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

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

5.1 Generic Arrangement

The information is presented by Recognition Categories:

• A - Abnormal Rad Levels / Radiological Effluent
* C - Cold Shutdown. Refueling System Malfunction
• F - Fission Product Barrier Degradation
• H - HAZARDS or OTHER Conditions Affecting Plant Safety

S S - System Malfunction

EALs for permanently defueled plants and Independent Spent Fuel Storage Installations are contained in NEI
99-01, current revision and are not addressed in this document.

The Initiating Conditions for each of the above Recognition Categories is in the order of NOUE, Alert, Site
Area Emergency, and General Emergency. For all Recognition Categories, an Initiating Condition matrix
versus Emergency Class is first shown. For Recognition Category F, the barrier-based EALs are presented in
Tables F-1 and F-2 for ESBWR and AP1000 respectively.

With the exception of Recognition Category F, each of the EAL guides in Recognition Categories is
structured in the following way:

* Recognition Category - As described above.
* Emergency Class - NOUE, Alert, Site Area Emergency or General Emergency.
* Initiating Condition - Symptom- or Event-Based, Generic Identification and Title.
* Operating Mode Applicability - These modes are defined in each licensee's technical specifications.

The mode classifications and terminology appropriate to the specific facility should be used.
" Emergency Action Level(s) - these EALs are conditions and indications that were considered to meet

the criteria of the IC.
* Basis - provides information that explains the IC and EALs. The bases are written to assist the personnel

implementing the generic guidance into site-specific procedures. Some bases provide information
intended to assist with establishing site-specific instrumentation values. Appendices A and C provide
detailed guidance on implementing their corresponding Recognition Categories.

For Recognition Category F, basis information is presented in a format consistent with Tables 5-F-i, 2 and 3.
The presentation method shown for Fission Product Barrier Function Matrix was chosen to clearly show the
synergism among the EALs and to support more accurate dynamic assessments.

5.2 Generic Bases

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

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

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

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

5.3 Site Specific Implementation

The guidance presented here is not intended to be applied to plants as-is. However, the benefits of aligning
with the guidance as closely as possible may be realized in; improved interface with the NRC, improved
interface with other utilities, better positioning to adopt future enhancements such as FAQs. The generic
guidance is intended to provide the logic for developing site-specific IC/EALs using site-specific IC/EAL
presentation methods. Each utility will need to implement the IC/EALs using site-specific needs with regard
to instrumentation, nomenclature, plant arrangement, and method of presentation, etc. When plant design
prevents use of ICs/EALs prescribed in NEI 07-01, other indications that address the subject condition should
be implemented. Such revision is expected and encouraged provided that the intent of the generic guidance is
retained. Deviations from the intent may be acceptable, but will need to be justified during regulatory review.
Items associated with presentation, e.g., format, sequencing of IC/EALs, IC numbering, recognition
categories are at the option of the utility. RIS 2003-18 and its supplements 1 and 2 clarify the expectations
for alignment with the guidance document and the associated regulatory review requirements.

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

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

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

5.4 Definitions

In the IC/EALs, selected words have been set in all capital letters. These words are defined terms having
specific meanings as they relate to this procedure. Definitions of these terms are provided below.

AFFECTING SAFE SHUTDOWN: Event in progress has adversely affected functions that are necessary to
bring the plant to and maintain it in the applicable SAFE or COLD SHUTDOWN condition. Plant condition
applicability is determined by Technical Specification LCOs in effect.

Example 1: Event causes damage that results in entry into an LCO that requires the plant to be
placed in SAFE SHUTDOWN. SAFE SHUTDOWN is achievable, but COLD SHUTDOWN is not.
This event is not "AFFECTING SAFE SHUTDOWN."
Example 2: Event causes damage that results in entry into an LCO that requires the plant to be
placed in COLD SHUTDOWN. SAFE SHUTDOWN is achievable, but COLD SHUTDOWN is not.
This event is "AFFECTING SAFE SHUTDOWN."

BOMB: Refers to an explosive device suspected of having sufficient force to damage plant systems or
structures.

CIVIL DISTURBANCE: A group of one or more persons violently protesting station operations or activities
at the site.

CONTAINMENT CLOSURE: The site specific procedurally defined action taken to secure primary
containment and its associated structures, systems, and components as a functional barrier to fission product
release under existing plant conditions.

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

FAULTED: In a steam generator, the existence of secondary side leakage that results in an uncontrolled drop
in steam generator pressure or the steam generator being completely depressurized.

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 Nuclear Power Plant or its personnel that includes the use of violent
force to destroy equipment, take HOSTAGES, and/or intimidates 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 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 Nuclear Power Plant. Non-terrorism-based EALs should be used to address such activities, (i.e.,
violent acts between individuals in the OWNER CONTROLLED AREA).
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HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly or by stealth
and deception, equipped with suitable weapons capable of killing, maiming, or causing destruction.

IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH): An atmospheric concentration of any
toxic, corrosive or asphyxiant substance that poses an immediate threat to life or would interfere with an
individual's ability to escape from a dangerous atmosphere.

IMMINENT: Mitigation actions have been ineffective, additional actions are not expected to be successful,
and trended information indicates that the event or condition will occur. Where "IMMINENT" timeframes
are specified, they shall apply.

LOWER FLAMMABILITY LIMIT (LFL): The minimum concentration of a combustible substance that is
capable of propagating a flame through a homogenous mixture of the combustible and a gaseous oxidizer.

NORMAL PLANT OPERATIONS: Activities at the plant site associated with routine testing, maintenance,
or equipment operations, in accordance with normal operating or administrative procedures. Entry into
abnormal or emergency operating procedures, or deviation from normal security or radiological controls
posture, is a departure from NORMAL PLANT OPERATIONS.

POINT OF ADDING HEAT: A Unit specific reactor power level at which sufficient energy is being added
to the reactor coolant from the reactor to result in a bulk coolant temperature increase. [This value may vary
slightly based on plant core loading and time of life. For purposes of identifying the Unit specific reactor
power level, a typical value may be chosen to prevent having to recalculate this setpoint. Sites may choose to
operationally have their staff identify that the reactor is at the POAH and not develop a specific power level
equivalent to the POAH.]

PROJECTILE: An object directed toward a Nuclear Power Plant that could have an effect sufficient to cause
concern for its continued operability, reliability, or safety of personnel.

PROTECTED AREA: The area which normally encompasses all controlled areas within the security
PROTECTED AREA fence.

RUPTURED: In a steam generator, existence of primary-to-secondary leakage of a magnitude sufficient to
require or cause a reactor trip and automatic depressurization.

SIGNIFICANT TRANSIENT: An UNPLANNED event involving one or more of the following: (1)
automatic turbine runback greater than 25% thermal reactor power, (2) electrical load rejection greater than
25% full electrical load, (3) Reactor Trip, (4) Safety Injection Actuation, or (5) thermal power oscillations
greater than10%.

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

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

VALID: An indication, report, or condition, is considered to be VALID when it is verified by (1) an
instrument channel check, or (2) indications on related or redundant indicators, or (3) by direct observation by
plant personnel, such that doubt related to the indicator's operability, the condition's existence, or the report's
accuracy is removed. Implicit in this definition is the need for timely assessment.
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VISIBLE DAMAGE: Damage to equipment or structure that is readily observable without measurements,
testing, or analysis. Damage is sufficient to cause concern regarding the continued operability or reliability of
affected structure, system, or component. Example damage includes: deformation due to heat or impact,
denting, penetration, rupture, cracking, paint blistering. Surface blemishes (e.g., paint chipping, scratches)
should not be included.

VITAL AREA: Any area, normally within the PROTECTED AREA, which contains equipment, systems,
components, or material, the failure, destruction, or release of which could directly or indirectly endanger the
public health and safety by exposure to radiation (site-specific).
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Table 5-A-1

Recognition Category R

Abnormal Rad Levels / Radiological Effluent

INITIATING CONDITION MATRIX

NOUE ALERT SITE AREA EMERGENCY

RUt Any UNPLANNED Release of
Gaseous or Liquid Radio-activity to
the Environment that Exceeds Two
Times the Offsite Dose Calculation
Manual for 60 Minutes or Longer.
Op. Modes: All

RU2 Unexpected Rise in Plant
Radiation.
Op. Modes: All

RAI Any UNPLANNED Release of
Gaseous or Liquid Radioactivity to
the Environment that Exceeds 200
Times the Offsite Dose Calculation
Manual for 15 Minutes or Longer.
Op. Modes: All

RA3 Release of Radioactive Material or
Rise in Radiation Levels Within the
Facility That Impedes Operation of
Systems Required to Maintain Safe
Operations or to Establish or
Maintain Cold Shutdown
Op. Modes: All

RA2 Damage to Irradiated Fuel or Loss of
Water Level that Has or Will Result
in the Uncovering of Irradiated Fuel
Outside the Reactor Vessel.
Op. Modes: All

RS1 Offsite Dose Resulting from an
Actual or IMMINENT Release of
Gaseous Radioactivity Exceeds 100
mR TEDE or 500 mR Thyroid CDE
for the Actual or Projected Duration
of the Release.
Op. Modes: All

GENERAL EMERGENCY

RG1 Offsite Dose Resulting from an
Actual or IMMINENT Release of
Gaseous Radioactivity Exceeds
1000 mR TEDE or 5000 mR
Thyroid CDE for the Actual or
Projected Duration of the Release
Using Actual Meteorology.
Op. Modes: All
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RU1
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the Environment that
Exceeds Two Times the Offsite Dose Calculation Manual for 60 Minutes or Longer

Operating Mode Applicability:

Emergency Action Levels:

All

(1 or 2 or 3)

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

Plant Vent
Turbine Island Vent
Gaseous Radwaste Discharge
Liquid Radwaste discharge
Wastewater Discharge

VFS-RICA- 103
TDS-JE-REOO1
WGS-RICA-017
WLS-RIA-229
WWS-JE-RE021

[TBD]
[TBD]
[TBD]
[TBD]
[TBD]

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

Steam Generator Blowdown

Main Steam Line
Service Water Blowdown
Containment Air Filtration Exhaust

BDS-RE-010
BDS-RE-01 1
SGS-RIA-026, RIA-027
SWS-RIA-008
VFS-MA-02A, MA-02B

[TBD]
[TBD]
[TBD]
[TBD]
[TBD]

3. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or release rates, with
a release duration of 60 minutes or longer, in excess of two times [site-specific ODCM - TBD].

Basis:

This IC addresses a potential or actual decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time. Nuclear power
plants incorporate features intended to control the release of radioactive effluents to the environment.
Further, there are administrative controls established to prevent unintentional releases, or control and monitor
intentional releases. The occurrence of extended, uncontrolled radioactive releases to the environment is
indicative of a degradation in these features and/or controls.

The ODCM multiples are specified in ICs RU1 and RAI only to distinguish between non-emergency
conditions, and from each other. While these multiples obviously correspond to an offsite dose or dose rate,
the emphasis in classifying these events is the degradation in the level of safety of the plant, NOT the
magnitude of the associated dose or dose rate.

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

EAL #1 addresses radioactivity releases, that for whatever reason, cause effluent radiation monitor readings
to exceed two times the Technical Specification limit and releases are not terminated within 60 minutes.

EAL #2 is intended for effluent monitoring on non-routine release pathways for which a discharge permit
would not normally be prepared.

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

References:

VFS-M3C-101
WGS-M3C-101
WLS-M3C-101
WWS-M3C-100
BDS-M3C-101
SGS-M3C-101
SWS-M3C-101
RMS-J7-001
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RU2
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Unexpected Rise in Plant Radiation

Operating Mode Applicability:

Emergency Action Levels:

All

(1 or 2)

1. a. Spent Fuel Pool Low-Low Alarm 22.75 ft. APP-SFS-LICA-19A/B/C indicating an uncontrolled
water level drop in the Spent Fuel Pool with all irradiated fuel assemblies remaining covered by
water.

AND

b. Unplanned VALID Direct Area Radiation Monitor reading rise in any of the following:

Fuel Handling Area Exhaust Radiation Monitor
Containment High Range
Refueling Bridge Portable Monitor

VAS-RE 001
PXS-RICA-160, 161, 162, 163
[site specific - TBD]

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

Primary Sampling Room:
Containment Area Personnel Hatch:
Main Control Room:
Chemistry Laboratory:
Fuel Handling Area 1:
Rail Car Bay:
Liquid and Gaseous Radwaste Area:
Technical Support Center:
Radwaste Building Mobile Systems:
Hot Machine Shop:
Annex Staging/Storage Area:
Fuel Handling Area 2:

*Normal levels can be considered as the highest

current peak value.

RMS-JE-RE008 [TBD]
RMS-JE-RE009 [TBD]
RMS-JE-RE010 [TBD]
RMS-JE-REO 1I [TBD]
RMS-JE-RE012 [TBD]
RMS-JE-RE013 [TBD]
RMS-JE-RE014 [TBD]
RMS-JE-RE016 [TBD]
RMS-JE-RE017 [TBD]
RMS-JE-RE018 [TBD]
RMS-JE-RE019 [TBD]
RMS-JE-RE020 [TBD]

reading in the past twenty-four hours excluding the

Basis:

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

Classification as a NOUE is warranted as a precursor to a more serious event.

While a radiation monitor could detect an increase in dose rate due to a drop in the water level, it might not
be a reliable indication of whether or not the fuel is covered. For refueling events where the water level
drops below the RPV flange classification would be via CU2. This event escalates to an Alert per IC RA2 if
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irradiated fuel outside the reactor vessel is uncovered. For events involving irradiated fuel in the reactor
vessel, escalation would be via the Fission Product Barrier Matrix for events in operating modes 1-4.

EAL #2 addresses UNPLANNED rise in in-plant radiation levels encountered during operation of plant
processes that represent degradation in the control of radioactive material, and represent a potential
degradation in the level of safety of the plant. This EAL excludes in-plant radiation levels that may result
from use of radiographic sources. This event escalates to an Alert per IC RA3 if the increase in dose rates
impedes personnel access necessary for safe operation.

References:

SFS-M3C-101
RCS-M3C-101
VAS-M3C-101
PXS-M3C-101
RMS-J7-001
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RAI
Initiating Condition -- ALERT

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the Environment that
Exceeds 200 Times the Offsite Dose Calculation Manual for 15 Minutes or Longer

Operating Mode Applicability:

Emergency Action Levels:

All

(1 or 2 or 3)

1. VALID reading on any effluent monitor that exceeds 200 times the alarm setpoint established by a
current radioactivity discharge permit for 15 minutes or longer.

Plant Vent
Turbine Island Vent
Gaseous Radwaste Discharge
Liquid Radwaste discharge

VFS-RICA- 103
TDS-JE-RE001
WGS-RICA-017
WLS-RIA-229

[TBD]
[TBD]
[TBD]
[TBD]

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

Steam Generator Blowdown

Main Steam Line
Service Water Blowdown
Containment Air Filtration Exhaust

BDS-RE-01 1
BDS-RE-010
SGS-RIA-026, RIA-027
SWS-RIA-008
VFS-MA-02A, MA-02B

[TBD]
[TBD]
[TBD]
[TBD]
[TBD]

3. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or release rates, with
a release duration of 15 minutes or longer, in excess of 200 times [site specific TBD] ODCM.

Basis:

This IC addresses a potential or actual decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time. The occurrence of
extended, uncontrolled radioactive releases to the environment is indicative of a degradation in the features
and/or controls established to prevent unintentional releases, or control and monitor intentional releases.

The ODCM multiples are specified in ICs RU1 and RAI only to distinguish between non-emergency
conditions, and from each other. While these multiples obviously correspond to an offsite dose or dose rate,
the emphasis in classifying these events is the degradation in the level of safety of the plant, NOT the
magnitude of the associated dose or dose rate. Releases should not be prorated or averaged.

UNPLANNED, as used in this context, includes any release for which a radioactivity discharge permit was
not prepared, or a release that exceeds the conditions (e.g., minimum dilution flow, maximum discharge flow,
alarm setpoints, etc.) on the applicable permit. The Emergency Director should not wait until 15 minutes has
elapsed, but should declare the event as soon as it is determined that the release duration has or will likely
exceed 15 minutes. Also, if an ongoing release is detected and the starting time for that release is unknown,
the Emergency Director should, in the absence of data to the contrary, assume that the release has exceeded
15 minutes.
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EAL #1 addresses radioactivity releases that for whatever reason cause effluent radiation monitor readings
that exceed two hundred times the alarm setpoint established by the radioactivity discharge permit. This
alarm setpoint may be associated with a planned batch release, or a continuous release path.

EAL #2 addresses effluent or accident radiation monitors on non-routine release pathways (i.e., for which a
discharge permit would not normally be prepared).

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

EALs #1 and #2 directly correlate with the IC since annual average meteorology is used.
References:

VFS-M3C-101
WGS-M3C-101
WLS-M3C-101
WWS-M3C-100
BDS-M3C-101
SGS-M3C-101
SWS-M3C-101
RMS-J7-001
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RA2
Initiating Condition -- ALERT

Damage to Irradiated Fuel or Loss of Water Level that Has or Will Result in the Uncovering
of Irradiated Fuel Outside the Reactor Vessel.

Operating Mode Applicability: All

Emergency Action Levels: (1 or 2)

1. A VALID alarm or reading on one or more of the following radiation monitors:

Fuel Handling Area Exhaust Radiation Monitor VAS-RE 001
Containment High Range PXS-RICA-160, 161, 162, 163
Refueling Bridge Portable Monitor [site specific - TBD]

2. Spent Fuel Pool Low-Low Alarm [TBD] ft on PP-SFS-LICA-19A/B/C indicated water level drop in the
reactor refueling cavity, spent fuel pool(s) or fuel transfer path resulting in irradiated fuel becoming
uncovered.

Basis:

This IC addresses specific events that have resulted, or may result, in unexpected rise in radiation dose rates
within plant buildings, and may be a precursor to a radioactivity release to the environment. These events
represent a loss of control over radioactive material and represent degradation in the level of safety of the
plant.

EAL #1 addresses radiation monitor indications of fuel uncovery and/or fuel damage. Increased readings on
ventilation monitors may be indication of a radioactivity release from the fuel, confirming that damage has
occurred. Increased background at the monitor due to water level decrease may mask increased ventilation
exhaust airborne activity and needs to be considered. Application of these Initiating Conditions requires
understanding of the actual radiological conditions present in the vicinity of the monitor.

In EAL #2, site-specific indications may include instrumentation such as water level and local area radiation
monitors, and personnel (e.g., refueling crew) reports.

Escalation, if appropriate, would occur via IC RS I or RG 1 or Emergency Director judgment.

References:

SFS-M3C-101
VAS-M3C-101
PXS-M3C-101
RMS-J7-001
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RA3
Initiating Condition -- ALERT

Release of Radioactive Material or Rise in Radiation Levels Within the Facility That Impedes
Operation of Systems Required to Maintain Safe Operations or to Establish or Maintain Cold
Shutdown

Operating Mode Applicability: All

Emergency Action Levels:

1. VALID radiation monitor readings greater than 15 mR/hr in areas requiring continuous occupancy to
maintain plant safety functions:

Main Control Room Area Monitor RMS-JE-RE010
Technical Support Center Area Monitor RMS-JE-RE016
Central Alarm Station RMS-JE-RE009

Basis:

This IC addresses increased radiation levels that impede necessary access to operating stations, or other areas
containing equipment that must be operated manually or that requires local monitoring, in order to maintain
safe operation or perform a safe shutdown. It is this impaired ability to operate the plant that results in the
actual or potential substantial degradation of the level of safety of the plant. The cause and/or magnitude of
the increase in radiation levels is not a concern of this IC. The Emergency Director must consider the source
or cause of the increased radiation levels and determine if any other IC may be involved.

Areas requiring continuous occupancy includes the Control Room and, as appropriate to the site.

References:

RMS-J7-001
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RS1
Initiating Condition -- SITE AREA EMERGENCY

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

Operating Mode Applicability: All

Emergency Action Levels: (1 or 2 or 3)

Note: If dose assessment results are available at the time of declaration, the classification should be based
on EAL #2 instead of EAL #1. While necessary declarations should not be delayed awaiting results,
the dose assessment should be initiated / completed in order to determine if the classification should
be subsequently escalated;

1. VALID reading on one or more of the following radiation monitors that exceeds or is expected to
exceed the reading shown for 15 minutes or longer:

Plant Vent (Mid Range Gas) VFS-RIA-104A [Setpoint TBD]
Plant Vent (High Range Gas) VFS-RIA-104B [Setpoint TBD]
Gaseous Radwaste discharge WGS-RICA-017 [Setpoint TBD]

2. Dose assessment using actual meteorology indicates doses greater than 100 mR TEDE or 500 mR
thyroid CDE at or beyond the site boundary.

3. Field survey results indicate closed window dose rates exceeding 100 mR/hr expected to continue for
more than one hour; or analyses of field survey samples indicate thyroid CDE of 500 mR for one hour
of inhalation, at or beyond the site boundary.

Basis:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed a small
fraction of the EPA Protective Action Guides (PAGs). Releases of this magnitude are associated with the
failure of plant systems needed for the protection of the public.

The Emergency Director should not wait until 15 minutes has elapsed, but should declare the event as soon as
it is determined that the release duration has or will likely exceed 15 minutes.

The monitor list in EAL #1 should include monitors on all potential release pathways.

References:

VFS-M3C-101
WGS-M3C-101
RMS-J7-001

Revision 0- 2007 32



ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RG1
Initiating Condition -- GENERAL EMERGENCY

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

Operating Mode Applicability: All

Emergency Action Levels: (1 or 2 or 3)

Note: If dose assessment results are available at the time of declaration, the classification should be based
on EAL #2 instead of EAL #1. While necessary declarations should not be delayed awaiting results,
the dose assessment should be initiated / completed in order to determine if the classification should
be subsequently escalated.

1. VALID reading on one or more of the following radiation monitors that exceeds or expected to exceed
the reading shown for 15 minutes or longer:

Plant Vent (Mid Range Gas) VFS-RIA-104A [Setpoint TBD]
Plant Vent (High Range Gas) VFS-RIA-104B [Setpoint TBD]
Gaseous Radwaste discharge WGS-RICA-017 [Setpoint TBD]

2. Dose assessment using actual meteorology indicates doses greater than 1000 mR TEDE or 5000 mR
thyroid CDE at or beyond the site boundary.

3. Field survey results indicate closed window dose rates exceeding 1000 mR/hr expected to continue for
more than one hour; or analyses of field survey samples indicate thyroid CDE of 5000 mR for one hour
of inhalation, at or beyond site boundary.

Basis:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed the
EPA Protective Action Guides (PAGs). Public protective actions will be necessary. Releases of this
magnitude are associated with the failure of plant systems needed for the protection of the public and likely
involve fuel damage.

The Emergency Director should not wait until 15 minutes has elapsed, but should declare the event as soon as
it is determined that the release duration has or will likely exceed 15 minutes.

The monitor list in EAL #1 includes monitors on all potential release pathways.

References:

VFS-M3C-101
WGS-M3C-101
RMS-J7-001
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Recognition Category C
Cold Shutdown/Refueling System Malfunction

INITIATING CONDITION MATRIX
NOUE ALERT SITE AREA EMERGENCY GENERAL EMERGENCY

CA1 Loss of RCS/RPV Inventory with
Irradiated Fuel in the RPV.
Op. Modes: Cold Shutdown, Refueling

CS1 Loss of RPV Inventory Affecting Core
Decay Heat Removal Capability.
Op. Modes: Cold Shutdown

CG1 Loss of RPV Inventory Affecting Fuel
Clad Integrity with Containment
Challenged with Irradiated Fuel in the
RPV with CONTAINMENT
CLOSURE/REACTOR BUILDING
ISOLATION NOT Established.
Op. Modes: Cold Shutdown, Refueling

CU2 UNPLANNED Loss of RCS Inventory
with Irradiated Fuel in the RPV
Op. Mode: Refueling

CU3 Loss of All Off-site and All On-site
Power to PIP Busses for Greater Than
30 Minutes.
Op. Modes: Cold Shutdown,
Refueling, Defueled

CU4 UNPLANNED Loss of Decay Heat
Removal Capability with Irradiated
Fuel in the RPV.
OP. Modes: Cold Shutdown, Refueling

CU6 UNPLANNED Loss of All On-site or
Off-site Communications Capabilities.
Op. Modes: Cold Shutdown,
Refueling, Defueled

CU7 UNPLANNED Loss of Required DC
Power for Greater than 15 Minutes.
Op. Modes: Cold Shutdown, Refueling

CU8 Inadvertent Criticality.
Op Modes:, Cold Shutdown, Refueling

CS2 Loss of RPV Inventory Affecting Core
Decay Heat Removal Capability with
Irradiated Fuel in the RPV
Op. Modes: Refueling

CA4 Inability to Maintain Plant in Cold
Shutdown with Irradiated Fuel in the
RPV.
Op. Modes: Cold Shutdown, Refueling
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SYSTEM MALFUNCTION

CU2
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of RCS Inventory with Irradiated Fuel in the RPV.

Operating Mode Applicability: Refueling

Emergency Action Levels: (1 or 2)

1. UNPLANNED RCS level drop below the top of the RPV flange for greater than 15 minutes
either visually or as indicated by RCS Hot Leg level at 9.7% and lowering as indicated on RCS-
LT- 160A or - 160B.

2. a. RCS level cannot be monitored.

AND

b. Loss of RCS inventory as indicated by visual observations inside containment or by an
unexplained rise in Containment sump level on WLS-LICR-034, -035, or -036.

Basis:

This IC is included as a NOUE because it may be a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant. Refueling evolutions that decrease
RCS water level below the RPV flange are carefully planned and procedurally controlled. An UNPLANNED
event that results in water level decreasing below the RPV flange warrants declaration of a NOUE due to the
reduced RCS inventory that is available to keep the core covered. The allowance of 15 minutes was chosen
because it is reasonable to assume that level can be restored within this time frame using one or more of the
redundant means of refill that should be available. If level cannot be restored in this time frame then it may
indicate a more serious condition exists. Continued loss of RCS Inventory will result in escalation to the
Alert level via either IC CAI (Loss of RCS/RPV Inventory with Irradiated Fuel in the RPV) or CA4 (Inability
to Maintain Plant in Cold Shutdown with Irradiated Fuel in the RPV).

References:

RCS-M3C-101
WLS-M3C-101
WLS-M3-001
RCS-M3-001
PXS-M3-001
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SYSTEM MALFUNCTION

CU3
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Loss of All Offsite and All Onsite Power to PIP Busses for Greater Than 30 Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling
Defueled

Emergency Action Level:

1. Loss of all AC power capability to Busses ECS-ES-1 and ECS-ES-2 busses for greater than 30
minutes.

Basis:

The offsite AC power system supplies power for the unit in cold shutdown, refueling, and defueled
conditions. Both the normal offsite and standby onsite AC power systems are non-Class 1E with no
Technical Specification requirements. All safety-related functions associated with the unit in cold shutdown
and refueling are provided by the safety-related onsite Class lE DC power systems.

Loss of all AC power compromises all non-safety related plant systems requiring electric power including
non-safety related containment heat removal, spent fuel pool cooling, and unit service water systems.

Escalation to an Alert, if appropriate, is by Abnormal Radiation Levels / Radiological Effluent, or Emergency
Director Judgment ICs. Thirty minutes was selected as a threshold to exclude transient or momentary power
losses, and is appropriate because of the passive cooling systems and the onsite safety-related Class lE DC
power systems.

References:

APP-ECS-E8-001
APP-RCS-M3-001
APP-PXS-M3-001
APP-RNS-M3-001
APP-ZOS-E8-001
Technical Specification 3.9.7
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SYSTEM MALFUNCTION

CU4
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of Decay Heat Removal Capability with Irradiated Fuel in the RPV.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Levels: (1 or 2)

1. An UNPLANNED event results in RCS temperature exceeding 200 F on RCS-TI-135A or -135B

2. Loss of all RCS temperature and RPV level indication for greater than 15 minutes.

Basis:

This IC is included as a NOUE because it may be a precursor of more serious conditions and, as a result, is
considered to be a potential degradation of the level of safety of the plant. Monitoring RCS temperature and
RPV level so that escalation to the alert level via CA4 or CA1 will occur if required.

As a backup to this IC and EALs, any reduction of RCS inventory to the predetermined setpoint will result in
an NOUE based on CU2 or an Alert based on CA I or CA4.

References:

APP-RCS-M3-001
APP-PXS-M3-001
APP-RNS-M3-001
APP-GW-GL-022
Tech Spec 3.4.7
Tech Spec 3.5
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SYSTEM MALFUNCTION

CU6
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Levels: (1 or 2)

1. Loss of all onsite communications capability affecting the ability to perform routine operations.

* EFS
* TVS
* [Site specific - TBD]

2. Loss of all [site-specific - TBD] offsite communications capability.

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of communications capability that either
defeats the plant operations staff ability to perform routine tasks necessary for plant operations or the ability
to communicate problems with offsite authorities. The loss of offsite communications ability is expected to be
significantly more comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform state and local
authorities of plant conditions.

EFS and TVS are comprised of the following:
* Wireless Telephone System
* Telephone-Page System
* Sound Powered System
* Security Communication System
* Closed Circuit Television System

References:

EFS-E8-001
TVS-J7-001
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SYSTEM MALFUNCTION

CU7
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of Required DC Power for Greater than 15 Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Level:

1. a. UNPLANNED Loss of Required UPS System Power based on [voltage indications TBD] for
ALL of the following AC instrumentation and control busses:
* Division A 24-Hour Bus IDSA-EA-1
* Division B 24-Hour Bus IDSB-EA-1
* Division B 72-Hour Bus IDSB-EA-3
* Division C 24-Hour Bus IDSC-EA-1
• Division C 72-Hour Bus IDSC-EA-3
* Division D 24-Hour Bus IDSD-EA-l

AND

b. Failure to restore power to at least one required bus in less than 15 minutes from the time of
loss.

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of the Class lE DC which provides
electrical power for safety related and vital control and monitoring instrumentation loads. It also provides
power for safe shutdown when all the onsite and offsite AC power sources are lost and cannot be recovered
for 72 hours.

UNPLANNED is included in this IC and EAL to preclude the declaration of an emergency as a result of
planned maintenance activities.

Bus voltage of [TBD] VAC is the minimum bus voltage necessary for the operation of safety-related
instrumentation and controls. This voltage value incorporates a margin of significantly longer than the
allowed 15 minutes of operation before the onset of inability to operate those loads.

References:

IDS-E8-001
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SYSTEM MALFUNCTION

CU8
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Inadvertent Criticality.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Levels:

1. An UNPLANNED sustained positive startup rate.

Basis:

This IC addresses criticality events that occur in Cold Shutdown or Refueling modes such as fuel mis-loading
events and inadvertent dilution events. This IC indicates a potential degradation of the level of safety of the
plant, warranting a NOUE classification.

Escalation would be by Emergency Director Judgment.

Reference:

PMS-J4-020
PMS-J1-003
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SYSTEM MALFUNCTION

CAI
Initiating Condition -- ALERT

Loss of RCS/RPV Inventory with Irradiated Fuel in the RPV.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Levels: (1 or 2)

1. a. Pressurizer level at 12% and lowering on RCS-LT-200,

OR

b. RCS Hot Leg level is at 9.7% and lowering as indicated on RCS-LT-160A OR -160B

2. a. RCS level cannot be monitored for greater than 30 minutes.

AND

b. Unexplained rise in Containment sump level on WLS-LICR-034, -035, OR -036.

Basis:

These EALs serve as precursors to a loss of ability to adequately cool the fuel. The magnitude of this loss of
water indicates that makeup systems have not been effective and may not be capable of preventing further
RPV level decrease and potential core uncovery. This condition will result in a minimum classification of
Alert. The inability to restore and maintain level after reaching this setpoint would therefore be indicative of
a failure of the RCS barrier.

The RCS PZR level and Hot Leg level decreasing setpoints were chosen to indicate that actions must be taken
to prevent reaching a level that would cause a loss of RNS cooling. The inability to restore and maintain
level after reaching this setpoint would therefore be indicative of a failure of the RCS barrier. The pressurizer
level setpoint is 12%, which is the pressurizer level low-2 setpoint. This provides CMT actuation for Core
Heat Removal. The hot leg level setpoint is 9.7%, which is the hot leg level low-2 setpoint. This activates
ADS 4 and IRWST injection for Core Heat Removal.

If all level indication were to be lost during a loss of RCS inventory event, the operators would need to
determine that RPV inventory loss was occurring by observing sump and tank level changes.

The 30-minute duration for the loss of level indication was chosen to allow CA1 to be an effective precursor
to CS1. This provides time to increase makeup and isolate leakage prior to core uncovery. Whether or not the
actions in progress will be effective should be apparent within 30 minutes.

If RPV level continues to decrease then escalation to Site Area will be via CS1 (Loss of RPV Inventory
Affecting Core Decay Heat Removal Capability).
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References:

RCS-M3 -101
WLS-M3C-101
WLS-M3-001
RCS-M3-001
PXS-M3-001
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SYSTEM MALFUNCTION

CA4
Initiating Condition -- ALERT

Inability to Maintain Plant in Cold Shutdown with Irradiated Fuel in the RPV.

Operating Mode Applicability: Cold Shutdown
Refueling

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

1. An UNPLANNED event results in RCS Temperature greater than 200'F as indicated on RCS-TI-
135A OR -135B

AND

CONTAINMENT CLOSURE NOT established

AND

RCS Open

Note: If an RCS heat removal system is in operation within this time frame and RCS temperature is being
reduced then Threshold Values 2 and 3 are not applicable.

2. An UNPLANNED event results in RCS Temperature greater than 200 'F for greater than 20 Minutes
(Note) as indicated on RCS-TI-135A OR RCS-TI-135B.

AND

CONTAINMENT CLOSURE Established

AND EITHER of the following conditions:

a. RCS Open

OR

b. RCS Water Level lower than 3 feet below the reactor vessel flange as indicated on RCS
RCS-LI-200.

3. WITH RCS Intact an UNPLANNED event

a. Results in RCS Temperature greater than 200'F for greater than 60 Minutes (Note) as indicated
on RCS-TI-135A OR RCS-TI-135B

OR

b. RCS Pressure Increase greater than 10 psig as indicated on RCS-PIC-140A, RCS-PIC-140B,
RCS-PIC-140C, OR RCS-PIC-140D

Basis:
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EAL 1 addresses complete loss of functions required for core cooling during refueling and cold shutdown
modes when neither CONTAINMENT CLOSURE nor RCS integrity are established.

EAL 2 addresses the complete loss of functions required for core cooling for > 20 minutes during refueling
and cold shutdown modes when CONTAINMENT CLOSURE is established but RCS integrity is not
established or RCS inventory is reduced. The allowed 20 minute time frame was included to allow operator
action to restore the heat removal function, if possible. The Note indicates that EAL 2 is not applicable if
actions are successful in restoring an RCS heat removal system to operation and RCS temperature is being
reduced within the 20 minute time frame.

EAL 3 addresses complete loss of functions required for core cooling for greater than 60 minutes during
refueling and cold shutdown modes when RCS integrity is established. The 60 minute time frame should
allow sufficient time to restore cooling without there being a substantial degradation in plant safety. The 10
psig pressure increase covers situations where, due to high decay heat loads, the time provided to restore
temperature control, should be less than 60 minutes. The Note indicates that EAL 3 is not applicable if
actions are successful in restoring an RCS heat removal system to operation and RCS temperature is being
reduced within the 60 minute time frame assuming that the RCS pressure increase has remained less than the
site specific pressure value.

Escalation to Site Area would be via CS 1 or CS2 should boiling result in significant RPV level loss leading to
core uncovery.

This IC and the associated EALs are based on concerns raised by Generic Letter 88-17, "Loss of Decay
Heat". The concern was based on an event involving loss of decay heat removal while there is still substantial
core decay heat. This may pose a significant likelihood of a release. Evaluation of plant data has shown that a
large number of events have occurred. Many of these events involve the loss of RNS for one or more hours.
Failure to recognize the seriousness of the situation and lack of clear guidance can lead to significant delay in
obtaining resources.

A loss of Technical Specification components alone is not intended to constitute an Alert. The same is true
of a momentary UNPLANNED excursion above 200 degrees F when the heat removal function is available.

The Emergency Director must remain alert to events or conditions that lead to the conclusion that exceeding
the EAL threshold is IMMINENT. If, in the judgment of the Emergency Director, an IMMINENT situation is
at hand, the classification should be made as if the threshold has been exceeded.

References:

RCS-M3C-101
RCS-M3-001
PXS-M3-001
RNS-M3-001
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SYSTEM MALFUNCTION

CS1
Initiating Condition -- SITE AREA EMERGENCY

Loss of RPV Inventory Affecting Core Decay Heat Removal Capability

Operating Mode Applicability:

Emergency Action Levels:

Cold Shutdown

(1 or 2)

1. WITH CONTAINMENT CLOSURE NOT established:

a. RPV level less than Lo-2 (3 inches above the inside surface of the bottom of the Hot Leg)
on RCS LT- 160A or -160B

OR

b. RPV level cannot be monitored for greater than 60 minutes with a loss of RPV inventory
as indicated by unexplained containment sump level rise on WLS-LICR-034, -035, OR -
036.

2. [With CONTAINMENT CLOSURE established -TBD]

Basis:

Under the conditions specified by this IC, continued decrease in RPV level is indicative of a loss of inventory
control. Inventory loss may be due to an RPV breach, pressure boundary leakage, or continued boiling in the
RPV.

For 1 .a, the lowest observable level is used.

The 60-minute duration allows sufficient time for actions to be performed to recover needed cooling
equipment and is considered to be conservative. An effluent release is not expected with closure established.

Declaration of a Site Area Emergency is warranted under the conditions specified by the IC. Escalation to a
General Emergency is via CG1 (Loss of RPV Inventory Affecting Fuel Clad Integrity with Containment
Challenged with Irradiated Fuel in the RPV) or radiological effluent IC RGl (Offsite Dose Resulting from an
Actual or IMMINENT Release of Gaseous Radioactivity Exceeds 1000 mR TEDE or 5000 mR Thyroid CDE
for the Actual or Projected Duration of the Release Using Actual Meteorology).
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References:

APP-RCS-M3C- 101
Tech Specs 3.4.12, 3.4.13, 3.5.3,
3.5.5 and 3.5.7
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SYSTEM MALFUNCTION

CS2
Initiating Condition -- SITE AREA EMERGENCY

Loss of RPV Inventory Affecting Core Decay Heat Removal Capability with Irradiated Fuel
in the RPV

Operating Mode Applicability: Refueling

Emergency Action Levels:

1. WITH CONTAINMENT CLOSURE NOT established:

a. RPV level less than Lo-2 (3 inches above the inside surface of the bottom of the Hot
Leg) RCS LT-160A or LT-160B

OR

b. RPV level cannot be monitored with indication of core uncovery as evidenced by one
or more of the following:
* PXS-RICA-160, -161, -162, or -163 reading greater than the [TBD] (Hi-I setpoint)
* Unexplained containment sump level rise on WLS-LICR-034, -035, -036.

2. [With CONTAINMENT CLOSURE established -TBD]

Basis:

Under the conditions specified by this IC, continued decrease in RPV level is indicative of a loss of inventory
control. Inventory loss may be due to an RPV breach or continued boiling in the RPV.

For 1.a, the lowest observable level is used.

As water level in the RPV lowers, the dose rate above the core will increase. The dose rate due to this core
shine should result in [site-specific - TBD] monitor indication and possible alarm.

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically when the core is
uncovered and that this should be used as a tool for making such determinations.

An effluent release is not expected with closure established.
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Declaration of a Site Area Emergency is warranted under the conditions specified by the IC. Escalation to a
General Emergency is via CG1 (Loss of RPV Inventory Affecting Fuel Clad Integrity with Containment
Challenged with Irradiated Fuel in the RPV) or radiological effluent IC RG1 (Offsite Dose Resulting from an
Actual or IMMINENT Release of Gaseous Radioactivity Exceeds 1000 mR TEDE or 5000 mR Thyroid CDE
for the Actual or Projected Duration of the Release Using Actual Meteorology).

References:

APP-RCS-M3C-101
APP-PXS-M3C-101
APP-PXS-M3-001
Tech Specs 3.4.13 and 3.5.7
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SYSTEM MALFUNCTION

CG1

Initiating Condition -- GENERAL EMERGENCY

Loss of RPV Inventory Affecting Fuel Clad Integrity with Containment Challenged with
Irradiated Fuel in the RPV with CONTAINMENT CLOSURE NOT Established.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Level:

1. Unexplained containment sump level rise on WLS-LICR-034, -035, OR -036

2. RPV Level:

a. RCS LT-160A or LT-160B Offscale low for greater than 30 minutes

OR

b. CANNOT be monitored with indication of core uncovery for greater than 30 minutes as
indicated by one or more of the following:
* PXS-JE-RE160, -161, -162, -163 radiation monitor reading greater than [TBD] (Hi2

setpoint).
* Core Exit Thermocouple temperature equal to or greater than 700°F on [TBD].
0 Erratic Source Range Monitor Indication

3. CONTAINMENT challenged as indicated by one or more of the following:
* Explosive mixture inside containment
* Pressure above [TBD] psig value
* CONTAINMENT CLOSURE not established

Basis:

These conditions represent the inability to restore and maintain RPV level to above the top of active fuel.
Fuel damage is probable if RPV level cannot be restored, as available decay heat will cause boiling, further
reducing the RPV level.

These conditions are based on 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. Analysis in the above references indicates that core
damage may occur within an hour following continued core uncovery therefore, conservatively, 30 minutes
was chosen.

For both cold shutdown and refueling modes sump and tank level rise must be evaluated against other
potential sources of leakage such as cooling water sources inside the containment to ensure they are
indicative of RCS leakage.

As water level in the RPV lowers, the dose rate above the core will increase. The dose rate due to this core
shine should result in up-scaled radiation monitor indication and possible alarm. Additionally, post-TMI
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studies indicated that the installed nuclear instrumentation will operate erratically when the core is uncovered
and that this should be used as a tool for making such determinations.

The GE is declared on the occurrence of the loss or IMMINENT loss of function of all three barriers. Based
on the above discussion, RCS barrier failure resulting in core uncovery for 30 minutes or more may cause
fuel clad failure. With the CONTAINMENT breached or challenged then the potential for unmonitored
fission product release to the environment is high. This represents a direct path for radioactive inventory to be
released to the environment. This is consistent with the definition of a GE.

If CONTAINMENT CLOSURE is re-established prior to exceeding the temperature or level thresholds of the

RCS Barrier and Fuel Clad Barrier EALs, escalation to GE would not occur.

References:

APP-PXS-M3C-101
APP-PXS-M3-001
Tech Specs 3.4.12, 3.4.13, 3.5.3,
3.5.5, 3.5.7 and 3.5.8
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Table 5-F-1

Recognition Category F

Fission Product Barrier Degradation

INITIATING CONDITION MATRIX

See Table 5-F-2 for EALs

NOUE ALERT
FU1 ANY Loss or ANY Potential Loss of FA1 ANY Loss or ANY Potential Loss of FS1

Containment EITHER Fuel Clad OR RCS

SITE AREA EMERGENCY GENERAL EMERGENCY
Loss or Potential Loss of ANY Two FG1 Loss of ANY Two Barriers AND
Barriers Loss or Potential Loss of Third

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

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

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

Standby, Startup, Safe Shutdown

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 (See Sections 3.4 and 3.8). NOUE ICs associated with RCS
and Fuel Clad Barriers are addressed under System Malfunction ICs.

* At the Site Area Emergency level, there must be some ability to dynamically assess how far present conditions are from the threshold for a General Emergency. For
example, if Fuel Clad and RCS Barrier "Loss" EALs existed, that, in addition to offsite dose assessments, would require continual assessments of radioactive
inventory and containment integrity. Alternatively, if both Fuel Clad and RCS Barrier "Potential Loss" EALs existed, the Emergency Director would have more
assurance that there was no immediate need to escalate to a General Emergency.

* The ability to escalate to higher emergency classes as an event deteriorates must be maintained. For example, RCS leakage steadily increasing would represent an
increasing risk to public health and safety.
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TABLE 5-F-2

PWR Emergency Action Level
Fission Product Barrier Reference Table

Thresholds For LOSS or POTENTIAL LOSS of Barriers*
*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also, multiple events could occur which result in the conclusion that exceeding the loss
or Potential loss thresholds is IMMINENT. In this IMMINENT loss situation use judgment and classify as if the thresholds are exceeded.

UNUSUAL EVENT ALERT SITE AREA EMERGENCY GENERAL EMERGENCY
ANY loss or ANY Potential Loss of Containment ANY loss or ANY Potential Loss of EITHER Fuel Loss or Potential Loss of ANY two Barriers Loss of ANY two Barriers AND

Clad or RCS Loss or Potential Loss of Third Barrier

Fuel Clad Barrier Example EALS RCS Barrier Example EALS Containment Barrier Example EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS

1. Critical Safety Function Status 1. Critical Safety Function Status 1. Critical Safety Function Status

Core-Cooling Red Core Cooling-Orange OR
Heat Sink-Red

Not Applicable

OR
2. Primary Coolant Activity Level 2. RCS Leak Rate

RCS Integrity-Red OR Heat
Sink-Red

OR

RCS leak rate greater than 135
gpm on [TBD]

Not Applicable Containment-Red

OR

Dose Equivalent 300 gCi/gm I-
131 OR 280 liCi/gm XE-133]
as indicated on [TBD]

Not Applicable RCS leak rate greater than
available makeup capacity as
indicated by RCS subcooling
less than 30 degrees on [TBD]

3. Not Applicable

2. Containment Pressure

A containment pressure rise
followed by a rapid
unexplained drop in
containment pressure.
OR
Containment pressure or
sump level response not
consistent with LOCA or
MSL break conditions

59 psig and rising on PCS-PI-
012, 013 or 014
OR
4% H2 on VLS-AE001, 002 or
003
OR
Containment Pressure Hi/Hi
Alarm on PCS-P005, 006 or
007 AND PCS does NOT
actuate.

OR
3. Core Exit Thermocouple Readings

OR OR
3. Core Exit Themocouple Reading

Greater than 1200'F degrees F

OR
4. Reactor Vessel Water Level

Greater than 700 degrees F Not applicable

4. SG Tube Rupture

SGTR that results in a
CMT/PRHR Actuation

Not applicable Not applicable Core exit thermocouples in
excess of 1200 degrees
AND
Restoration procedures not
effective within 15 minutes
AND
Stage 4 ADS actuated.

OR

Not Applicable RCS Hot Leg Level LESS
than 9.7% on RCS-LT-160A
or 160B.
OR
Inventory CSF - Yellow

Not Applicable

OR
4. SG Secondary Side Release with P-to-S Leakage

RUPTURED S/G is also Not applicable
FAULTED outside of
containment
OR
Primary-to-Secondary leakrate
greater than 10 gpm as
indicated by [TBD] with
nonisolable steam release from
affected S/G to the
environment

OROR OR
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TABLE 5-F-2
PWR Emergency Action Level

Fission Product Barrier Reference Table
Thresholds For LOSS or POTENTIAL LOSS of Barriers*

*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also, multiple events could occur which result in the conclusion that exceeding the loss
or Potential loss thresholds is IMMINENT. In this IMMINENT loss situation use judgment and classify as if the thresholds are exceeded.

UNUSUAL EVENT ALERT SITE AREA EMERGENCY GENERAL EMERGENCY

ANY loss or ANY Potential Loss of Containment ANY loss or ANY Potential Loss of EITHER Fuel Loss or Potential Loss of ANY two Barriers Loss of ANY two Barriers AND
Clad or RCS Loss or Potential Loss of Third Barrier

Fuel Clad Barrier Example EALS RCS Barrier Example EALS Containment Barrier Example EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS

5. Containment Radiation Monitorina 5. Containment Radiation Monitorine 5. CNMT Isolation Valves Status After CNMT Isolation
N

Containment radiation monitor
reading greater than [TBD]
rad/hr on PXS-JE-RE-160, -
161, -162, OR -163

6. Not Applicable

Not Applicable

OR

Containment radiation monitor
reading greater than 2 rad/hr
on PXS-JE-RE-160, -161, -
162, OR -163

6. Not Applicable

Not Applicable

OR

Valve(s) not closed AND
direct downstream pathway to
the environment exists after
CTMT isolation signal

Not Applicable

OR
6. Significant Radioactive Inventory in Containment

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Containment radiation monitor
reading GREATER THAN
[TBD] rad/hr on PXS-JE-RE-
160,-161,-162, OR -163

OR
7 Other (Site-Specific) Indications

OR
7. Other (Site-Specific) Indications

OR
7. Other (site-specific) Indications

Not Applicable Not Applicable
OR

Not Applicable Not Applicable
OR

Not Applicable Not Applicable
OR

8. Emergency Director Judgment 8. Emergency Director Judgment 8. Emergency Director Judgment

Any condition in the judgment of the Emergency Director that
indicates Loss or Potential Loss of the Fuel Clad Barrier

Any condition in the judgment of the Emergency Director that
indicate Loss or Potential Loss of the RCS Barrier

Any condition in the judgment of the Emergency Director
that indicates Loss or Potential Loss of the Containment barrier
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Basis Information For Table 5-F-2
PWR Emergency Action Level

Fission Product Barrier Reference Table

FUEL CLAD BARRIER EALs: (1 or 2 or 3 or 4 or 5 or 6 or 7 or 8)

1 Critical Safety Function Status

These EALs serve as precursors to a loss of fuel clad. Core cooling orange path indicates subcooling
has been lost and that some clad damage may occur. Core cooling red path indicated significant
superheating and core uncovery and is considered to indicate a loss of the fuel clad. Heat Sink RED
indicates the steam generator heat sink function is under extreme challenge and provides the potential
for loss of the fuel clad.

2. Primary Coolant Activity Level

This is a site specific value corresponding to 300 ýtCi/gm 1-131 equivalent or 280 ýtCi/gm Xe-133. This
amount of radioactivity indicates significant clad damage and the fuel barrier is considered lost.

There is no equivalent Potential Loss for this item.

3. Core Exit Thermocouple Readings

The core exit thermocouples (CETs) provide an adequate measure of core temperatures to estimate
temperatures at which potential cladding damage and core over temperature may be occurring. CETs
with readings greater than 700 'F indicate the onset of inadequate core cooling. Continued operation in
this state can lead to a core damage sequence if Emergency Operating Procedures are not effective in
restoring core cooling.

CETs with readings above 1200 'F indicate significant clad heating and the loss of the fuel clad barrier.
Core exit thermocouples are included in addition to the Critical Safety Functions to include conditions
when the status trees may not be in use. A Core Cooling ORANGE path indicates subcooling has been
lost and that some clad damage may occur. A Core Cooling RED path indicated significant
superheating and core uncovery and is considered to indicate a loss of the Fuel Clad barrier.

4. Reactor Vessel Water Level

The potential loss corresponds to a level 3 inches above the bottom of the Hot Leg. This is defined by
the CSFSTs as an Inventory YELLOW path.

There is no Loss EAL corresponding to this item because it is better covered by the other Fuel Clad
Barrier Loss EALs. The value for the Potential Loss EAL corresponds to the 3 inches above the bottom
of the Hot Leg. This Potential Loss EAL is defined by the Inventory YELLOW path.

5. Containment Radiation Monitoring

The reading of 100 rad/hr on PXS-JE-RE160, RE161, RE162 or RE163 is a value which indicates the
release of reactor coolant, with elevated activity indicative of fuel damage, into the containment. Use of
a confirmed radiation monitoring reading can lead to an earlier Alert classification. A reactivity
excursion or mechanical damage may cause fuel damage that is first detected by radiation monitors.
Reactor coolant concentrations of this magnitude are several times larger than the maximum
concentrations (including iodine spiking) allowed within technical specifications and are therefore
indicative of fuel damage.

There is no Potential Loss EAL associated with this item.

6. Not Applicable

7. Other (Site-Specific) Indications - Not Applicable

8. Emergency Director Judgment
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The Emergency Director can declare an Alert based on the judgment that conditions exist which indicate
the Loss or Potential Loss of the Fuel Cladding barrier. This can take any other factors into
consideration including the inability to monitor the barrier.

RCS BARRIER EALs: (1 or 2 or 3 or 4 or 5 or 6 or 7 or 8)

1. Critical Safety Function Status

There is no Loss EAL associated with this item.

These EALs serve as precursors to a loss of fuel clad. Heat Sink RED indicates the steam generator
heat sink function is under extreme challenge and provides the potential for loss of the fuel clad. An
Integrity RED path indicates an extreme challenge to the safety function and a potential loss of the RCS
barrier.

2. RCS Leak Rate

The Loss EAL 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.

The potential loss is based on the inability to maintain normal liquid inventory within the reactor coolant
system by the Chemical and Volume Control System (CVS). Where leakage is greater than available
inventory control a loss of subcooling can occur.

3. Not Applicable

4. Steam Generator Tube Rupture (SGTR)

A SGTR is based on the inability to maintain normal liquid inventory within the RCS by normal
operation of the CVS system. The loss of the RCS barrier is based on leakage large enough to cause
CMT/PRHR actuation.

There is no Potential Loss EAL for this condition.

5. Containment Radiation Monitoring

The reading of 100 rad/hr on PXS-JE-RE160, RE161, RE162 or RE163 is a value which indicates the
release of reactor coolant to the containment. Reactor coolant concentrations of this magnitude are
several times larger than the maximum concentrations (including iodine spiking) allowed within
Technical Specifications and are therefore indicative of fuel damage.

There is no Potential Loss EAL associated with this item.

6. Not Applicable

7. Other (Site-Specific) Indications - Not Applicable

8. Emergency Director Judgment

The Emergency Director can declare an Alert based on the judgment that conditions exist which indicate
the Loss or Potential Loss of the RCS Barrier. This can take any other factors into consideration
including the inability to monitor the barrier.

CONTAINMENT BARRIER EALs: (1 or 2 or 3 or 4 or 5 or 6 or 7 or 8)

1. Critical Safety Function Status

There is no Loss EAL associated with this item.

A Containment RED path indicates an extreme challenge to the safety function derived from appropriate
instrument readings and/or sampling results, and thus represents a potential loss of containment.

2. Containment Pressure

Revision 0- 2007 55



A rapid unexplained loss of pressure following an initial pressure rise indicates a loss of containment
integrity. Containment pressure should increase as a result of mass and energy release into the
containment. In addition, containment pressure or sump level response not consistent with design basis
accident conditions can also be an indicator of a Loss of containment integrity.

Existence of an explosive mixture of hydrogen means there is potential for damage to containment. This
could cause a Potential Loss of the containment barrier. Containment pressure at 6.2 psig or greater
indicates the pressure has reached the PCS actuation setpoint. Should the PCS system not actuate at
this point, this condition would represent a Potential Loss of Containment. This represents a challenge
to containment that requires operation of the containment isolation and pressure suppression systems.

3. Core Exit Thermocouples (CETs)

The Core Cooling RED path represents an imminent core melt sequence, which if not corrected, could
lead to RPV failure and an increased potential for containment failure. It is appropriate to allow 15
minutes for functional restoration procedures to address the core melt sequence. Whether or not the
procedures will be effective should be apparent in 15 minutes. In addition, if the CETs continue to be at
or greater than 1200'F for 15 minutes after the ADS Valves have actuated, the conditions in this
Potential Loss EAL represent IMMINENT core melt sequences which, if not corrected, could lead to
vessel failure and increased potential for containment failure. If the Emergency Operating Procedures
have been ineffective in restoring reactor vessel level above the RCS and Fuel Clad barriers, there is not
a success path and a core melt sequence is in progress.

4. SG Secondary Side Release With Primary To Secondary Leakage

Steam generator tube leakage can represent the bypass of containment and the loss of the RCS barrier.
This recognizes the non-isolable release path directly to the environment. The first Loss EAL addresses
the condition in which a RUPTURED steam generator is also FAULTED.

The second loss EAL addresses SG tube leaks that exceed 10 gpm in conjunction with a non-isolable
release path to the environment.

5. Containment Isolation Valve Status After Containment Isolation

The failure of the isolation of a containment penetration allows a direct path to the environment and
represents failure of the Containment barrier. The Containment barrier must be considered breached if
isolation fails.

6. Significant Radioactive Inventory In Containment

There is no Loss EAL associated with this item.

The 100 rad/hr reading is a value which indicates significant fuel damage well in excess of the EALs
associated with both loss of Fuel Clad and loss of RCS barriers. A major release of radioactivity
requiring off-site protective actions from core damage is not possible unless a major failure of fuel
cladding allows radioactive material to be released from the core into the reactor coolant.

Regardless of whether containment is challenged, this amount of activity in containment, if released,
could have such severe consequences that it is prudent to treat this as a potential loss of containment,
such that a General Emergency declaration is warranted. NUREG-1228, "Source Estimations During
Incident Response to Severe Nuclear Power Plant Accidents," indicates that such conditions do not exist
when the amount of clad damage is less than 20%.

7. Other (Site-Specific) Indications - Not Applicable

8. Emergency Director Judgment

The Emergency Director can declare an Alert based on the judgment that conditions exist which indicate
the Loss or Potential Loss of the Containment Barrier. This can take any other factors into consideration
including the inability to monitor the barrier. The Containment Barrier should not be declared lost or
potentially lost based on exceeding Technical Specification action statement criteria, unless there is an
event in progress requiring mitigation by the Containment barrier. When no event is in progress (Loss or
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Potential Loss of either Fuel Clad and/or RCS) the Containment Barrier status is addressed by Technical
Specifications.
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TABLE 5-H-1

Recognition Category H

HAZARDS or OTHER Conditions Affecting Plant Safety

INITIATING CONDITION MATRIX

NOUE ALERT SITE AREA EMERGENCY GENERAL EMERGENCY

HUl Natural or Destructive Phenomena
Affecting the PROTECTED AREA.
Op. Modes: All

HU2 FIRE Within PROTECTED AREA
Boundary Not Extinguished In Less Than
15 Minutes of Detection OR Explosion
within the Protected Area Boundary
Op. Modes: All

HU3 Release of Toxic, Corrosive, Asphyxiant,
or Flammable Gases Deemed Detrimental
to NORMAL PLANT OPERATIONS.
Op. Modes: All

HU4 Confirmed Security Event Which
Indicates a Potential Degradation in the
Level of Safety of the Plant.
Op. Modes: All

HU5 Other Conditions Existing Which in the
Judgment of the Emergency Director
Warrant Declaration of a NOUE.
Op. Modes: All

HAI Natural or Destructive Phenomena
Affecting the Plant VITAL AREA.
Op. Modes: All

HA2 FIRE or EXPLOSION Affecting the
Operability of Plant Safety Systems
Required to Establish or Maintain Safe
Shutdown.
Op. Modes: All

HA3 Required Access To a VITAL AREA Is
Prohibited Due To Release of Toxic,
Corrosive, Asphyxiant or Flammable
Gases Op. Modes: All

HA6 Other Conditions Existing Which in the
Judgment of the Emergency Director
Warrant Declaration of an Alert.
Op. Modes: All

HA5 Control Room Evacuation Has Been
Initiated.
Op. Modes: All

HA7 Notification of an Airborne Attack Threat
Op. Modes: All

HA8 Notification of HOSTILE ACTION
within the OCA
Op. Modes: All

HS3 Other Conditions Existing Which in the
Judgment of the Emergency Director
Warrant Declaration of Site Area
Emergency.
Op. Modes: All

HS2 Control Room Evacuation Has Been
Initiated and Plant Control Cannot Be
Established.
Op. Modes: All

HS4 Site Attack (Notification of HOSTILE
ACTION within the Protected Area)
Op. Modes: All

HGI HOSTILE ACTION Resulting in Loss Of
Physical Control of the Facility.
Op. Modes: All

HG2 Other Conditions Existing Which in the
Judgment of the Emergency Director
Warrant Declaration of General
Emergency.
Op. Modes: All
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HUI
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Natural or Destructive Phenomena Affecting the PROTECTED AREA.

Operating Mode Applicability: All

Emergency Action Level: (1 or 2 or 3 or 4 or 5 or 6 or 7)

1. Seismic event identified by any TWO of the following:
* Earthquake felt in plant.
• Seismic event confirmed by [site-specific indication or method TBD].
* National Earthquake Center.

2. Report by plant personnel of tornado or high wind gust greater than [TBD] mph on JE-MES-[TBD]
striking within PROTECTED AREA boundary.

3. Vehicle crash into plant systems required for safe shutdown of the plant, or structures containing those
systems
* Containment Building
* Shield Building
* Aux Building

4. Report of turbine failure resulting in casing penetration or damage to turbine or generator seals.

5. Sustained hurricane force winds greater than 74 mph forecast to be at the plant site in the next four
hours in accordance with [procedure TBD], Severe Weather Checklist.

Basis:

These EALs are categorized on the basis of the occurrence of an event of sufficient magnitude to be of
concern to plant operators.

EAL #1:[will be developed on site-specific basis.] Damage may be caused to some portions of the site, but
should not affect ability of safety functions to operate. The National Earthquake Center can confirm or deny
that an earthquake has occurred in the area of the plant.

EAL #2 is based on the assumption that a tornado striking (touching down) or high winds within the
PROTECTED AREA may have potentially damaged plant structures containing functions or systems
required for safe shutdown of the plant. If such damage is confirmed visually or by other in-plant indications,
the event may be escalated to Alert.

EAL #3 addresses crashes of vehicle types large enough to cause significant damage to plant structures
containing functions and systems required for Safe Shutdown of the plant. If the crash is confirmed to affect
a plant VITAL AREA, the event may be escalated to Alert.

EAL #4 addresses main turbine rotating component failures of sufficient magnitude to cause observable
damage to the turbine casing or to the seals of the turbine generator. This EAL is consistent with the
definition of a NOUE while maintaining the anticipatory nature desired and recognizing the risk to non-safety

Revision 0- 2007 59



related equipment. Escalation of the emergency classification is based on potential damage done by
projectiles generated by the failure. These events would be classified by the radiological ICs or Fission
Product Barrier ICs.

Threshold Value #5 addresses the site-specific phenomena of the hurricane based on the severe weather
mitigation procedure. This Threshold Value can also be precursors of more serious events.

References:

APP-SJS-J7-001
APP-RCS-M3-001
APP-CNS-M3-001
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU2
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

FIRE Within the PROTECTED AREA Boundary Not Extinguished Within 15 Minutes of
Detection OR EXPLOSION within the PROTECTED AREA Boundary.

Operating Mode Applicability: All

Emergency Action Level:

1. FIRE in any of the following areas not extinguished in less than 15 minutes of Control Room
notification or receipt of a Control Room FIRE alarm:

" Containment
" Shield Building
" Aux Building
" Annex Building
" Turbine Building
" Radwaste Building

2. Report by plant personnel of an unanticipated EXPLOSION affecting systems required for safe
shutdown of the plant, or structures containing those systems.

Basis:

The purpose of EAL #1 is to address the magnitude and extent of FIREs that may be potentially significant
precursors to damage to safety systems. As used here, Detection is visual observation and report by plant
personnel or sensor alarm indication. The 15 minute time period begins with a credible notification that a
FIRE is occurring, or indication of a VALID fire detection system alarm. Validation of a fire detection
system alarm includes actions that can be taken with the Control Room or other nearby site-specific location
to ensure that the alarm is not spurious. A validated alarm is assumed to be an indication of a FIRE unless it
is disproved within the 15 minute period by personnel dispatched to the scene.

The intent of this 15 minute duration is to size the FIRE and to discriminate against small FIREs that are
readily extinguished. Fires inside the protected area, located near equipment, that last greater than 15
minutes can result in a challenge to the site fire brigade. This represents a degradation in plant operational
status.

For EAL #2 only those EXPLOSIONS of sufficient force to damage permanent structures or equipment
within the PROTECTED AREA should be considered. The Emergency director also needs to consider any
security aspects of the EXPLOSION, if applicable.

Escalation to a higher emergency class is by IC HA4, "FIRE Affecting the Operability of Plant Safety
Systems Required for the Current Operating Mode".

References:
FPS-M3-001
CNS-M3-001
Technical Specification 5.4
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU3
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Release of Toxic, Corrosive, Asphyxiant, or Flammable Gases Deemed Detrimental to
NORMAL PLANT OPERATIONS.

Operating Mode Applicability: All

Emergency Action Levels: (1 or 2)

1. Report or detection of toxic, corrosive, asphyxiant or flammable gases that has or could enter the site
area boundary in amounts that can adversely affect NORMAL PLANT OPERATIONS.

2. Report by Local, County or State Officials for evacuation or sheltering of site personnel based on an
offsite event.

Basis:

This IC is based on the existence of uncontrolled releases of toxic or flammable gas that may enter the site
boundary and affect normal plant operations. It is intended that releases of toxic, corrosive, asphyxiant or
flammable gases are of sufficient quantity, and the release point of such gases is such that NORMAL PLANT
OPERATIONS would be affected. The fact that SCBA may be worn does not eliminate the need to declare
the event.

Escalation of this EAL is via HA3, which involves a quantified release of toxic or flammable gas affecting
VITAL AREAs.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU4
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Confirmed Security Event Which Indicates a Potential Degradation in the Level of Safety of
the Plant.

Operating Mode Applicability: All

Emergency Action Levels:

1. A security event that does NOT constitute a HOSTILE ACTION as reported by security shift
supervision.

2. A credible site specific security threat notification.

3. A validated notification from NRC providing information of an aircraft threat.

Basis:

This EAL 1 is based on the Safeguards ContingencyPlan. Security events which do not represent a potential
degradation in the level of safety of the plant, are reported under 10 CFR 73.71 or in some cases under 10
CFR 50,72. Security events assessed as HOSTILE ACTIONS are classifiable under HA8, HS4 and HG1.

EAL 2 is to ensure that appropriate notifications for the security threat are made in a timely manner. This
includes information of a credible threat.

EAL 3 is to ensure that notifications for the security threat are made in a timely manner and that Offsite
Response Organizations and plant personnel are at a state of heightened awareness regarding the credible
threat.

A higher initial classification could be made based upon the nature and timing of the threat and potential
consequences.

Revision 0- 2007 63



HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU5
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of a NOUE.

Operating Mode Applicability: All

Emergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director indicate that events are in
process 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 EAL 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
NOUE emergency class.

From a broad perspective, one area that may warrant Emergency Director judgment is related to likely or
actual breakdown of site-specific event mitigating actions.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HAI
Initiating Condition -- ALERT

Natural or Destructive Phenomena Affecting the Plant VITAL AREA.

Operating Mode Applicability: All

Emergency Action Levels: (1 or 2 or 3 or 4 or 5)

1. Seismic event greater than Operating Basis Earthquake (OBE) [0.10g] as indicated by the time history
analyzer initiation of the Control Room alarm.
AND
Confirmed by EITHER:
* Earthquake felt in plant
* National Earthquake Center

2. Tornado or high wind gust greater than 145 mph within PROTECTED AREA boundary and resulting
in VISIBLE DAMAGE to any safety structure, system, or component in the following plant structures
or Control Room indication of degraded performance of those systems.

* Containment Building
* Shield Building
* Aux Building

3. Vehicle crash within PROTECTED AREA boundary and resulting in VISIBLE DAMAGE to any
safety structure, system, or component in the following plant structures or Control Room indication of
degraded performance of those safety systems:

*, Containment
* Shield Building
* Aux Building

4. Not applicable

5. Uncontrolled flooding in areas of the plant that creates an industrial safety hazards (e.g., electric shock)
that precludes access necessary to operate or monitor safety equipment.

6. Sustained hurricane winds greater than 74 mph onsite resulting in VISIBLE DAMAGE to plant
structures within the PROTECTED AREA boundary containing equipment necessary for safe
shutdown, or has caused damage as evidenced by control room indication of degraded performance of
those systems.

Basis:

These EALs escalate from HUI in that the occurrence of the event has resulted in VISIBLE DAMAGE to
plant structures or areas containing equipment necessary for a safe shutdown, or has caused damage to the
safety systems in those structures evidenced by control indications of degraded system response or
performance. The occurrence of VISIBLE DAMAGE and/or degraded system response is intended to
discriminate against lesser events. The initial "report" should not be interpreted as mandating a lengthy
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damage assessment prior to classification. Escalation to higher classifications occur on the basis of System
Malfunctions.

Seismic events of this magnitude can result in a plant VITAL AREA being subjected to forces beyond design
limits, and thus damage may be assumed to have occurred to plant safety systems.

Wind loads of this magnitude can cause damage to safety functions.

This EAL is, therefore, consistent with the definition of an ALERT in that if projectiles have damaged or
penetrated areas containing safety structure, system, or component the potential exists for substantial
degradation of the level of safety of the plant.

Threshold Value #6 covers site-specific phenomena of a hurricane. The Threshold Value is based on damage
attributable to the wind.

References:

APP-SJS-J7-001
APP-RCS-M3-001
APP-CNS-M3-001
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA2
Initiating Condition -- ALERT

FIRE or EXPLOSION Affecting the Operability of Plant Safety Systems Required to
Establish or Maintain Safe Shutdown

Operating Mode Applicability: All

Emergency Action Level:

1. FIRE or EXPLOSION in any of the following areas:

* Containment
" Shield Building
* Aux Building

AND

Affected system parameter indications show degraded performance or plant personnel report VISIBLE
DAMAGE to permanent structures or equipment within the specified area required to establish or
maintain safe shutdown.

Basis:

This EAL addresses a FIRE / EXPLOSION and not the degradation in performance of affected systems.
System degradation is addressed in the System Malfunction EALs.

Removal of equipment for maintenance is a planned activity controlled in accordance with procedures and, as
such, does not constitute a substantial degradation in the level of safety of the plant. A FIRE / EXPLOSION
is an UNPLANNED activity and, as such, does constitute a substantial degradation in the level of safety of
the plant. In this situation, an Alert classification is warranted.

The occurrence of the EXPLOSION with reports of evidence of damage is sufficient for declaration. The
Emergency Director also needs to consider any security aspects of the EXPLOSIONs.

Escalation to a higher emergency class, if appropriate, will be based on System Malfunction, Fission Product
Barrier Degradation, Abnormal Rad Levels / Radiological Effluent, or Emergency Director Judgment ICs.

References:

APP-RCS-M3-001
APP-CNS-M3-001
APP-FPS-M3-001
APP-GW-GJP-305
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA3
Initiating Condition -- ALERT

Required Access to a VITAL AREA is Prohibited Due to Release of Toxic, Corrosive,
Asphyxiant or Flammable Gases.

Operating Mode Applicability: All

Emergency Action Levels:

1. Required access to a VITAL AREA is prohibited due to Report or detection of toxic, corrosive,
asphyxiant or flammable gases

Basis:

This IC addresses gas releases that impede necessary access to operating stations, or other areas containing
equipment that must be operated manually or that requires local monitoring, in order to maintain safe
operation or perform a safe shutdown. It is this impaired ability to operate the plant that results in the actual
or potential substantial degradation of the level of safety of the plant.

Escalation to a higher emergency class, if appropriate, will be based on System Malfunction, Fission Product

Barrier Degradation, Abnormal Rad Levels / Radioactive Effluent, or Emergency Director Judgment ICs.

The fact that SCBA may be worn does not eliminate the need to declare the event

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.

Flammable gasses, such as hydrogen and acetylene, are routinely used to maintain plant systems (hydrogen)
or to repair equipment/components (acetylene - used in welding). This EAL addresses concentrations at
which gases can ignite/support combustion. An uncontrolled release of flammable gasses within a facility
structure has the potential to affect safe operation of the plant by limiting either operator or equipment
operations due to the potential for ignition and resulting equipment damage/personnel injury.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA5
Initiating Condition -- ALERT

Control Room Evacuation Has Been Initiated.

Operating Mode Applicability: All

Emergency Action Level:

1. Entry into [procedure TBD], Evacuation of Control Room.

Basis:

With the Control Room evacuated, additional support, monitoring and direction through the Technical
Support Center and/or other emergency response facilities is necessary. Inability to establish plant control
from outside the Control Room will escalate this event to a Site Area Emergency.

References:

APP-GW-GJP-306
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA6
Initiating Condition -- ALERT

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of an Alert.

Operating Mode Applicability: All

Emergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director indicate that events are in
process or have occurred which involve 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 EAL 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
Alert emergency class.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA7
Initiating Condition -- ALERT

Notification of an Airborne Attack Threat.

Operating Mode Applicability: All

Emergency Action Level:

1. A validated notification from NRC of an airliner attack threat less than 30 minutes away.

Basis:

The intent of this EAL is to ensure that notifications for the airliner attack threat are made in a timely manner
and that Offsite Response Organizations and plant personnel are at a state of heightened awareness regarding
the credible threat. [Only the plant to which the specific threat is made need declare the Alert.] This EAL is
met when a plant receives information regarding an airliner attack threat from NRC and the airliner is less
than 30 minutes away from the plant.

This EAL addresses the contingency of a very rapid progression of events due to an airborne hostile attack
such as that experienced on September 11, 2001. This EAL is not premised solely on the potential for a
radiological release. Rather the issue includes the need for assistance due to the possibility for significant and
indeterminate damage from such an attack.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA8
Initiating Condition -- ALERT

Notification of HOSTILE ACTION within the OCA

Operating Mode Applicability: All

Emergency Action Level:

1. A notification from the Site Security Force that a HOSTILE ACTION is occurring or has occurred within
the OCA.

Basis:

This EAL addresses the potential for a very rapid progression of events due to a HOSTILE ACTION.

This EAL addresses the contingency for a very rapid progression of events due to an airborne hostile attack
such as that experienced on September 11, 2001 and the possibility for additional attacking aircraft. It is not
intended to address accidental aircraft impact as that initiating condition is adequately addressed by other
EALs. This EAL is not premised solely on the potential for a radiological release. Rather the issue includes
the need for assistance due to the possibility for significant and indeterminate damage from additional air,
land or water attack elements.

This IC/EAL addresses the immediacy of an expected threat arrival or impact on the site within a relatively
short time. The fact that the site is an identified attack target with minimal time available for further
preparation requires a heightened state of readiness and implementation of protective measures that can be
effective (onsite evacuation, dispersal or sheltering) before arrival or impact.

This EAL is not premised solely on adverse health effects caused by a radiological release. Rather the issue
is the immediate need for assistance due to the nature of the event and the potential for significant and
indeterminate damage.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HS2
Initiating Condition - SITE AREA EMERGENCY

Control Room Evacuation Has Been Initiated and Plant Control Cannot Be Established.

Operating Mode Applicability: All

Emergency Action Level:

1. Control room evacuation has been initiated.

AND

Control of the plant cannot be established per GW-GJP-306 in less than [TBD] minutes.

Basis:

Expeditious transfer of safety systems has not occurred but fission product barrier damage may not yet be
indicated. The intent of this IC is to capture those events where control of the plant cannot be reestablished
in a timely manner. The Emergency Director is expected to make a reasonable, informed judgment within
the site-specific time for transfer that the licensee has control of the plant from the remote shutdown panel.
The functions of concern are reactivity control, RCS inventory, and secondary heat removal.

Escalation of this event, if appropriate, would be by Fission Product Barrier Degradation, Abnormal Rad

Levels/Radiological Effluent, or Emergency Director Judgment ICs.

References:

APP-GW-GJP-306
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HS3
Initiating Condition - SITE AREA EMERGENCY

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of Site Area Emergency.

Operating Mode Applicability: All

Emergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director indicate that events are in
process 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 EAL 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 class description for Site Area Emergency.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HS4
Initiating Condition - SITE AREA EMERGENCY

Site Attack (Notification of HOSTILE ACTION within the Protected Area)

Operating Mode Applicability: All

Emergency Action Level:

1. A notification from the site security force that a HOSITLE ACTION is occurring or has occurred within
the PROTECTED AREA.

Basis:

This condition represents an escalated threat to plant safety above that contained in the Alert IC in that a
HOSTILE FORCE has progressed from the Owner Controlled Area to the PROTECTED AREA.

This EAL addresses the potential for a very rapid progression of events due to a dedicated attack. It is not
intended to address incidents that are accidental or acts of civil disobedience.

This EAL addresses the contingency for a very rapid progression of events due to an airborne hostile attack
such as that experienced on September 11, 2001 and the possibility for additional attacking aircraft. It is not
intended to address accidental aircraft impact as that initiating condition is adequately addressed by other
EALs. This EAL is not premised solely on the potential for a radiological release. Rather the issue includes
the need for assistance due to the possibility for significant and indeterminate damage from additional attack
elements.

This EAL addresses the immediacy of a threat to impact site VITAL AREAS within a relatively short time.
The fact that the site is under serious attack with minimal time available for additional assistance to arrive
requires ORO readiness and preparation for the implementation of protective measures.

Licensees should consider upgrading the classification to a General Emergency based on actual plant status
after impact or progression of attack.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HG1
Initiating Condition - GENERAL EMERGENCY

HOSTILE ACTION Resulting in Loss Of Physical Control of the Facility.

Operating Mode Applicability: All

Emergency Action Level: (1 or 2)

1. A HOSTILE ACTION has occurred such that plant personnel are unable to operate equipment required
to maintain safety functions.

2. A HOSTILE ACTION has caused failure of Spent Fuel Cooling Systems and IMMINENT fuel damage
is likely for a freshly off-loaded reactor core in pool.

Basis:

This IC encompasses conditions under which a HOSTILE ACTION has resulted in a loss of physical control
of VITAL AREAS (containing vital equipment or controls of vital equipment) required to maintain safety
functions and control of that equipment cannot be transferred to and operated from another location. If
control of the plant equipment necessary to maintain safety functions can be transferred to another location,
then the above initiating condition is not met.

This EAL also addresses failure of spent fuel cooling systems as a result of HOSTILE ACTION if
IMMINENT fuel damage is likely.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HG2
Initiating Condition - GENERAL EMERGENCY

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of General Emergency.

Operating Mode Applicability: All

Emergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director indicate that events are in
process 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 EAL 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
General Emergency class.
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Recognition Category S
System Malfunction

INITIATING CONDITION MATRIX
ALERT SITE AREA EMERGENCYNOUE

SU1 Loss of All Offsite AC Power for Greater
Than 30 Minutes.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SU9 Failure of the Reactor Protection System,
Automatic OR Manual and Subcriticality
Was Achieved.
Op Modes: Power Operation, Startup

SU2 Inability to Reach Required Shutdown
Within Technical Specification Limits.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SA1 Loss of all Offsite and Onsite AC power
capability for greater than 60 minutes.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SA2 Failure of Reactor Protection System,
Automatic OR Manual to establish the
reactor subcritical.
Op. Modes: Power Operation, Startup

SS1 Loss of All Offsite AND Onsite AC
Power for greater than 24 hours.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SS2 Failure of Reactor Protection System,
Automatic AND Manual to reduce power
below Safety System Design Limit.
Op. Modes: Power Operation, Startup

GENERAL EMERGENCY

SG1 Prolonged Loss of All Offsite AND
Onsite AC Power for greater than 72
hours.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SG2 Failure of the Reactor Protection System,
Automatic AND Manual AND Indication
of an Extreme Challenge to the Ability to
Cool the Core.
Op. Modes: Power Operation, Startup

SA4 UNPLANNED Loss of Indicating and
Monitoring Functions.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SS6 Inability to Monitor a SIGNIFICANT
TRANSIENT in Progress.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SS3 Loss of All Vital DC Power.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SU4 Fuel Clad Degradation.
Op. Modes: Power Operation, Startup,
Hot Standby

SU5 RCS Leakage.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SU6 UNPLANNED Loss of All Onsite OR
Offsite Communications Capabilities.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe Shutdown

SU8 Inadvertent Criticality.
Op Modes: Hot Standby, Safe Shutdown
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SYSTEM MALFUNCTION

Sul
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Loss of All Offsite AC Power for Greater Than 15 Minutes.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe Shutdown

Emergency Action Level:

1. Loss of offsite AC power to Busses ECS-ES-l and ECS-ES-2 for greater than 30 minutes.

AND

Any Onsite Standby Diesel Generator supplying onsite AC power to EITHER Bus ECS-ES-1 OR
Bus ECS-ES-2.

Basis:

Prolonged loss of offsite AC power reduces required redundancy and potentially degrades the level of safety
of the plant by rendering the plant more vulnerable to a complete Loss of all AC Power. 30 minutes was
selected as a threshold to exclude transient or momentary losses of offsite power.

References:

APP-ECS-E8-001
APP-ZOS-E8-001
Technical Specification 3.8
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SYSTEM MALFUNCTION

SU2
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Inability to Reach Required Shutdown Within Technical Specification Limits.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe Shutdown

Emergency Action Level:

1. Plant is not brought to required operating mode within Technical Specifications LCO Action Statement
Time.

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required shutdown mode when
the Technical Specification required configuration cannot be restored. Depending on the circumstances, this
may or may not be an emergency or precursor to a more severe condition. An immediate NOUE is required
when the plant is not brought to the required operating mode within the allowable action statement time in the
Technical Specifications. Declaration of a NOUE is based on the time at which the LCO-specified action
statement time period elapses under the site Technical Specifications and is not related to how long a
condition may have existed.

References:

Technical Specification 3.0.3
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SYSTEM MALFUNCTION

SU4
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Fuel Clad Degradation.

Operating Mode Applicability: Power Operation
Startup
Hot Standby

Emergency Action Levels: (1 or 2)

1. Liquid Sample Radiation Monitor PSS-RICA-050 High Alarm Setpoint [TBD] [Ci/cc indicating
fuel clad degradation greater than Technical Specification 3.4.10 allowable limits.

OR

2. Dose equivalent 1-131 greater than 60 pCi/gm OR dose equivalent Xe-133 greater than 280
[tCi/gm for more than 6 hours from sampling and analysis.

Basis:

This IC is included as a NOUE because it is considered to be a potential degradation in the level of safety of
the plant and a potential precursor of more serious problems. EAL #1 addresses site-specific radiation
monitor readings such as BWR air ejector monitors, PWR failed fuel monitors, etc., that provide indication of
fuel clad integrity. EAL #2 addresses coolant samples exceeding coolant technical specifications for iodine
spike. Escalation of this IC to the Alert level is via the Fission Product Barrier Degradation Monitoring ICs.

References:

APP-PSS-M3C-101
Tech Spec 3.4.10
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SYSTEM MALFUNCTION

SU5
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

RCS Leakage.

Operating Mode Applicability:

Emergency Action Levels:

Power Operation
Startup
Hot Standby
Safe Shutdown

(1 or 2)

1. Unidentified leakage greater than 5 gpm.

2. Identified leakage greater than 25 gpm.

Basis:

This IC is included as a NOUE because it may be a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant. The value for the unidentified
leakage (including the pressure boundary) was selected as it is observable with normal Control Room
indications and is 10 times the Technical Specification limit. Lesser values must generally be determined
through time-consuming surveillance tests (e.g., mass balances).

Relief valve normal operation should be excluded from this IC. However, a relief valve that operates and fails
to close per design should be considered applicable to this IC if the relief valve cannot be isolated.

The EAL for identified leakage is set at a higher value due to the lesser significance of identified leakage in
comparison to unidentified or pressure boundary leakage and is 2.5 times the Technical Specification limit.
In either case, escalation of this IC to the Alert level is via Fission Product Barrier Degradation ICs.

References:

Technical Specification 3.4.7
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SYSTEM MALFUNCTION

SU6
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe Shutdown

Emergency Action Levels: (1 or 2)

1. Loss of all onsite communications capability affecting the ability to perform routine operations.

* EFS
* TVS
* [Site specific - TBD]

2. Loss of all [site-specific TBD] offsite communications capability.

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of communications capability that either
defeats the plant operations staff ability to perform routine tasks necessary for plant operations or the ability
to communicate problems with offsite authorities. The loss of offsite communications ability is expected to
be significantly more comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform state and local
authorities of plant conditions. EFS and TVS are comprised of the following:
* Wireless Telephone System
* Telephone-Page System
* Sound Powered System
* Security Communication System
* Closed Circuit Television System

[Site-specific list for offsite communications loss must encompass the loss of all means of communications
with offsite authorities. This should include the ENS, commercial telephone lines, telecopy transmissions,
and dedicated phone systems.]

References:

APP-EFS-J7-001
APP-TVS-J7-001
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SYSTEM MALFUNCTION

SU8
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Inadvertent Criticality.

OPERATING MODE APPLICABILITY Hot Standby
Safe Shutdown

Emergency Action Level:

1. An UNPLANNED sustained positive startup rate.

Basis:

This IC addresses inadvertent criticality events. This IC indicates a potential degradation of the level of
safety of the plant, warranting a NOUE classification. This IC excludes inadvertent criticalities that occur
during planned reactivity changes associated with reactor startups (e.g., criticality earlier than estimated).
The Cold Shutdown/Refueling IC is CU8.

Escalation would be by the Fission Product Barrier Matrix, as appropriate to the operating mode at the time of
the event, or by Emergency Director judgment.

References:

APP-PMS-J1-003
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SYSTEM MALFUNCTION

SU9
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Failure Of The Reactor Protection System, Automatic OR Manual and Subcriticality Was
Achieved.

Operating Mode Applicability: Power Operation
Startup

Emergency Action Level: (1 or 2)

1. An Automatic PMS Trip setpoint was exceeded and an automatic trip was not successful and a
successful manual trip from the Control Room control panels resulted in the reactor being subcritical
below Intermediate Range 1.OE-8 amps on channels RXS-NE-002A, -002B, -002C, and -002D.

2. Manual PMS Trip was actuated and a trip was not successful and either an Automatic PMS Trip OR
DAS or PLS manual actions from the Control Room control panels resulted in the reactor being
subcritical below Intermediate Range 1.OE-8 amps on channels RXS-NE-002A, -002B, -002C, and -
002D.

Basis:

This condition indicates failure of the Reactor Protection System (either automatic or manual) to initiate a
reactor trip; however the reactor was able to be successfully shutdown utilizing other portions of the Reactor
Protection System (automatic or manual) or other means from the reactor control panels in a timely manner.

Failure of the Manual portion of the Reactor Protection System addresses a failure of all applicable manual
reactor trip pushbuttons\switches from the Control Room control panels.

A manual trip is any set of actions by the reactor operator(s) at the Control Room control panels which causes
control rods to be rapidly inserted into the core and brings the reactor subcritical.

This condition indicates alternative actions functioned to reduce power to below the point of adding heat
(POAH).

Failure the Reactor Protection System and the inability by other means from the Control Room control panels
to complete a reactor trip would escalate the event to an Alert or Site Area Emergency based on reactor
power levels.

References:

APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
APP-RCS-M3-001
Technical Specification 3.3.1
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SYSTEM MALFUNCTION

SA1
Initiating Condition -- ALERT

Loss Of All Offsite And Onsite AC Power Capability to PIP Busses For Greater Than 60
Minutes.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe Shutdown

Emergency Action Level:

1. Loss of all AC power capability to Busses ECS-ES-1 and ECS-ES-2 busses for greater than 60 minutes.

Basis:

This IC and the associated EALs are intended to provide an escalation from IC SUL. The condition indicated
by this IC is the degradation of the offsite and onsite power systems. Loss of all AC power compromises all
plant systems requiring AC power

References:

APP-ECS-E8-001
APP-EDS-E8-001
APP-IDS-E8-001
Tech Spec 3.8
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SYSTEM MALFUNCTION

SA2
Initiating Condition -- ALERT

Failure of the Reactor Protection System, Automatic AND Manual to Establish The Reactor
Subcritical.

Operating Mode Applicability: Power Operation
Startup

Emergency Action Level: (1 or 2)

1. An Automatic PMS Trip setpoint was exceeded

AND

The reactor is critical with reactor power greater than Intermediate Range Nuclear Instrumentation 1.OE-
8 amps.

2. A Manual PMS, PLS or DAS reactor trip was initiated from the control room control panels.

AND

The reactor is critical with reactor power greater than Intermediate Range Nuclear Instrumentation 1.OE-
8 amps.

Basis:

This condition indicates failure of the Reactor Protection System to reduce power to below the point of
adding heat (POAH). This condition is more than a potential degradation of a safety system in that a front
line protection system did not function in response to a plant transient or initial operator action and thus the
plant safety has been compromised. An Alert is indicated because conditions exist that may lead to potential
loss of fuel clad or RCS, however reactor power is below the POAH

A manual trip is any set of actions by the reactor operator(s) at the Control Room control panels which causes
control rods to be rapidly inserted into the core and brings the reactor subcritical.

Failure of the Reactor Protection System to trip the reactor with power greater than the Safety System Design
Limit would escalate the event to a Site Area Emergency.

References:

APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
APP-RCS-M3-001
Technical Specification 3.3.1
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SYSTEM MALFUNCTION

SA4
Initiating Condition -- ALERT

UNPLANNED Loss of Indicating and Monitoring Functions.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe Shutdown

Emergency Action Level:

1. UNPLANNED Loss of All PLS and PMS Indicating and Monitoring Functions.

Basis:

This IC and its associated EAL are intended to recognize the difficulty associated with monitoring changing
plant conditions without the use of a major portion of the control and indication systems during a transient.

This Alert will be escalated to a Site Area Emergency if the operating crew cannot monitor the transient in
progress.

References:

APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
APP-DDS-J7-001
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SYSTEM MALFUNCTION

SS1
Initiating Condition -- SITE AREA EMERGENCY

Loss of All Offsite AND Onsite AC Power for greater than 24 hours.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe Shutdown

Emergency Action Level:

1. Loss of AC power capability to Busses ECS-ES-1 and ECS-ES-2 busses for greater than 24 hours.

Basis:

Loss of all AC power compromises all plant systems requiring AC electric power.

Escalation to General Emergency is via Fission Product Barrier Degradation or IC SG1, "Prolonged Loss of
All Offsite and Onsite AC Power for greater than 72 hours."
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SYSTEM MALFUNCTION

SS2
Initiating Condition -- SITE AREA EMERGENCY

Failure of Reactor Protection System, Automatic OR Manual to Reduce Power Below Safety
System Design Limit.

Operating Mode Applicability: Power Operation
Startup

Emergency Action Level:

1. a. An Automatic PMS Trip setpoint was exceeded

OR

b. A Manual PMS, PLS or DAS reactor trip was initiated from the control room control panels.

AND

Reactor power is greater than [8%] power.

Basis:

A manual trip is not considered successful if action away from the Control Room control panels was required
to trip the reactor.

Under these conditions, the reactor is producing more heat than the maximum decay heat load for which the
safety systems are designed. A Site Area Emergency is indicated because conditions exist that lead to
IMMINENT loss or potential loss of both fuel clad and RCS.

A manual trip is any set of actions by the reactor operator(s) at the Control Room control panels which causes
control rods to be rapidly inserted into the core and brings the reactor subcritical (e.g., reactor trip button,
Alternate Rod Insertion).

Escalation of this event to a General Emergency would be due to a prolonged condition leading to challenges
in maintaining core-cooling or heat sink.

References:

APP-PMS-J7-001
APP-DAS-J7-001
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SYSTEM MALFUNCTION

SS3
Initiating Condition -- SITE AREA EMERGENCY

Loss of All Vital DC Power.

Operating Mode Applicability: Power Operation
Startup
Hot Standby

Safe Shutdown

Emergency Action Level:

1. Loss of all of the following Vital DC Buses based on bus voltage less than [TBD] for greater than 15
minutes.
IDSA-EA- 1 IDSC-EA- 1
IDSA-EA-2 IDSC-EA-2
IDSB-EA-1 IDSC-EA-3
IDSB-EA-2 IDSD-EA- 1
IDSB-EA-3 IDSD-EA-2

Basis:

Loss of all DC power compromises ability to monitor and control plant safety functions. Prolonged loss of all
DC power will cause core uncovering and loss of containment integrity when there is significant decay heat
and sensible heat in the reactor system. Fifteen minutes for the initiating condition was selected as a
threshold to exclude transient or momentary power losses.

Escalation to a General Emergency would occur by Abnormal Rad Levels/Radiological Effluent, Fission
Product Barrier Degradation, or Emergency Director judgment ICs.

References:

APP-ECS-E8-001
APP-EDS-E8-001
APP-IDS-ES-001
Tech Spec 3.8
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SYSTEM MALFUNCTION

SS6
Initiating Condition -- SITE AREA EMERGENCY

Inability to Monitor a SIGNIFICANT TRANSIENT in Progress.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe Shutdown

Emergency Action Level:

1. a. Loss of all PLS, PMS and DAS Indication and Monitoring capability

AND

b. A SIGNIFICANT TRANSIENT in progress.

Basis:

This IC and its associated EAL are intended to recognize the inability of the Control Room staff to monitor
the plant response to a transient. A Site Area Emergency is considered to exist if the Control Room staff
cannot monitor safety functions needed for protection of the public.

References:

APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
APP-DDS-J7-001
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SYSTEM MALFUNCTION

SG1

Initiating Condition -- GENERAL EMERGENCY

Prolonged Loss of All Offsite and Onsite AC Power for greater than 72 hours.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe Shutdown

Emergency Action Level:

1. Loss of AC power capability to PIP busses ECS-ES- 1 and ECS-ES-2 busses for greater than 72 hours.

Basis:

There are no safety-related functions with respect to Offsite or Onsite AC power in the AP1000 plant design
that are required for the protection of any of the fission product barriers. However, a Loss of all AC power
compromises all plant safety systems requiring electric power including RHR, ECCS, Containment Heat
Removal and the Ultimate Heat Sink. Prolonged loss of all AC power could lead to loss of fuel clad, RCS,
and containment. The 72 hours to restore AC power is based on Technical Specification Bases B 3.8.1.
Appropriate allowance for offsite emergency response including evacuation of surrounding areas should be
considered. Although this IC may be viewed as redundant to the Fission Product Barrier Degradation IC, its
inclusion is necessary to better assure timely recognition and emergency response.

If all offsite and onsite plant AC Power has been lost for greater than 72 hours, then power for maintaining
the reactor shutdown and safe is being supplied by the ancillary diesels. This reduces the fission product
barrier protection for the plant to being dependent on non-safety related ancillary diesels to ensure safety,
creating a potential threat to all three fission product barriers. As the batteries would be beyond their design
capability, operators would also be dependent upon indications powered by the ancillary diesels for
monitoring plant status and functions.]

This IC is specified to assure that in the unlikely event of a prolonged station blackout, timely recognition of
the seriousness of the event occurs and that declaration of a General Emergency occurs as early as is
appropriate, based on a reasonable assessment of the event trajectory.

The likelihood of restoring at least one bus should be based on a realistic appraisal of the situation since a
delay in an upgrade decision based on only a chance of mitigating the event could result in a loss of valuable
time in preparing and implementing public protective actions.

In addition, under these conditions, fission product barrier monitoring capability may be degraded. Although
it may be difficult to predict when power can be restored, it is necessary to give the Emergency Director a
reasonable idea of how quickly (s)he may need to declare a General Emergency based on two major
considerations:

1. Are there any present indications that core cooling is already degraded to the point that Loss or
Potential Loss of Fission Product Barriers is IMMINENT?
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2. If there are no present indications of such core cooling degradation, how likely is it that power can be
restored in time to assure that a loss of two barriers with a potential loss of the third barrier can be
prevented?

Thus, indication of continuing core cooling degradation must be based on Fission Product Barrier monitoring
with particular emphasis on Emergency Director judgment as it relates to IMMINENT Loss or Potential Loss
of fission product barriers and degraded ability to monitor fission product barriers.

References:

APP-ECS-E8-001
APP-EDS-E8-001
APP-IDS-E8-001
Tech Spec 3.8
Tech Spec Basis B 3.8.1
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SYSTEM MALFUNCTION

SG2
Initiating Condition -- GENERAL EMERGENCY

Failure of the Reactor Protection System, Automatic AND Manual and Indication of an
Extreme Challenge to the Ability to Cool the Core.

Operating Mode Applicability: Power Operation
Startup

Emergency Action Level:

1. Failure of PLS, PMS and DAS to complete a Reactor Trip

AND

EITHER of the following exists or has occurred due to continued power generation:

a. Core Cooling CSF - RED.

ORR

b. Heat Sink CSF - RED.

Basis:

Automatic and manual trip is not considered successful if action away from the Control Room control panels
was required to trip the reactor.

Under the conditions of this EAL, the efforts to bring the reactor subcritical to the extent that the reactor is
producing more heat than the maximum decay heat load for which the safety systems were designed. This
situation could be a precursor for a core melt sequence.

In the event either of these challenges exists at a time that the reactor has not been brought below the power
associated with the Safety System Design a core melt sequence exists. In this situation, core degradation can
occur rapidly. For this reason, the General Emergency declaration is intended to be anticipatory of the fission
product barrier matrix declaration to permit maximum offsite intervention time.

References:

APP-PMS-J4-020
APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
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Appendix A
Basis for Radiological Effluent Initiating Conditions

Introduction

This appendix supplements the basis information provided in Section 5 for initiating conditions AUl, AA1,
AS1, and AG1.

This appendix will be structured into seven major sections. They are:

1. Purpose of the effluent ICs/EALs and their relationship to other ICs/EALs

2. Explanation of the ICs

3. Explanation of the example EALs and their relationship to the ICs

4. Interface between the ICs/EALs and the Off-site Dose Calculation Manual (ODCM)

5. Monitor setpoints versus EAL thresholds.

6. The impact of meteorology

7. The impact of source term

A. 1 Purpose of the Effluent ICs/EALs

ICs AUl, AA1, ASI, and AGI provide classification thresholds for UNPLANNED and/or uncontrolled
releases of radioactivity to the environment. In as much as the purpose of emergency planning at nuclear
power plants is to minimize the consequences of radioactivity releases to the environment, these ICs would
appear to be controlling. However, classification of emergencies on the basis of radioactivity releases is not
optimum, particularly those classifications based on radiation monitor indications. Such classifications can
be deficient for several reasons, including:

* In significant emergency events, a radioactivity release is seldom the initiating event, but rather,
is the consequence of some other condition. Relying on an indication of a release may not be
sufficiently anticipatory.

" The relationship between an effluent monitor indication caused by a release and the off-site
conditions that result is a function of several parameters (e.g., meteorology, source term) which
can change in value by orders of magnitude between normal and emergency conditions and from
event to event. The appropriateness of these classifications is dependent on how well the
parameter values assumed in pre-established classification thresholds match those that are
present at the time of the incident.

Section 3.3 of NEI 99-01 emphasizes the need for accurate assessment and classification of events,
recognizing that over-classification, as well as under-classification, is to be avoided. Primary emphasis is
intended to be placed on plant conditions in classifying emergency events. Effluent ICs were included,
however, to provide a basis for classifying events that cannot be readily classified on the basis of plant
condition alone. Plant condition ICs are included to address the precursors to radioactivity release in order to
ensure anticipatory action. The effluent ICs do not stand alone, nor do the plant condition ICs. The inclusion
of both categories more fully addresses the potential event spectrum and compensates for potential
deficiencies in either. This is a case in which the whole is greater than the sum of the parts.

From the discussion that follows, it should become clear how the various aspects of the NEI 99-01 effluent
ICs/EALs work together to provide for reasonably accurate and timely emergency classifications. While
some aspects of the radiological effluent EALs may appear to be potentially unconservative, one also needs to
consider IC/EALs in other recognition categories that compensate for this condition. During site specific
implementation of these ICs/EALs, changes to some of these aspects might appear advantageous. While site
specific changes are anticipated, caution must be used to ensure that these changes do not impact the overall
effectiveness of the ICs / EALs.
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A.2. Initiating Conditions

There are four radiological effluent ICs provided in NEI 99-01. The IC and the fundamental basis for the
ultimate classification for the four classifications are:

General (AG1)

Site Area (AS 1)

Alert (AA 1)

NOUE (AU I)

Off-site Dose Resulting from an Actual or IMMINENT Release of Gaseous
Radioactivity Exceeds 1000 mR TEDE or 5000 mR Thyroid CDE for the Actual or
Projected Duration of the Release Using Actual Meteorology.

Off-site Dose Resulting from an Actual or IMMINENT Release of Gaseous
Radioactivity Exceeds 100 mR TEDE or 500 mR Thyroid CDE for the Actual or
Projected Duration of the Release.

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the
Environment that Exceeds 200 Times Off-site Dose Calculation Manual for 15
Minutes or Longer.

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the
Environment that Exceeds Two Times Off-site Dose Calculation Manual for 60
Minutes or Longer.

The fundamental basis of AU1 and AA1 ICs differs from that for ASI and AGI ICs. It is important to
understand the differences.

Off-site Dose Calculation Manuals (ODCM) establish methodologies for establishing effluent
monitor alarm setpoints, based on defined source term and meteorology assumptions.

AU1 and AA1 are NOT based on these particular values of off-site dose or dose rate but, rather,
on the loss of plant control implied by a radiological release that exceeds a specified multiple of
the ODCM release limits for a specified period of time.

" The ODCM multiples are specified only to distinguish AU1 and AA1 from non-emergency
conditions and from each other. While these multiples obviously correspond to an off-site dose,
the classification emphasis is on a release that does not comply with a license commitment for an
extended period of time.

" While some of the example EALs for AU1 and AAl use indications of off-site dose rates as
symptoms that the ODCM limits may be exceeded, the IC, and the classification, are NOT
concerned with the particular value of off-site dose. While there may be quantitative
inconsistencies involved with this protocol, the qualitative basis of the EAL, i.e., loss of plant
control, is not affected.

" The basis of the ASI and AGI ICs IS a particular value of off-site dose for the event duration.
AGI is set to the value of the EPA PAG. AS1 is a fraction (10%) of the EPA PAG. As such,
these ICs are consistent with the fundamental definitions of a Site Area and General Emergency.

A.3 Example Emergency Action Levels

For each of the classifications, NEI 99-01 provides some example emergency action levels and bases.
Ideally, the example EALs would correspond numerically with the thresholds expressed in the respective IC.
Two cases are applicable to the effluent EALs:

1. The EAL corresponds numerically to the threshold in the respective IC. For example, a field
survey result of 1000 mrem/hr for a projected release duration of one hour corresponds directly
to AGI.

2. The EAL corresponds numerically to the threshold in the respective IC under certain assumed
conditions. For example, an effluent monitor reading that equates to 100 mrem for the
projected duration of the release corresponds numerically to AS1 if the actual meteorology,
source term, and release duration matches that used in establishing the monitor thresholds.
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There are four typical example EALs:

* Effluent Monitor Readings: These EALs are pre-calculated values that correspond to the
condition identified in the IC for a given set of assumptions.

" Field Survey Results: These example EALs are included to provide a means to address
classifications based on results from field surveys.

* Perimeter Monitor Indications: For sites having them, perimeter monitors can provide a direct
indication of the off-site consequences of a release.

" Dose Assessment Results: These example EALs are included to provide a means to address
classifications based on dose assessments.

A.3.1 Effluent Monitor Readings

As noted above, these EALs are pre-calculated values that correspond to the condition identified in the IC for
a given set of assumptions. The degree of correlation is dependent on how well the assumed parameters (e.g.,
meteorology, source term, etc.) represent the actual parameters at the time of the emergency.

AS1 and AGI
Classifications should be made under these EALs if VALID (e.g., channel check, comparison to
redundant/diverse indication, etc.) effluent radiation monitor readings exceed the pre-calculated thresholds.
In a change from previous versions of this methodology, confirmation by dose assessments is no longer
required as a prerequisite to the classification. Nonetheless, dose assessments are important components of
the overall accident assessment activities when significant radioactivity releases have occurred or are
projected. Dose assessment results, when they become available, may serve to confirm the validity of the
effluent radiation monitor EAL, may indicate that an escalation to a higher classification is necessary, or may
indicate that the classification wasn't warranted. AS1 and AGI both provide that, if dose assessment results
are available, the classification should be based on the basis of the dose assessment result rather than the
effluent radiation monitor EAL.

AU1 and AA1

ODCMs provide a methodology for determining default and batch-specific effluent monitor alarm setpoints
pursuant to Standard Technical Specification (STS) 3.3.3.9. These setpoints are intended to show that
releases are within Technical Specifications. The applicable limits are 500 mrem/year whole body or 3000
mrem/year skin from noble gases. (Inhalation dose rate limits are not addressed here since the specified
surveillance involves collection and analysis of composite samples. This after-the-fact assessment could not
be an made in a timely manner conducive to accident classification.) These setpoints are calculated using
default source terms or batch-specific sample isotopic results and annual average X/Q. Since the
meteorology data is pre-defined, there is a direct correlation between the monitor setpoints and the ODCM
limits. Although the actual X/Q may be different, NUREG-1022, Event Reporting Guidelines 10 CFR 50.72
and 50.73, provided "...Annual average meteorological data should be used for determining off-site airborne
concentrations of radioactivity to maintain consistency with the technical specifications (TS) for reportability
thresholds." The ODCM methodology is based on long term continuous releases. However, its use here in a
short term release situation is appropriate. Remember that the AU1 and AA1 ICs are based on a loss of plant
control indicated by the failure to comply with a multiple of the ODCM release limits for an extended period
and that the ODCM provides the methodology for showing compliance with these limits.

To obtain the EAL thresholds, multiply the ODCM setpoint for each monitor by 2 (AUl) or 200 (AA1). It
would be preferable to reference "2 x ODCM Setpoint" or "200 x ODCM Setpoint" as the EAL threshold. In
this manner, the EAL would always change in step with changes in the ODCM setpoint (e.g., for a batch or
special release. In actual practice, there may be an "warning" and a "high" alarm setpoint. The setpoint that
is closest in value to the ODCM limit should be used. Facility ODCMs may lower the actual setpoint to
provide an administrative "safety margin". Also, if there is more than one unit or release stack on the site, the
ODCM limits may be apportioned. Two possible approaches to obtain the EAL thresholds are:
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* The "2x" and "200x" multiples could be increased to address the reduced setpoints. For example,
if the stack monitor were set to 50% of the ODCM limit, the EAL threshold could be set to "4x"
and "400x" the setpoint on that monitor.

* The reduced setpoints could be ignored and the "2x" and "200x" multiples used as specified.
While numerically conservative, using a single set of multipliers would probably be desirable
from a human engineering standpoint.

In a change from previous versions of this methodology, confirmation by dose assessments is no longer
required as a prerequisite to the classification. While assessments with real meteorology may have provided a
basis for escalating to ASI (or AG1), the assessments could not confirm the AU1 or AA1 classifications
since compliance with the ODCM limit is demonstrated using annual average meteorology - not - actual
meteorology.

Nonetheless, dose assessments are important components of the overall accident assessment activities when
significant radioactivity releases have occurred or are projected. Dose assessment results, when they become
available, may indicate that an escalation to a higher classification is necessary. ASI and AGI both provide
that, if dose assessment results are available, the classification should be based on the basis of the dose
assessment result rather than the effluent radiation monitor EAL.

In typical practice, the radiological effluent monitor alarms would have been set, on the basis of ODCM
requirements, to indicate a release that could exceed the ODCM limits. Alarm response procedures call for
an assessment of the alarm to determine whether or not these limits have been exceeded. Utilities typically
have methods for rapidly assessing an abnormal release in order to determine whether or not the situation is
reportable under 10 CFR 50.72. Since a radioactivity release of a magnitude comparable to the ODCM limits
will not create a need for off-site protective measures, it would be reasonable to use these abnormal release
assessment methods to initiate dose assessment techniques using actual meteorology and projected source
term and release duration.

A.3.2 Perimeter Monitor, Field Survey Results, Dose Projection Results

ASI and AG1

The perimeter monitor and field survey results are included to provide a means for classification based on
actual measurements. There is a 1:1 correlation (with consideration of release duration) between these EALs
and the IC since all are dependent on actual meteorology.

Dose projection result EALs are included to provide a basis for classification based on results from
assessments triggered at lower emergency classifications. If the dose assessment results are available at the
time that the classification is made, the results should be used in conjunction with this EAL for classifying the
event rather than the effluent radiation monitor EAL.

Although the IC references TEDE and thyroid CDE as criteria, field survey results and perimeter monitor
indications will generally not be reported in these dose quantities, but rather in terms of a dose rate. For this
reason, the field survey EALs are based on a j3-y dose rate and a thyroid CDE value, both assuming one hour
of exposure (or inhalation). If individual site analyses indicate a longer or shorter duration for the period in
which the substantial portion of the activity is released, the longer duration should be used for the field survey
and/or perimeter monitor EALs.

AU1 and AA1

As discussed previously, the threshold in these ICs is based on exceeding a multiple of the ODCM for an
extended period. The applicable ODCM limit is the instantaneous dose rate provided in Standard Technical
Specification (STS) 3.11.2.1. While these three EALs are also expressed in dose rate, they are dependent on
actual meteorology. However, compliance with the ODCM is demonstrated using annual average
meteorology. Due to this, the only time that there would be a 1:1 correlation between the IC and these EALs
is when the value of the actual meteorology matched the annual average -- an unlikely situation. For this
reason, these EALs can only be indirect indicators that the ODCM limits may be exceeded. The three
example EALs are consistent with the fundamental basis of AU1 and AA1, that of a uncontrolled
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radioactivity release that indicates a loss of plant control. A dose rate, at or beyond the site boundary, greater
than 0.1 mR/hr for 60 minutes or 10.0 mR/hr for 15 minutes is consistent with this fundamental basis,
regardless of the lack of numerical correlation to the ODCM. The time periods chosen for the NOUE AUl
(60 minutes) and Alert AA1 (15 minutes) are indicative of the relative risks based on the loss of ability to
terminate a release.

The numeric values shown in AU1 and AA1 are based on a release rate not exceeding 500 mrem per year,

converted to a rate of: 500 + 8766 = 0.057 mR/hr. If we take a multiple of 2, as specified in the NOUE
threshold, this equates to a dose rate of about 0.11 mR/hr, which rounds to the 0.1 mR/hr specified in AUL.
Similarly for the AA1 EALs, we obtain 10 mR/hr.

In AU1 and AA1, reference is made to automatic real-time dose assessment capability. In ASI and AGI, the
reference is to dose assessment. This distinction was made since it is unlikely that a dose assessment using
manual methods would be initiated without some prior indication, e.g., a effluent monitor EAL.

A.4 Interface Between ODCM and ICs/EALs

For AUl and AA1, a strong link was established with the facility's ODCM. It was the intent of the
NUMARC[NESP EAL Task Force to have the AU1 and AAI EALs indexed to the ODCM alarm setpoints.
This was done for several reasons:

" To allow the EALs to use the monitor setpoints already in place in the facility ODCM, thus
eliminating the need for a second set of values as the EALs. The EAL could reference "2x
ODCM Setpoint" or "200x ODCM Setpoint" for the monitors addressed in the ODCM.
Extensive calculations would only be necessary for monitors not addressed in the ODCM.

* To take advantage of the alarm setpoint calculational methodology already documented in the
facility ODCM.

" To ensure that the operators had an alarm to indicate the abnormal condition. If the monitor EAL
threshold was less than the default ODCM setpoint, the operators could be in the position of
having exceeded an EAL and not knowing it.

* To simplify the IC/EAL by eliminating the need to address planned and UNPLANNED releases,
continuous or batch releases, monitored or unmonitored releases. Any release that complies with
the ODCM controls would not exceed a monitor EAL threshold.

" To eliminate the possibility of a planned release (e.g., containment / drywell purge) resulting in
effluent radiation monitor readings that exceed an classification threshold that was based on a
different calculation method. ODCMs typically require specific alarm setpoints for such
releases. If the release can be authorized under the provisions of the ODCM, an emergency
classification is not warranted. If the monitor EAL threshold is indexed to the ODCM setpoint
(e.g., "...2 x ODCM setpoint... ') the monitor EAL will always change in step with the ODCM
setpoint.

A.5 Setpoints versus Monitor EALs

Effluent monitors typically have provision for two separate alarm setpoints associated with the level of
measured radioactivity. (There may be other alarms for parameters such as low sample flow.) These
setpoints are typically established by the facility ODCM. As such, at most sites the values of the monitor
EAL thresholds will not be implemented as actual alarm setpoints, but would be tabulated in the classification
procedure. If the monitor EAL thresholds are calculated as suggested herein they will be higher than the
ODCM alarm setpoints by at least a factor of two (i.e., AUl). This alarm alerts the operator to compare the
monitor indication to the EAL thresholds. The NEI 99-01 effluent EALs do NOT require alarm setpoints
based on the monitor EALs. However, if spare alarm channels are available (e.g., high range channels), the
monitor EAL threshold could be used as the alarm setpoint.
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A.6 The Impact of Meteorology

The existence of uncertainty between actual event meteorology and the meteorology assumed in establishing
the EALs was identified above. It is important to note that uncertainty is present regardless of the
meteorology data set assumed. The magnitude of the potential difference and, hence, the degree of
conservatism will depend on the data set selected. Data sets that are intended to ensure low probability of
under-conservative assessments have a high probability of being over-conservative. For nuclear power
plants, there are different sets of meteorological data used for different purposes. The two primary sets are:

* For accident analyses purposes, sector X/Q values are set at that value that is exceeded only 0.5%
of the hours wind blows into the sector. The highest of the 16 sector values is the maximum
sector X/Q value. The site X/Q value is set at that value that is exceeded only 5% of the hours
for all sectors. The higher of the sector or site X/Q values is used in accident analyses.

" For routine release situations, annual average X/Q values are calculated for specified receptor
locations and at standard distances in each of the 16 radial sectors. In setting ODCM alarm set
points, the annual average X/Q value for the most restrictive receptor at or beyond the site
boundary is used. The sector annual average X/Q value is normalized for the percentage of time
that the wind blows into that sector. In an actual event, the wind direction may be into the
affected sector for the entire release duration. Many sites experience typical sector X/Qs that are
10-20 times higher than the calculated annual average for the sector.

In developing the effluent EALs, the NEI EAL Task Force elected to use annual average meteorology for
establishing effluent monitor EAL thresholds. This decision was based on the following considerations.

* Use of the accident X/Qs, may be too conservative. For some sites, the difference between the
accident X/Q and the annual average X/Q can be a factor of 100-1000. With this difference in
magnitude, the calculated monitor EALs for ASI or AGI might actually be less than the ODCM
alarm setpoints, resulting in unwarranted classifications for releases that might be in compliance
with ODCM limits.

" The ODCM is based in part on annual average X/Q (non-normalized). ODCMs already provide
alarm setpoints based on annual average X/Q that could be used for AU1 and AA1.

* Use of a X/Q more restrictive than the X/Q used to establish ODCM alarm setpoints could create
a situation in which the EAL value would be less than the ODCM setpoint. In this case, the
operators would have no alarm indication to alert them of the emergency condition.

* Use of one X/Q value for AUl and AA1 and another for ASI and AGI might result in monitor
EALs that would not progress from low to high classifications. Instead, the ASI and AA1 EALs
might overlap.

Plant specific consideration must be made to determine if annual average meteorology is adequately
conservative for site specific use. If not one of the two more conservative techniques described above should
be selected. It is incumbent upon the licensee to ensure that the selection is properly implemented to provide
consistent classification escalation.

The impact of the differences between the assumed annual average meteorology and the actual meteorology
depends on the particular EAL.

* For the AU1 and AA1 effluent monitor EALs, there is no impact since the IC and the EALs are
based on annual average meteorology by definition.

* For the field survey, perimeter monitor, and dose assessment results EALs in ASI and AGI,
there is no impact since the IC and these EALs are based on actual meteorology.
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* For the ASI and AGI effluent monitor EALs, there may be differences since the IC is based on
actual meteorology and the monitor EALs are calculated on the basis of annual average
meteorology or, on a site specific basis, one of the more conservative derivatives of annual
average meteorology. This is considered as acceptable in that dose assessments using actual
meteorology will be initiated for significant radioactivity releases. Needed escalations can be
based on the results of these assessments. As discussed previously, this delay was deemed to be
acceptable since in significant release situations, the plant condition EALs should provide the
anticipatory classifications necessary for the implementation of off-site protective measures.

* For the field survey, perimeter monitor, and dose assessment results EALs in AU1 and AAI,
there is an impact. These three EALs are dependent on actual meteorology. However, the
threshold values for all of the AU1 and AA1 EALs are based on the assumption of annual
average meteorology. If the actual and annual average meteorology were equal, the IC and all of
the EALs would correlate. Since it is likely that the actual meteorology will exceed the annual
average meteorology, there will be numerical inconsistencies between these EALs and the IC.
The three example EALs are consistent with the fundamental basis of AU1 and AA1, that of a
uncontrolled radioactivity release that indicates a loss of plant control. A dose rate, at or beyond
the site boundary, greater than 0.1 mR/hr for 60 minutes or 10.0 mR/hr for 15 minutes is
consistent with this fundamental basis, regardless of the lack of numerical correlation to the
ODCM.

A.7 The Impact of Source Term

The ODCM methodology should be used for establishing the monitor EAL thresholds for these ICs. The
ODCM provides a default source term based on expected releases. In many cases, the ODCM source term is
derived from expected and/or design releases tabulated in the FSAR.

For ASI and AG1, the bases suggests the use of the same source terms used for establishing monitor EAL
thresholds for AU1 and AA1, or an accident source term if deemed appropriate. This guidance is provided to
promote proper escalations, use realistic values, and correlation between rad monitor values and dose
assessment results. This guidance is provided to avoid potential overlaps between effluent monitor EALs for
AA1 and ASi. Other source terms may be appropriate to achieve these goals. In any case, efforts should be
made to obtain and use best estimate (For Example: NUREG 1465), as opposed to conservative, source
terms for all four ICs.

Even if the same source term is used for all four ICs, the analyst must consider the impact of overly
conservative iodine to noble gas ratios. The AU1 and AA1 IC thresholds are based on external noble gas
exposure. The AS1 and AGI ICs are based on either TEDE or thyroid CDE. TEDE includes a contribution
from inhalation exposure (i.e., CEDE) while the thyroid CDE is due solely to inhalation exposure. The
inhalation exposure is sensitive to the iodine concentration in the source term. Since AUl and AA1 are based
on noble gases, and ASI and AGI are dependent on noble gases and iodine, an over conservative iodine to
noble gas ratio could result in ASI and AGI monitor EAL thresholds that either overlap or are too close to
the AA 1 monitor EAL thresholds.

As with meteorology, assessment of source terms has uncertainty. This uncertainty is compensated for by the
anticipatory classifications provided by ICs in other recognition categories.
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EXECUTIVE SUMMARY
INTRODUCTION

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

NEI 07-01, Methodology for Development of Emergency Action Levels Advanced Passive Light Water
Reactors, is based on the EAL work accomplished through the NUMARC/NESP 007, NEI 99-01 Revision 4
and Revision 5 development process. The history of the development is contained in 99-01 Revision 4 and
continues in Revision 5 of the 99-01 document.

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

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

(2) Human engineering and user friendliness;
(3) Potential for classification upgrade only when there is an increasing threat to public health and

safety;
(4) Ease of upgrading and downgrading;
(5) Thoroughness in addressing, and disposing of, the issues of completeness and accuracy raised

regarding NUREG-0654, Appendix 1;
(6) Technical completeness and appropriateness for each classification level;
(7) A logical progression in classification for combinations of multiple events;
(8) Objective, observable values.

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

" AR - Abnormal Rad Levels/Radiological Effluent
* C - Cold Shutdown./ Refueling System Malfunction
* F - Fission Product Barrier Degradation
* H - Hazards or Other Conditions Affecting Plant Safety
• S - System Malfunction

Each of the EAL guides in Recognition Categories is structured in the following way:

* Recognition Category - As described above.
* Emergency Class - Notice of Unusual Event (NOUE), Alert, Site Area Emergency (SAE) or General

Emergency (GE).
* Initiating Condition - Symptom- or Event-Based, Generic Identification and Title.
* Operating Mode Applicability - Power Operation, Hot Standby, Safe/t" Shutdown, Cold Shutdown,

Refueling, Defueled, All, or Not Applicable.
* E*aw4-Emergency Action Level(s) corresponding to the IC.
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* Basis information for plant-specific readings and factors that may relate to changing the generic IC or
EAL to a different emergency class, such as for Loss of All AC Power.

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

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

AC Alternating Current
ADS Automatic Depressurization System
AP1000 Advanced Passive 1000 Mw PWR (Westinghouse)

APRMA Average Power- Range Meter
ATWS Anticipated Transient Without Scram
CDE Committed Dose Equivalent
CET Core Exit Thermocouple
CFR Code of Federal Regulations
Ci Curie
CMT/CNMT Containment
CSF Critical Safety Function
CSFST Critical Safety Function Status Tree
CVCS Chemical and Volume Control System
DAS Diverse Actuation System
DC Direct Current
DG Diesel Generator
EAL Emergency Action Level
ECL Emergency Classification Level
ED Emergency Director
EFS Communication System
EOF Emergency Operations Facility
EOP Emergency Operating Procedure
EPA Environmental Protection Agency
EPG Emergency Procedure Guideline
EPIP Emergency Plan Implementing Procedure
EPRI Electric Power Research Institute

ERG Emergeney Respease Guidelinfe
ESBVro Econ.... ic Simplified Boiling Water Rea.tcr (General Electric)

ESIA Emnergency Ser-yice Water
FAA Federal Aviation Administration
FBI Federal Bureau of Investigation
FEMA Federal Emergency Management Agency
FSAR Final Safety Analysis Report
GE General Emergency

H4CT-L Heat Capaeit-y T-emper-atre ~imfit
IC
IDLH
IRWST
Keff
LCO
LER
LFL
LOCA
LWR
MCR
MSL
MSIV
mR

Initiating Condition
Immediately Dangerous to Life and Health
In Containment Refueling Water Storage Tank
Effective Neutron Multiplication Factor
Limiting Condition of Operation
Licensee Event Report
Lower Flammability Limit
Loss of Coolant Accident
Light Water Reactor
Main Control Room
Main Steam Line
Main Steam Isolation Valve
milliRem
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ACRONYM

Mw
NEI
NPP
NRC
NSSS
NORAD
NOUE
OBE
OCA
ODCM
ORO
PA
PAG

PIP
PLS
PMS
POAH
PRA/PSA
PWR
psig

R
RCS
RMS
RNS
RPS
RPV

SG
SPDS
SRO
SSE
TEDE
TBD
TOAF/-TA-F
TSC
TVS
WE
WOG

Megawatt
Nuclear Energy Institute
Nuclear Power Plant
Nuclear Regulatory Commission
Nuclear Steam Supply System
North American Aerospace Command
Notification Of Unusual Event
Operating Basis Earthquake
Owner Controlled Area
Off-site Dose Calculation Manual
Off-site Response Organization
Protected Area
Protective Action Guide
PCS Primar}y Containment System
Plant Investment Protection
Plant Control System
Plant Monitoring and Control System
Point of Adding Heat
Probabilistic Risk Assessment / Probabilistic Safety Assessment
Pressurized Water Reactor
Pounds per Square Inch Gauge
Q DCIS Safety Related Distribuated Centrol and Infermation S
Rem
Reactor Coolant System
Radiation Monitoring System
Normal Residual Heat Removal System
Reactor Protection System
Reactor Pressure Vessel
R CUisDc Reaetor- Water- CleanuplShutdowvn Coaling S:
SBGTS8 Stand By gas Tr-eatment System
Steam Generator
Safety Parameter Display System
Senior Reactor Operator
Safe Shutdown Earthquake
Total Effective Dose Equivalent
To Be Determined
Top of Active Fuel
Technical Support Center
Closed Circuit Television System (AP1000)
Westinghouse Electric
Westinghouse Owners Group

yst

ystem
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1.0 METHODOLOGY FOR DEVELOPMENT OF EMERGENCY ACTION LEVELS

1.1 Background

NEI 07-01, Methodology for Development of Emergency Action Levels Advanced Passive Light Water
Reactors, is based on the EAL work accomplished through the NUMARC/NESP 007, NEI 99-01 Revision 4
and Revision 5 development process. The history of the development is contained in 99-01 Revision 4 and
continues in Revision 5 of the 99-01 document.

In 2006 the nuclear power revival of new plants with the advanced passive designs was being planned. The
NEI EAL Task Force developed this decumentNEl 07-01 to address only the Westinghouse AP1000 and the
General Electric ESBWR designs and is the basis for this Vogtle 3 and 4 EAL Technical Basis Document.
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2.0 CHANGES INCORPORATED WITH NEI 07-01

Changes will be identified in this section for future revisions.
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3.0 DEVELOPMENT OF BASIS FOR GENERIC APPROACH

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

This classification scheme is based on the four classification levels promulgated by the NRC as the standard
for the United States. The NRC has determined that US nuclear facilities would continue to classify events
using the four classification levels and that the NRC would re-classify the event in any international
communication.

3.1 Definitions Used in Developing EAL Methodology

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

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

* Notification of Unusual Event
* Alert
* Site Area Emergency
* General Emergency

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

Discussion:

In NUREG-0654, the NRC introduced, but does not define, the term "initiating condition." Since the
term is commonly used in nuclear power plant emergency planning, the definition above has been
developed and combines both regulatory intent and the greatest degree of common usage among
utilities.

Defined in this manner, an IC is an emergency condition which sets it apart from the broad class of
conditions that may or may not have the potential to escalate into a radiological emergency. It can be
a continuous, measurable function that is outside technical specifications, such as elevated RCS
temperature or falling reactor coolant level (a syTnlgn). It also encompasses occurrences such as
FIRE (an event) or reactor coolant pipe failure (an event or a barrier breach).

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

Discussion:

The term "emergency action level" has been defined by example in the regulations, as noted in the
above discussion concerning regulatory background. The term had not, however, been defined
operationally in a manner to address all contingencies.

There are times when an EAL will be a threshold point on a measurable continuous function, such as
a primary system coolant leak that has exceeded technical specifications for a specific plant.

At other times, the EAL and the IC will coincide, both identified by a discrete event that places the
plant in a particular emergency class. For example, "Train Derailment On-site" is an example of an
"NOUE" IC in NUREG-0654 that also can be an event-based EAL.

3.2 Perspective

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

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

3.3 Recognition Categories

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

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

Event-based EALs and ICs refer to occurrences with potential safety significance. The range of seriousness
of these "events" is dependent on the location, number of contemporaneous events, remaining plant safety
margin, etc.

Barrier-based EALs and ICs refer to the level of challenge to principal barriers used to assure containment of
radioactive materials contained within a nuclear power plant. For radioactive materials that are contained
within the reactor core, these barriers are: fuel cladding, reactor coolant system pressure boundary, and
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containment. The level of challenge to these barriers encompasses the extent of damage (loss or potential
loss) and the number of barriers concurrently under challenge. In reality, barrier-based EALs are a subset of
symptom-based EALs that deal with symptoms indicating fission product barrier challenges. These
barrier-based EALs are primarily derived from Emergency Operating Procedures (EOPs) Critical Safety
Function (CSF) Status Tree Monitoring for the AP1000 and Emergency Procedure and Severe Accident
Guidelines (EPG!sAGs) fr, the 98B R. Challenge to one or more barriers generally is initially identified
through instrument readings and periodic sampling. The fission product barrier matrix described in Section
5-F is a hybrid approach that recognizes that some events may represent a challenge to more than one barrier,
and that the containment barrier is weighted less than the reactor coolant system pressure boundary and the
fuel clad barriers.

Symptom-based ICs and EALs are most easily identified when the plant is in a normal startup, operating or
safe/stable shutdcwnSafe Shutdown mode of operation, with all of the barriers in place and the plant's
instrumentation and emergency safeguards features fully operational as required by technical specifications.
It is under these circumstances that the operations staff has the most direct information of the plant's systems,
displayed in the main Control Room. As the plant moves through the decay heat removal process toward cold
shutdown and refueling, barriers to fission products are reduced (i.e., reactor coolant system pressure
boundary may be open) and fewer of the safety systems required for power operation are required to be fully
operational.

It is important to note that in some operating modes there may not be definitive and unambiguous indicators
of containment integrity available to Control Room personnel. For this reason, barrier-based EALs should
not place undue reliance on assessments of containment integrity in all operating modes. Generally,
Technical Specifications relax maintaining containment integrity requirements in cold shutdown and
refueling in order to provide flexibility in performance of specific tasks during shutdown conditions.
Containment pressure and temperature indications may not increase if there is a pre-existing breach of
containment integrity.

Several categories of emergencies have no instrumentation to indicate a developing problem, or the event
may be identified before any other indications are recognized. A reactor coolant pipe could break; FIRE
alarms could sound; radioactive materials could be released; and any number of other events can occur that
would place the plant in an emergency condition with little warning. For emergencies related to the reactor
system and safety systems, the ICs shift to an event based scheme as the plant mode moves toward cold
shutdown and refueling modes. For non-radiological events, such as FIRE, external floods, wind loads, etc.,
as described in NUREG-0654 Appendix 1, event-based ICs are the norm.

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

* Coolant level is dropping; (symptom)
* There is a leak of some magnitude in the system (pipe break, safety valve stuck open) that exceeds plant

capabilities to make up the loss; (barrier breach or event)
* Core (coolant) temperature is rising; (symptom) and
* At some level, fuel failure begins with indicators such as high off-gas, high coolant activity samples, etc.

(barrier breach or symptom)

3.4 Design Differences

Although the same basic concerns with barrier integrity and the major safety problems of nuclear power
plants are similar, design differences will have a substantial effect on EALs. In these cases, EAL guidelines
unique to AP1000 and ESBWR are specified. These passive design plants incorporate the requirements
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contained in EPRI Advanced Light Water Reactor (ALWR) Requirements Document. Accordingly, many of

the plant safety features for both designs are functionally equivalent.

3.5 Required Characteristics

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

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

(2) Human engineering and user friendliness;
(3) Potential for classification upgrade only when there is an increasing threat to public health and

safety;
(4) Ease of upgrading and downgrading;
(5) Thoroughness in addressing, and disposing of, the issues of completeness and accuracy raised

regarding NUREG-0654 Appendix 1;
(6) Technical completeness for each classification level;
(7) A logical progression in classification for multiple events; and
(8) Objective, observable values.

The EAL development methodology pays careful attention to these eight characteristics to assure that all are
addressed in the proposed EALs. The most pervasive and complex of the eight is the first-"consistency."
The common denominator that is most appropriate for measuring consistency among ICs and EALs is relative
risk. The approach taken in the development of these EALs is based on risk assessment to set the boundaries
of the emergency classes and assure that all EALs that trigger that emergency class are in the same range of
relative risk. Precursor conditions of more serious emergencies also represent a potential risk to the public
and must be appropriately classified.

3.6 Emergency Class Descriptions

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

(1) The potential impact on radiological safety, either as now known or as can be reasonably projected;
(2) How far the plant is beyond its predefined design, safety, and operating envelopes; and
(3) Whether or not conditions that threaten health are expected to be confined to within the site

boundary.

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

NOTIFICATION OF UNUSUAL EVENT (NOUE): Events are in process 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 off-site response
or monitoring are expected unless further degradation of safety systems occurs.

Discussion:

Potential degradation of the level of safety of the plant is indicated primarily by exceeding plant
technical specification Limiting Condition of Operation (LCO) CeffiplefTiefiT allowable action
statement time for achieving required mode change. Precursors of more serious events should also be
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included because precursors do represent a potential degradation in the level of safety of the plant.
Minor releases of radioactive materials are included. In this emergency class, however, releases do
not require monitoring or off-site response.

ALERT: Events are in process 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.

Discussion:

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

SITE AREA EMERGENCY (SAE): Events are in process or have occurred which involve actual
or likely major failures of plant functions needed for protection of the public or HOSTILE ACTIONS
that result 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.

Discussion:

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

GENERAL EMERGENCY (GE): Events are in process 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 off-site for more
than the immediate site area.

Discussion:

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

3.7 Emergency Class Thresholds

The most common bases for establishing these boundaries are the technical specifications, bounding
conditions and setpoints for each plant that have been developed in the design basis calculations and the
Safety Analysis Report (SAR).

For those conditions that are easily measurable and instrumented, the boundary is likely to be the EAL
(observable by plant staff, instrument reading, alarm setpoint, etc.) that indicates entry into a particular
emergency class. For example, the main steam line radiation monitor may detect high radiation that triggers
an alarm. That radiation level also may be the setpoint that closes the main steam isolation valves (MSIV)
and initiates the reactor tripiser-,ai. This same radiation level threshold, depending on plant-specific
parameters, also may be the appropriate EAL for a direct entry into an emergency class.

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

Another approach for defining these boundaries is the use of a plant-specific probabilistic safety assessment
(PSA - also known as probabilistic risk analysis, PRA). PRAs have been completed for the designs as part of
the licensing process. PRAs can be used as a good first approximation of the relevant ICs and risk associated
with emergency conditions.

Another critical element of the analysis to arrive at these threshold (boundary) conditions is the time that the
plant might stay in that condition before moving to a higher emergency class. The time dimension is critical
to the EAL since the purpose of the emergency class for state and local officials is to notify them of the level
of mobilization that may be necessary to handle the emergency. This is particularly true when a "Site Area
Emergency" or "General Emergency" is IMMINENT.

3.8 Emergency Action Levels

ICs/EALs are for unplanned events. A planned evolution involves preplanning to address the limitations
imposed by the condition, the performance of required surveillance testing, and the implementation of
specific controls prior to knowingly entering the condition. Planned evolutions to test, manipulate, repair,
perform maintenance or modifications to systems and equipment that result in an EAL Threshold Value being
met or exceeded are not subject to classification and activation requirements as long as the evolution
proceeds as planned. However, these conditions may be subject to the reporting requirements of 10 CFR
50.72.

Classifications are based on evaluation of each Unit. All classifications are to be based upon VALID
indications, reports or conditions. Indications, reports or conditions are considered VALID when they are
verified by (1) an instrument channel check, or (2) indications on related or redundant indications, or (3) by
direct observation by plant personnel, such that doubt related to the indication's operability, the condition's
existence, or the report's accuracy is removed. Implicit in this definition is the need for timely assessment.

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

The Emergency Director must remain alert to events or conditions that lead to the conclusion that exceeding
the EAL threshold is IMMINENT. Under certain plant conditions, an alternate instrument or a temporary
instrument may be installed to facilitate monitoring the parameter. In addition, visual observation may be
sufficient to detect that a parameter is approaching or has reached a classifiable threshold. In these cases, the
classification of the event is appropriate even if the instrument normally used to monitor the parameter is
inoperable or has otherwise failed to detect the threshold. If, in the judgment of the Emergency Director, an
IMMINENT situation is at hand, the classification should be made as if the threshold has been exceeded.-

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

The EOPs contain detailed instructions regarding the monitoring of these functions and provides a scheme for
classifying the significance of the challenge to the functions. In providing EALs based on these schemes, the
emergency classification can flow from the EOP assessment rather than being based on a separate EAL
assessment. This is desirable as it reduces ambiguity and reduces the time necessary to classify the event.

Portions of the IC and EAL bse-sBases are specifically designated as information necessary for the
development of the site specific thresholds of the EALs. These developer information sections are in
[brackets and italicized]. The information contained in these portions consists of references, examples,
instructions for calculations, etc. These portions of the basis need not be included in the plant--seeifie
technical basis document supporting the EALs. In some cases, the information developed from the developer
information may be appropriate to include in the plantspeeifie--technical basis document. In addition, the
appendices are developer information in their entirety.

3.9 Treatment of Multiple Events and Emergency Class Upgrading

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

3.10 Classifying Transient Events

There may be cases in which a plant condition that exceeded an EAL threshold was not recognized at the
time of occurrence, but is identified well after the condition has occurred (e.g., as a result of routine log or
record review) and the condition no longer exists. In these cases, an emergency should not be declared.
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Reporting requirements of 10 CFR 50.72 are applicable and the guidance of NUREG-1022, Rev. 1, Section 3
should be applied.

Existing guidance for classifying transient events addresses the period of time of event recognition and
classification (15 minutes). However, in cases when an EAL declaration criterion may be met momentarily
during the normal expected response of the plant, declaration requirements should not be considered to be
met when the conditions are a part of the designed plant response or result in appropriate operator actions.

3.11 Operating Mode Applicability

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

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that have Cold Shutdown or
Refueling for mode applicability, even if Safe/Stable Shutdown (or a higher mode) is entered during any
subsequent heatup. In particular, the Fission Product Barrier Matrix EALs are applicable only to events that
initiate in Safeigtable Shutdown or higher.

---- 3.11.1 ESB3WR O,.r.atine Modes

tPower- uper-ations ( i):*-
-Stefup(2-

Mode Switch in Run
Mode Switch in Startup of Refuiel

Ht, Shutdewn (3): Mode Swit-h int Shutdown, Average Reactor Coolant Temperatu•er
greater than 420 'F

Stable Shutdown (4) Mode Swit-h- in. Shuttdow;.n, Average Reactor Ceelant Temfper~atr
less than or equal to 120 'F and greatter thant 200 0F

Celd 'Shutdownl (5): Mode Switch int Shutdown, Average Reactor: Coolant Temperature
less than or- equal to 200 'F

Refueling (6).: Mode Switch in Shutdowni or Refuel, and one or moere vessel ha
bolts less than fully tensionoed.

n A ý I A XT

444-4--AP1000 Operating Modes

Power Operations (1):

Startup (2):

Hot Standby (3):

Safe Shutdown (4):

Cold Shutdown (5):

Refueling (6):

Defueled (None)

Reactor Power greater than 5%, Keff greater than or equal to 0.99

Reactor Power less than or equal to 5%, Keff greater than or equal
to 0.99

RCS greater than or equal to 420 'F, Keff less than 0.99

200 'F less than RCS less than 420 'F, Keff less than 0.99

RCS less than 200 'F, Keff less than 0.99

One or more vessel head closure bolts less than fully tensioned

All reactor fuel removed from reactor pressure vessel.
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4.0 HUMAN FACTORS CONSIDERATIONS

Some factors that should be considered in determining the method of presentation of EALs:

* Who is the audience (user) for this information? A senior utility executive would likely want information
presented differently than a licensed operator. Off-site agencies and the NRC may have entirely different
information needs.

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

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

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

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

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

4.1 Lmeyel Of Integr~atien Of EAI~s Wlith Plant Proeedures&

A rigorou- integ ration. f EALs and emergen. y class detefrnunations into the plant. proeedur-e set.,
although having somfe benefits, is probably unnecess pry. Sueh a ri6ru inegrtio could well make it moref
difficuilt to keep documnentation up to date. However-, keeping EALs totally separated fro~m plant proceedur-es
and r-elying on licensed cperator- or- other utiliity Emergeney' Dir-ector memory dur-ing infrequent, high stress
periods is inisufficienit.

RECOMMENDATION:

Visual cues in the planlt procedur-es that it is appr-opriate to consult the EALs is a
method eurrently used by several utiflities. This method can be effective when it is tied to
appropriate training. Notes in thc appropriate plant procedur-es to consult the EALs can also
be used. it should be noted that this diseussion is not restrietcd to only the emcr-geney
proecdurcs; alarm reeognition procedures, abnormal operating preeedures, and normal
operatfing prOccdur~es that apply to cold shutdown and refuaeling modes should also be included.
in addition, EALs can be r-efertened on entry into particular- pr-ocedures or existenee of
particular Critical Safety Function eonditions.

1.2 Method Of Pr-esentation

A vearety of pr-esenation mnethods are pr~esently in use. Methods range freom directly eepyin
NUREG 0654 Appendix 1 language, adding plant specific indiceations to elaffy ThýG 0651, use ot
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proceedur-e laniguage ineluding specific tog nutmber-s for- inisk~ment r-eadings and alarmns, deliberate emssienc
instrument tog numbers, flew charts, cr-itieal safety functien status trees, checklists, and eecmbinatients afth
aiboe.

What is clear, however-, is that the licensed operator- (typically the Shift Superi'ser) is the first User- Of
this informffation, has the least amonaft of help in inte~r--eting the EALs, and alse has ether- significan
r-espensibilities to fulfill while dealing with the EALs. Emer-gency DirectorS outside the Contfel Room t
whoem r-espensibilities are tur-ned ever. have other- r-su~e and advisers available to them that a license
operator may not have when first faced with anl emegnc itaient. in addition, as an emfergencey situation
evolves, the operating staff and the health physics staff are the persennel whe muist first deal with informatie
that is germaneit te changing the emiergency elassificatien (up, down, or o•ut of the emer.gency class).

RECOMMENDATION,

The method of presentation should be one with whieh the operations and health physic
Sytaff or cm-oetable. As is the caSe for emergency procedures, bases for steps should be in a
separeate (or- separgable) document suitable for- training and for- d cFecrnt c by emertgency
response pdrilSOnl and off site agencips. Each nuclear plant should arieady have presentation
and human faittrs standards as part o f its proentlyoe writing guidance. EALs that are
icions itnt with those proeedure writing standards (inlp p areticular, emerigency operating
pr olevel, s whieh most closely coreespond to the cisnditns unarrider. wshieh EALs must be used)
should be the norm for- each utility.

4.3 8rympteom based, Event based, Or- Ba~ief based EALs

A r-eview of the emer-gency class descriptions provided elsewher-e in this documenit shows that NOUEs and
Alerts deal primar-ily with sequences that are pr-ecur-sors to mfere seriou emegenies or- that may have taken-a
plant outside of its intended oper-ating onvelope, but currently pose no danger- to the public. Obser-vable
indications in these classes can be events (e.g. natural phenomfena), symfiptomfs (e.g., high temper-atur-e, low.
water level), or- barrier related (e.g., challenige to fission product bar1e). As __ esalates to Si te Area
Emergency and General Emergency, potential radiological impact to people (both on site and off site) rise.4.1

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

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

RECOMMENDATION:

A combination approach that ranges from primarily event based for- NOUEs to pr-imar-ily symptom or-
bar-rier based for- General Emergncs isreommended. This is to better- assure-that timnely,
r-ecognition and notification occurps, that events occur-ring during refueling and cold shutdown arc

1 J • ! • .I • A T
• * 11 I 1 LI , tie T

nnnronrintclv covered, and that muitmie cvcnts can he ettectivelv trcnteul in the ~,A I .~.-- rr- +r ...... ,I ....... 7 ................ r ' --- d.I . . . . . . . . .
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5.0 GENERIC EAL GUIDANCE

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

5.1 Generic Arrangement

The information is presented by Recognition Categories:

* A - Abnormal Rad Levels / Radiological Effluent
* C - Cold Shutdown./ Refueling System Malfunction
* F - Fission Product Barrier Degradation
* H - HAZARDS or OTHER Conditions Affecting Plant Safety

S S - System Malfunction

EALs for permanently defueled plants and Independent Spent Fuel Storage Installations are contained in NEI
99-01, current revision and are not addressed in this document.

The Initiating Conditions for each of the above Recognition Categories is in the order of NOUE, Alert, Site
Area Emergency, and General Emergency. For all Recognition Categories, an Initiating Condition matrix
versus Emergency Class is first shown. For Recognition Category F, the barrier-based EALs are presented in
Tables 5-F-1 and F-2 and-S-ý5Ffor ESBWR and AP1000 respectively.-

With the exception of Recognition Category F, each of the EAL guides in Recognition Categories is
structured in the following way:

* Recognition Category - As described above.
* Emergency Class - NOUE, Alert, Site Area Emergency or General Emergency.
* Initiating Condition - Symptom- or Event-Based, Generic Identification and Title.
" Operating Mode Applicability - These modes are defined in each licensee's technical specifications.

The mode classifications and terminology appropriate to the specific facility should be used.
* E*afnple-Emergency Action Level(s) - these EALs are examples-of-conditions and indications that I

were considered to meet the criteria of the IC.
* Basis - provides information that explains the IC and e*ampwL-EALs. The bases are written to assist the

personnel implementing the generic guidance into site-specific procedures. Some bases provide
information intended to assist with establishing site-specific instrumentation values. Appendices A and C
provide detailed guidance on implementing their corresponding Recognition Categories.

For Recognition Category F, basis information is presented in a format consistent with Tables 5-F-i, 2 and 3.
The presentation method shown for Fission Product Barrier Function Matrix was chosen to clearly show the
synergism among the EALs and to support more accurate dynamic assessments.

5.2 Generic Bases

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

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

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

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

5.3 Site Specific Implementation

The guidance presented here is not intended to be applied to plants as-is. However, the benefits of aligning
with the guidance as closely as possible may be realized in; improved interface with the NRC, improved
interface with other utilities, better positioning to adopt future enhancements such as FAQs. The generic
guidance is intended to provide the logic for developing site-specific IC/EALs using site-specific IC/EAL
presentation methods. Each utility will need to implement the IC/EALs using site-specific needs with regard
to instrumentation, nomenclature, plant arrangement, and method of presentation, etc. When plant design
prevents use of ICs/EALs prescribed in NEI 07-01, other indications that address the subject condition should
be implemented. Such revision is expected and encouraged provided that the intent of the generic guidance is
retained. Deviations from the intent may be acceptable, but will need to be justified during regulatory review.
Items associated with presentation, e.g., format, sequencing of IC/EALs, IC numbering, recognition
categories are at the option of the utility. RIS 2003-18 and its supplements 1 and 2 clarify the expectations
for alignment with the guidance document and the associated regulatory review requirements.

The generic guidance includes both ICs and e*aw4pte-EALs. It is the intent of this guidance that both be
included in the site-specific implementation. Each serves a specific purpose. The IC is intended to be the
fundamental criteria for the declaration, whereas, the EALs are intended to represent unambiguous @*amples
o4-conditions that may meet the IC. There may be unforeseen events, or combinations of events, for which
the EALs may not be exceeded, but in the judgment of the Emergency Director, the intent of the IC may be
met. While the generic guidance does include Emergency Director judgment ICs, the additional detail in the
individual ICs will facilitate classifications over the broad guidance of the ED judgment ICs.

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

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

5.4 Definitions

In the IC/EALs, selected words have been set in all capital letters. These words are defined terms having
specific meanings as they relate to this procedure. Definitions of these terms are provided below.

BOMB: A-nRefers to an explosive device suspected of having sufficient force to damage plant systems or
structures.

CIVIL DISTURBANCE: A group of one or more persons violently protesting station operations or activities
at the site.

CONTAINMENT CLOSURE: The site specific procedurally defined action taken to secure primary
containment (AP4000) or-P i I l.... nda. y e.ntainm.... nt (ESB..r and its associated structures, systems,
and components as a functional barrier to fission product release under existing plant conditions.

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

FAULTED: In a steam generator, the existence of secondary side leakage that results in an uncontrolled drop
in steam generator pressure or the steam generator being completely depressurized.

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 Nuclear Power Plant or its personnel that includes the use of violent
force to destroy equipment, take HOSTAGES, and/or intimidates 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 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 Nuclear Power Plant. Non-terrorism-based EALs should be used to address such activities, (i.e.,
violent acts between individuals in the OWNER CONTROLLED AREA).

HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly or by stealth
and deception, equipped with suitable weapons capable of killing, maiming, or causing destruction.

IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH): An atmospheric concentration of any
toxic, corrosive or asphyxiant substance that poses an immediate threat to life or would interfere with an
individual's ability to escape from a dangerous atmosphere.

IMMINENT: Mitigation actions have been ineffective, additional actions are not expected to be successful,
and trended information indicates that the event ,or condition will occur. Where "IMMINENT" timeframes
are specified, they shall apply.
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LOWER FLAMMABILITY LIMIT (LFL): The minimum concentration of a combustible substance that is
capable of propagating a flame through a homogenous mixture of the combustible and a gaseous oxidizer.

NORMAL PLANT OPERATIONS: -Activities at the plant site associated with routine testing, maintenance,
or equipment operations, in accordance with normal operating or administrative procedures. Entry into
abnormal or emergency operating procedures, or deviation from normal security or radiological controls
posture, is a departure from NORMAL PLANT OPERATIONS.

POINT OF ADDING HEAT: A Unit specific reactor power level at which sufficient energy is being added
to the reactor coolant from the reactor to result in a bulk coolant temperature increase. [This value may vary
slightly based on plant core loading and time of life. For purposes of identifying the Unit specific reactor
power level, a typical value may be chosen to prevent having to recalculate this setpoint. Sites may choose to
operationally have their staff identify that the reactor is at the POAH and not develop a specific power level
equivalent to the POAH.]

PROJECTILE: An object directed toward a Nuclear Power Plant that could have an effect sufficient to cause
concern for its continued operability, reliability, or safety of personnel.

-PROTECTED AREA: (site speeifi) Typi•c4ly, the The area which normally encompasses all
controlled areas within the security PROTECTED AREA fence.

REACTOR BUILD1ING ISOLATION:. ESBWR equivalent of CONTAINAMENT CLOSURE for- AP400O.

RUPTURED: In a steam generator, existence of primary-to-secondary leakage of a magnitude sufficient to
require or cause a reactor trip and automatic depressurization.

SIGNIFICANT TRANSIENT: An UNPLANNED event involving one or more of the following: (1)
automatic turbine runback greater than 25% thermal reactor power, (2) electrical load rejection greater than
25% full electrical load, (3) Reactor TripIgefa-li, (4) Safety Injection Actuation, or (5) thermal power
oscillations greater thanl0%.

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

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

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

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

VITAL AREA: (site specific) Typically, anyAny area, normally within the PROTECTED AREA, which I
contains equipment, systems, components, or material, the failure, destruction, or release of which could
directly or indirectly endanger the public health and safety by exposure to radiation (site-specific).
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Table 5-A-1

Recognition Category AR

Abnormal Rad Levels / Radiological Effluent

INITIATING CONDITION MATRIX

NOUE ALERT

AU-I-R Any UNPLANNED Release of
Ul Gaseous or Liquid Radio-activity to

the Environment that Exceeds Two
Times the Off-site Dose
Calculation Manual for 60 Minutes
or Longer.
Op. Modes: All

AU-2R Unexpected Rise in Plant
U2 Radiation.

Op. Modes: All

AA--R Any UNPLANNED Release of
Al Gaseous or Liquid Radioactivity to

the Environment that Exceeds 200
Times the Off-site Dose Calculation
Manual for 15 Minutes or Longer.
Op. Modes: All

AA3R Release of Radioactive Material or
A3 Rise in Radiation Levels Within the

Facility That Impedes Operation of
Systems Required to Maintain Safe
Operations or to Establish or
Maintain Cold Shutdown
Op. Modes: All

AA2R Damage to Irradiated Fuel or Loss of
A2 Water Level that Has or Will Result

in the Uncovering of Irradiated Fuel
Outside the Reactor Vessel.
Op. Modes: All

SITE AREA EMERGENCY

AS1IR Off-site Dose Resulting from an
S1 Actual or IMMINENT Release of

Gaseous Radioactivity Exceeds 100
mR TEDE or 500 mR Thyroid CDE
for the Actual or Projected Duration
of the Release.
Op. Modes: All

GENERAL EMERGENCY

AQI-R Off-site Dose Resulting from an
G1 Actual or IMMINENT Release of

Gaseous Radioactivity Exceeds
1000 mR TEDE or 5000 mR
Thyroid CDE for the Actual or
Projected Duration of the Release
Using Actual Meteorology.
Op. Modes: All
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AU4IRU 1
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the Environment that
Exceeds Two Times the Off-site Dose Calculation Manual for 60 Minutes or Longer.

Operating Mode Applicability:

Example Emergency Action Levels:

All

(1 or 2 or 3-of-4-of 5

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

Ap10@0
Plant Vent
Turbine Island Vent
Gaseous Radwaste Discharge
Liquid Radwaste discharge
Wastewater Discharge

VFS-RICA- 103
TDS-JE-RE001
WGS-RICA-017
WLS-RIA-229
WWS-JE-RE021

[TBD]
[TBD]
[TBD]
[TBD]
[TBD]

ESBWR
Plant, Sta. k 11 D .PR •RS 13 [TBD]
Liquid Radwaste Dishar7ge D- 1 1PRM4 RMCS 11 [TBD]
isolation Condenser- Vent Exhaust Dli1 PRA4 RM4S 19 [T-BD]

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

AP1-00O
Steam Generator Blowdown

Main Steam Line
Service Water Blowdown
Containment Air Filtration Exhaust

BDS-RE-010
BDS-RE-01 I
SGS-RIA-026, RIA-027
SWS-RIA-008
VFS-MA-02A, MA-02B

[TBD]
[TBD]
[TBD]
[TBD]
[TBD]

Main Steamlinle D)l1 P-RMA RMS44 01 [TED]~
Containmnent Pur-ge Exhaust D11 PRM4 RM4S 23 [TED]
DP-Aell Suimp LCGLA1CW Dischar-ge D)li PRM RMS 16 [TED]j

Tur-bine Bldg. Combinied Venftilation Exhauist D)li PRA4 RN4 10 [TED]
Radwaste Bldg. Ventilation Exhaust D)li1 PRM4 RMS4 17 [TEDf"]

3. Confirmfed saffple anaieyses fer- gaseouts or liquid releases indieates conceentfationis of reles
rate in xces cf two times (site specific ODCM) with a release durat-ion c-f 6-0 minutes or longer.

4. VALID readin on pmter r-adiatein monitoring sstem gr~eater- than 0. 10 ff444w above norm~al
back~ground sutie fo 60 minutes or longer [for- sites having telemnetered per-meter moinitor]

5. VALID indication on automatic real tim~e dose assessment capability gr-eater thani (site specii
-valute) for- 60 minuttes or lenger [for sites having suceh capability].
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3. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or release rates, with
a release duration of 60 minutes or longer, in excess of two times [site-specific ODCM - TBD].

Basis:

[Refer- to Appendix*A for- a detailed basis. f the radiological effluent lG/EALs.]1

This IC addresses a potential or actual decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time. Nuclear power
plants incorporate features intended to control the release of radioactive effluents to the environment.
Further, there are administrative controls established to prevent unintentional releases, or control and monitor
intentional releases. [Thesqe controls are located in the Off site Dose ,alc.lat•ie Man.al (ODCM).] The
occurrence of extended, uncontrolled radioactive releases to the environment is indicative of a degradation in
these features and/or controls. [Somfe sites. m ay find it ad.antageos to address ga

-- .The ODCM multiples are specified in ICs RU1 and liquid releases with separate initiating
cenditiens and EALs.]

The OCr, multipls a.... .spe.ified in WCs AU and AA1RA1 only to distinguish between non-emergency
conditions, and from each other. While these multiples obviously correspond to an off-site dose or dose rate,
the emphasis in classifying these events is the degradation in the level of safety of the plant, NOT the
magnitude of the associated dose or dose rate. [Releases should not be prorated or averaged. For example,
a release exceeding 44 ODCfor- =30 .nintes. does not meet the thrgesholdfo•r this !.]

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

EAL #1 addresses radioactivity releases, that for whatever reason, cause effluent radiation monitor readings
to exceed two times the Technical Specification limit and releases are not terminated within 60 minutes.
[This alarm setpoint may be as-sociated with a planned batch r-elease, or- a continuous. release pgath. Mn either
ease, thesein.

-EAL #2 is established by the O-DGM to warn of a release. Indexing the EAL threshold to the ODGA
setpoints in this manner ensures that the EAL threshold will never- be less than the setpoint established by-a
speo... dischar.ge pernit.]

EAL #2 addresse .. intended for effluent or aeidenit radiatfien mcnitcrsmonitoring on non-routine release
pathways i-.,e-for which a discharge permit would not normally be prepared). [The setpoint. wil be based on
r-adiation monitor readings to exceeed ii'~w timfes the Technical Specification limit and releases areno
terminated within 60 minutes.. The ODG-M Z esalse -a mehdlogy forF determining efflutent radiation
moio eitp. .n. e ODC-. specfies default sour.e tfems and-, for gas.eous releases, pr-escribes the useron
pre dete• ined••,, annual aver5age meteorogy in te most limiting downwind secto ..forshowing compliance
with the regulato~' commitments. These moinitoir reading E&4& should be determtined using thi
mtefhedelgy4.
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EAL #3 addresses uncontrolled releases that are detected by sample analyses, particularly on unmonitored
pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger leakage in river water systems,
etc.

The 0.10 m1w v;alue l in EAL #1 is4s based o a release rate not ex'eeding 500 em per- year, [cs
proided in tMe ODGM, pr.ated ever- 8766 hours, muliplied b.y A.., anid rouended.. (500 .8766 * 2
0.114). This. is als the basis of the site speetfie value in EAL A51.

[&A&s #4 and #2 dir-etly earrelate with the IC sinee annual average meteor-elegy is. r-eqir-ed to be
,used in showing eemplianee with the ODCMA and is used in ealeulating the alarm setpeiwts. 94's #4 and #5
are a fuitntieon of aectual mnfetweorlgy, which will likely be diffrenHt fromt the limfiting afn:alaeraevle
Thus., there will likely be a numerical inteonsis-etenY. How~ever-,] the fundamfenital baisis of this 1C- is NOT
dese or- dose rate, but rather- the degfadafieon int the level of safety of the plant implied by the Uneontrell
r~elease. Exceedinig EAL. #4 ~r EAL #5 is an indichatiOn Of ani unconftfOlled rele40ase mee0a006ng the funfdamfenital
basis for- this 1G.

AP4000-
References:

VFS-M3C-101
WGS-M3C-101
WLS-M3C-101
WWS-M3C-100
BDS-M3C-101
SGS-M3C-101
SWS-M3C-101
RMS-J7-001
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ESB••R References: [TrBD]
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AU2RU2
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Unexpected Rise in Plant Radiation,

Operating Mode Applicability:

&x-ampe-Emergency Action Levels:

All

(1 or 2)

1. a. UfeentfeledSpent Fuel Pool Low-Low Alarm 22.75 ft. APP-SFS-LICA-19A/B/C indicating an
uncontrolled water level drop in tany-e4-the fellewing Spent Fuel Pool with all irradiated fuel
assemblies remaining covered by water.

AP1000
'Spent-el Peal4 T -, A 1__ ')) 7C rý __ OULI T Til A In A /T) it-

-ESBIA
Rx Well Cavity G-21 FAPCS LS9 N020 Low [TBDI

Buffer- Peel 621 FAPCS LS N019 Lew [T-BD]
Upper- Fuel Tr-ansfer- Peal G21 FAPCS LS N018 Lew [T-BD]
SkDwmlerl Surge Tank A, Level 621 FACS 1LS R621 Low, [T-D-

LS R622 Low Lew [-23 feet]
Spent Fudel Storage Peal G-21 FAPCS 1L8 R6341 ow, [T4D"

LI1 R632, L! R633
Lower- Fuel Transafe Peel G2 1 FAPCS L=S N026 Low FTBD]

AND

b. Unplanned VALID (ie speeifie)-Direct Area Radiation Monitor reading rise in
following:

any of the I

APD1000
Fuel Handling Area Exhaust Radiation Monitor
Containment High Range
Refueling Bridge Portable Monitor

-ESBWR

VAS-RE 001
PXS-RICA-160, 161, 162, 163
[site specific - TBD]

Refuling Floor- Area #1, EL 34000 (ReaeDt. Buildin;g)
Refue•ing Floor Area #2, EL 31000 (Reactor Building)
New Fuel Buffer Poel, EL 27000 (Reactor- Building)

P21 ARM4 RA48 01
E)21 ARM4 RMS 02

D2i1 ARMO RN4,

1w 1it, Bufler- Peel, EtL -2,000 (Reacte-r B1ulding) ) 2t I AD1 DA4IR
Fu.el Handling Machine (W.TS), EL 34000 (Reactor Building) ..24 AR.. RA
Spent Fuel Pooer• , EL 4650 (Fuel Building) D21 ARM 1,M48
Fuel Handling Machine, EL. 1 650, (Fuel Building) D2W! A 4A RA4
Fudel Tr-afsfer- Cask Area, EL 1650 (Fuel Building) 921 ARM4 RM4S
IETS Fuel Bttiklinp' 1selntirn Valve Reem (Inside 06 4600 fl24 ARM RA48

03
04
4-0
0i-
02
03
42

---- ------------------ -- - --- '-------v, I

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

AP1000
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Primary Sampling Room:
Containment Area Personnel Hatch:
Main Control Room:
Chemistry Laboratory
Fuel Handling Area 1:
Rail Car Bay:
Liquid and Gaseous Radwaste Area:
Technical Support Center:
Radwaste Building Mobile Systems:
Hot Machine Shop:
Annex Staging/Storage Area
Fuel Handling Area 2:

RMS-JE-RE008 [TBD]
RMS-JE-RE009 [TBD]
RMS-JE-REO1O [TBD]
RMS-JE-REO1 1 [TBD]
RMS-JE-RE012 [TBD]
RMS-JE-RE013 [TBD]
RMS-JE-RE014 [TBD]
RMS-JE-RE016 [TBD]
RMS-JE-RE017 [TBD]
RMS-JE-RE018 [TBD]

RMS-JE-RE019 [TBD]
RMS-JE-RE020 [TBD]

*Normal levels can be considered as the highest reading in the past twenty-four hours excluding the
current peak value.

Basis:

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

[An light of Reactor Gavipy Sea! fiailur-e incident-s at A~ve diferent PW4Rs. and less of iater in the Spent Fue
Pit/Fuel Transfr Canal at a BW4R, explieit cover-age of these "~es of event-s via &AL #41 is app ropriate given
teir- potential for iner•eased doses. to plant staff.] Classification as a NOUE is warranted as a precursor to a
more serious event. [Site -pee.fi. in.dieatons may in.lude instr-umentation such as . .waer .level and local area
raidiationt mtonitor-s, and personnel (e.g., refuln qrw eot.I vilable, video camter-as maty allo
remotem observation. Dependinig an available level intuettothe deelar-ation threshold maey need toe be
based on indications. of water- makeup rate or-decr~ease in refue cln wae soage tank level.]

While a radiation monitor could detect an increase in dose rate due to a drop in the water level, it might not
be a reliable indication of whether or not the fuel is covered. [For example, the reading on an area radiation
montitor located on the refuteling bridge may incirease duie toe plkanned evolutions suceh as head lif, or even a
futel assembly being raisýed in the mtanipulator mfast-. Gener-ally, increased raidiation moenitor- indications wl
need ...... t.combined with a. oth.er i(tOr o prsonne lreporet) of ater lo ss.] For refueling events where the
water level drops below the RPV flange classification would be via CU2. This event escalates to an Alert per
IC AA-2RA2 if irradiated fuel outside the reactor vessel is uncovered. For events involving irradiated fuel in
the reactor vessel, escalation would be via the Fission Product Barrier Matrix for events in operating modes
1-4.

[The ESBIWR futel pgool cooling function is. also provided int the event that a r-ecently untloaded fuel
batch requires continued cooling dur ing, the -postacident poer-iod. The spent fuel pool cont-ains. su~ffien
invent.. . t ensure no opera.tor aci .is. r .... ir duing the first 72 hou.r.s. .ter- that p.eriod, either. makeup
water muist be supplied to the spent futel pool or the FAPGS muist be initiated. The FAPGS equipmfent is9
envireonmenitally qualified, so access is not r-equir-ed and redundancy is. included in system eemponient-s.]

EAL #2 addresses UNPLANNED rise in in-plant radiation levels encountered during operation of plant
processes that represent a-degradation in the control of radioactive material, and represent a potential
degradation in the level of safety of the plant. This EAL excludes in-plant radiation levels that may result
from use of radiographic sources. This event escalates to an Alert per IC AA3RA3 if the increase in dose
rates impedes personnel access necessary for safe operation.
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APIlOOO R ferences:

SFS-M3C-101
RCS-M3C-101
VAS-M3C-101
PXS-M3C-101
RMS-J7-001
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ESBW.R Refercnees
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AAI-RAI1
Initiating Condition -- ALERT

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the Environment that
Exceeds 200 Times the Off-site Dose Calculation Manual for 15 Minutes or Longer-

Operating Mode Applicability:

E*ample-Emergency Action Levels:

All

(1 or 2or 3 of-4-of 5

1. VALID reading on any effluent monitor that exceeds 200 times the alarm
current radioactivity discharge permit for 15 minutes or longer.

setpoint established by a

AP4000
Plant Vent
Turbine Island Vent
Gaseous Radwaste Discharge
Liquid Radwaste discharge

VFS-RICA- 103
TDS-JE-RE001
WGS-RICA-017
WLS-RIA-229

[TBD]
[TBD]
[TBD]
[TBD]
[TBD]leo,atewater 'iseltar-ee 6 zf+s trCBKU-A,

ESB"
Plant Sta-k D" 1D PRN, RD4 13 [T1BD]
Liquid Radwaste Dischar-ge PDI I -P RM 4 -RM 4S 11 IT-BD]

Isolatien Condenser- Vent Exhaust D II -P RMA - 41S 19 [T-BD]
2. VALID reading on one or more of the following radiation monitors that exceeds the reading shown for

15 minutes or longer:

AP1-000
Steam Generator Blowdown

Main Steam Line
Service Water Blowdown
Containment Air Filtration Exhaust

BDS-RE-011
BDS-RE-010
SGS-RIA-026, RIA-027
SWS-RIA-008
VFS-MA-02A, MA-02B

[TBD]
[TBD]
[TBDI
[TBDI
[TBD]

ESBAL
M,;in Sc..a.inc D 11 DDPR4 DRMS 01 [TBD]

in tPurge Exhaust Pl I I tRA RA 23 [TBD]
Dr"'ell Sump LCW•!H4CW Dischar-ge P 11 DPRA RMA4 16 [TBD]
Turbine Bldg. Combined Ventilation Ehauist Pl I I PR-MI4 •R N 4 10 [TBD]
Radwaste Bldg. Ventilation Exhaust D. . .PRM4 R... 17 [T.BDl

3. Confirmed samfplc antalyses fer gaseous or liquid releases indicates eeneentfatiefns or- r.,ase
rates in exeess of 200 timnes [ site specific]j ODCM4 with a release durati on of 15 minuites or lonfger-.

4. VALID readin onprieer r-adiation moioigsstem greater- than 10.0 mR'hrf above nor~mal
background sustainedfr 15 mflinutes or- longer: [for sites hav ing tlemeter-ed per-imeteF monitors].

5. VIALID indication on autotmatic real timne dose assessmnent capability greater- than (site specii
value) for 15 mainutes or longer [for sites having such capability].
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3. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or release rates, with
a release duration of 15 minutes or longer, in excess of 200 times [site specific TBD] ODCM.

Basis:

[Refer to A7ppendix A foer a detailed basis. of tMe raddiologieal effluentf !GEAL4.]

This IC addresses a potential or actual decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time. I. -,1. .,
plants ineorper-ate features intended to eontroel the release of radioaetive effibuents to the enviroenment-.
Fr ther, there ar. e administrative contro.ls. established to p9r.event .. nintent.ional r.eleases, r• e.ontrol and
monitor- intentional releases. These controls are located in t-he Off site Dose calculation Manual (ODC494.]
The occurrence of extended, uncontrolled radioactive releases to the environment is indicative of a
degradation in the features and/or controls established to prevent unintentional releases, or control and
monitor intentional releases. [Some sites. may find it advantages to address. gaseous and liquid releases
with separalte initiating conditions. and EALs.]

The ODCM multiples are specified in ICs AU4-RU1 and AA4RA1 only to distinguish between non-
emergency conditions, and from each other. While these multiples obviously correspond to an off-site dose
or dose rate, the emphasis in classifying these events is the degradation in the level of safety of the plant,
NOT the magnitude of the associated dose or dose rate. Releases should not be prorated or averaged.

UNPLANNED, as used in this context, includes any release for which a radioactivity discharge permit was
not prepared, or a release that exceeds the conditions (e.g., minimum dilution flow, maximum discharge flow,
alarm setpoints, etc.) on the applicable permit. The Emergency Director should not wait until 15 minutes has
elapsed, but should declare the event as soon as it is determined that the release duration has or will likely
exceed 15 minutes. Also, if an ongoing release is detected and the starting time for that release is unknown,
the Emergency Director should, in the absence of data to the contrary, assume that the release has exceeded
15 minutes.

EAL #1 addresses radioactivity releases that for whatever reason cause effluent radiation monitor readings
that exceed two hundred times the alarm setpoint established by the radioactivity discharge permit. This
alarm setpoint may be associated with a planned batch release, or a continuous release path. [M either- ese,
the setpoint is. established by, the ODGAI to warn of a release that is. not in compliance. indexing theEL
threshAo to te ODM setp:int. s in this manner. ensur.es that the EAL threshold will never- be less than the
setpaint established by a spetfi diseharge p~ern it.

EAL #2 addresses effluent or accident radiation monitors on non-routine release pathways (i.e., for which a
discharge permit would not normally be prepared). [Toq ensur-e a realistic near linear escalation path, a
sepoeint should be selected roeughly half way betveen the ALU] EAL 42 value and the value calculated for-
aS] rad mon,,it•o• val.. e. The setp.int 0ill be based on r.adiation ;monitor readings to excee . o. htundred
times. the Technical Specificationt limit and releases. are not ter~ninated within 60 minutes. The ODGM
establishes a mtoooyfrdemingeffluent radiation moio epit.The ODdM secifies default
souree termns and-, for- gaseous. releases-, p~rescribes the use of pr-e determined annual aver-age metreorology in
the most limiting downwind sector-forF showing compliance with the regulatory commitment-s. Th4es-e menkte
r-eading EALs should be determined using this. methodology. ]

EAL #3 addresses uncontrolled releases that are detected by sample analyses, particularly on unmonitored
pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger leakage in river water systems,
etc.
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The 10.0 mR'hr- veAlue in EAL #4 is based on a release rate not exceedintg 500 ffweffi per yeaF[, Lis
provided in the ODGAI- pr-erated oer,, 87,66 hours, multiplied by 200, and roeunded. (500 8766 x* 200-
41.41). This is also the basis o•f the site speeifievalue in EAL #S.

EALs #1 and #2 directly correlate with the IC since annual average meteorology is ...eq•"i•ed-e- be-•used-Fin
sheiwing eomplianice with the ODGAI and is. used in calcuilating the alarm setpoints]. EAhs #4 and #5 are -a
funcficn of aeteal mneteorology, whieh will likely be diff-erent fromf the lifflting annoual average value. [ATU-s,
there will likely be a numer.al inconsist.ency. However,-] the fundamental basis of this 1G is NOT a dose or
dose rate, but r.ather. the degrada.ion in the level of safety of the plant i .plied by the uncntrlled release.
Aexeedinig EAL #4 or: EAL #5 is an inidication of an uneentfelled release mneeting the Afundamnental basis fo-r

[Due to the Hncert-ainty assoeiatcd with meteoroelogy, erecymplementing p9rocedur-es shol
call for the timely peijorance of dose assessments u-sing actual (r~eal time) meteoroelogy in the event of--a
gaseous radioactivity release of this magnitude. The results of these as-sess-ment-s should be compar-ed to the
!Gs AS] andAG] to determine ifthe event elassoeation should be escalated.]

APIOOO References:

VFS-M3C-101
WGS-M3C-101
WLS-M3C-101
WWS-M3C-100
BDS-M3C-101
SGS-M3C-101
SWS-M3C-101
RMS-J7-001
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E1SBW1LR Refefrenes: [TBD•]r
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AA2RA2
Initiating Condition -- ALERT

Damage to Irradiated Fuel or Loss of Water Level that Has or Will Result in the Uncovering
of Irradiated Fuel Outside the Reactor Vessel.

Operating Mode Applicability:

F-affple-Emergency Action Levels:

All

(1 or 2)

1. A VALID alarm or e4e*ated-reading on one or more of the following radiation monitors-4ue-4e
irradiated fuel unc-vefy or- damage:

AP-000
Fuel Handling Area Exhaust Radiation Monitor
Containment High Range
Refueling Bridge Portable Monitor

VAS-RE 001
PXS-RICA-160, 161, 162, 163
[site specific - TBD]

Refuaeling Flr1 Area #1, EL 31000 (Reaetar- Building) D21 ARDM RD4S 01
Refueling Fleer- Area #2, EL3400O (Reacter Building) D21 ARM RA4. 02
New Fuel Buffer Pool, EL 27000 (Reate. r Building) D21 RMS AR.

03
New Fuel Buffer Peel, EL 27000 (Reactor- Building) D21 RMS AIR

04
Fuel Handling Maehinie (LETS), EL 314000 (Reactor- Building) D21 ARA4 RMS 10
Spent Fuel Po•r• , EL 1650 (Fuel Building) D21 ARM RA4

G1-

Fuel Handling Machine, EL 1650 (Fuel Building) D21 ARM RN. .
02

Fuel TrIanfer- Cask Area, EL 1650 (Fuel Buildinig) D21 ARM RM4S
03

LETS Fuel Building iso-lat-ion Valve, Room (Inside), EL 1650 D221 ARM RMCS
4-2

2.-A. Spent Fuel Pool Low-Low Alarm [TBD] ft on PP-SFS-LICA- 1 9A/B/C indicated water level drop
in the reactor refueling cavity, spent fuel pool(s) or fuel transfer path that will resultresulting in
irradiated fuel becoming uncovered.

AP4-000
SpenIt Fuel Pool Low Low Alarm _-ft. SF5 6IC'A 1A 9 IBC

ESBVA
RgE Well Cavity G21 FAPCS US N020 Low [TBD]
Buffer Pool G21 FAPCS 1=S N019 Low [TtBD]
UppFer Fuel Transfer Peol G21 FAPCS LS N018 Lew

T.. ,-DI
Sldmffef Sur-ge Tank A4B Level G21 F-APCS 1LS R6-21 Law, [TBD]q

1=S R622 Loew Low [23 feet]
Spent Fuel Storage Pool G21 FAPCS 6S R634Loew FT-BDJ,
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LI R632, LI1 R633 [T4D]

L.wer Fuel Tr.a.sfer Peal G21 FAPGS L' N026 Lew [TDq]

Basis:

This IC addresses specific events that have resulted, or may result, in unexpected rise in radiation dose rates
within plant buildings, and may be a precursor to a radioactivity release to the environment. These events
represent a loss of control over radioactive material and represent degradation in the level of safety of the
plant. [Thesee•vent scalate fom !- ,A U2 in that fuel aet ",oi' ha" been released-, or is an6ticipated due te f•el

EAL #1 addresses radiation monitor indications of fuel uncovery and/or fuel damage. Increased readings on
ventilation monitors may be indication of a radioactivity release from the fuel, confirming that damage has
occurred. Increased background at the monitor due to water level decrease may mask increased ventilation
exhaust airborne activity and needs to be considered. [While a radiation ;netiter could detect an increase in
dosve rate due to a dr-op in the water leveb, it might mnot be a reo-liable indication of whether or- not the fHel is
covered. For- example, the monitor eo.. din fa propery responding to a known event involving transfer
or relocation of aq sourcee, sqtored in or near the fitel pooel or- responding to a planned evolution such as
removal of the reactor head.] Application of these Initiating Conditions requires understanding of the actual
radiological conditions present in the vicinity of the monitor.

In EAL #2, site-specific indications may include instrumentation such as water level and local area radiation
monitors, and personnel (e.g., refueling crew) reports. [If available, video camer.as. may allow, r.emote.
obsep.atian. Depending opt available level indication, the Ldear-ation thr-sheld may need toe be based-o
indications of water makeup rate. ]

Escalation, if appropriate, would occur via IC A84-RS 1 or A4-9RG 1 or Emergency Director judgment.-

AP......References:

SFS-M3C-101
VAS-M3C-101
PXS-M3C-101
RMS-J7-001
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ESRWR Rzfzrznc.....: I
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AA3RA3
Initiating Condition -- ALERT

Release of Radioactive Material or Rise in Radiation Levels Within the Facility That Impedes
Operation of Systems Required to Maintain Safe Operations or to Establish or Maintain Cold
Shutdown

Operating Mode Applicability: All

Example-Emergency Action Levels:

1. VALID radiation monitor readings greater than 15 mR/hr in areas requiring continuous occupancy to
maintain plant safety functions:

AP4-OOO
Main Control Room Area Monitor
Technical Support Center Area Monitor
Central Alarm Station

RMS-JE-RE010
RMS-JE-RE016
RMS-JE-RE009

EISBVIL
Main Contr-El Room D!li PRM RAU 04A,B9
Technical Support CGentr D11i PP ,4 S 20
Centrly Alarmf, StatiA n I IPRM PAMS T13D
Seeendary Alarmf Station D4 1 PRM4 RA4S TBD

Basis:

This IC addresses increased radiation levels that impede necessary access to operating stations, or other areas
containing equipment that must be operated manually or that requires local monitoring, in order to maintain
safe operation or perform a safe shutdown. It is this impaired ability to operate the plant that results in the
actual or potential substantial degradation of the level of safety of the plant. The cause and/or magnitude of
the increase in radiation levels is not a concern of this IC. The Emergency Director must consider the source
or cause of the increased radiation levels and determine if any other IC may be involved. [Fre* emfp-, -a
dose fate of 45 mR/hr- in the Contfrol Roo~a may be a p9roble;;2 int itelf. However-, the incriease may a/*o beý
indiative of high dose rates. i•n the eontainment de to a LO A. hi this lat er.ase, at &AEi or- GE mayr
indicated by thefission .. r.duct barrier- matrix. !..s.].

[4. mutiple n.it sites, the ex.ample EALs .. .. d rs.lt in declaration of an Alert at one anit dueto
radioactivity r-elease or radiation shine r-esulting frm a major accident at the other unit. This is. approepriate
ifthe increae impair operations at the operatfing unit.]

[This XC is note meant to app ly to rise in the containiment radiationt montitor-s as these ar~e eventts which
are addr-essed in the fissiont product barrfier matrix X-s. Noer is. it intended to apply to anicifepated temwprar~Y
rise dtte to planne-d evnt e.g., ra- at contine moemn,depletersitanfstc)

Areas requiring continuous occupancy includes the Control Room and, as appropriate to the site ,...,-
contrl stat•ios that arc stf*fed con•tminu . The value of . .mPA'.. is derivedifrom the GDC 19 valueT of5
remn in 30 da'ys- with adjustment for- expected occuipancy fitnes.. Although S-ec~tio HlL D.:3 of NUREC 0737-,
"Clarfieficatio of TM! Action Plan Requir-emtentsl '1 prvides that the 15 mR/hr value cani be aver-aged over h
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Z30 days, the value is HS-ed herae without averaginig, as. a Z30 day duratieff implies an eventf potentfially mar(ge
signiflfeantf thanf an 'Alert.].

[The AP1OOO containmient Ar-ea Per-sennel Hateh radiation moniitogr, RAM JE REOO09, montitors the aran
immigediatepmii't Rooms 12454, 124152 and 12454. This inonitor- would be us-ed toe alert Seeuriry
versonne~ assoezau0- 1 wIo Etoe L-enffra Atarmt &.6tatto (GLAm. ]

AP4D000-References:

RMS-J7-001
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

ASIRS 1
Initiating Condition -- SITE AREA EMERGENCY

Off-site Dose Resulting from an Actual or IMMINENT Release of Gaseous Radioactivity
Exceeds 100 mR TEDE or 500 mR Thyroid CDE for the Actual or Projected Duration of the
Release.

Operating Mode Applicability: All

E*ample Emergency Action Levels: (1 or 2 or 3-•e-4)

Note: If dose assessment results are available at the time of declaration, the classification should be based
on EAL #2 instead of EAL #1.- While necessary declarations should not be delayed awaiting results,
the dose assessment should be initiated / completed in order to determine if the classification should
be subsequently escalated.

2. VALID reading on one or more of the following radiation monitors that exceeds or is expected to
exceed the reading shown for 15 minutes or longer:

AP ldF[
Plant Vent (Mid Range Gas) VFS-RIA-104A- [Setpoint TBD]
Plant Vent (High Range Gas) VFS-RIA- 104B3- [Setpoint TBD]
Gaseous Radwaste discharge WGS-RICA-017 [Setpoint TBD]

Plant Staek P! I PRN4 RA4S 13 [Setpoint TBD]
Isolatien C•ndenser Vent Exhaust Dl i PA4 RMS 19 [Setpeint T-BD

2. Dose assessment using actual meteorology indicates doses greater than 100 mR TEDE or 500 mR
thyroid CDE at or beyond the site boundary.

-3. A VALID r-eading sustained for- 15 •anutes or- lner on primeter Fradiation moitorin ystem

g eate dthan 100 m1"hr. Ffor sites ha.ing telem' • t•r• d rime ter l monitos

4--Field survey results indicate closed window dose rates exceeding 100 mR/hr expected to continue for
more than one hour; or analyses of field survey samples indicate thyroid CDE of 500 mR for one hour
of inhalation, at or beyond the site boundary.

Basis:

[Refer to Appendix A for a detailed basis. of the raidielogieal efflitent IG/LA Ls.]

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed a small
fraction of the EPA Protective Action Guides (PAGs). Releases of this magnitude are associated with the
failure of plant systems needed for the protection of the public. [While thesefailures are address.ed by .te
1Qs, this X proevides. apprFopriate dive rsiry and addresses. events whieh mayv net be able to be elassifled en the
basis of plant staftis aWonee, fe adigac-ident in spenft frel building.
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The TEDE dose is set at 10% ogf the EPAA A4G, while the :500 #nR thyroid CDEZ was establishedi
.. ns-iderafi.•n of the !.5 ratio of the E4 AAG fo• T-EDE and thyroid CDE.]

The Emergency Director should not wait until 15 minutes has elapsed, but should declare the event as soon as

it is determined that the release duration has or will likely exceed 15 minutes.

fThe (site spee•e) -monitor list in EAL #1 should include monitors on all potential release pathways.]-

[The EPAA PAA~s are expgres-sed int terins of the sumt of the eefftive dose equivalent (EDE-) and the
commuitted eff-ective dose equivalent (CE-DE), or as the thyroid eomnmitted dose equivalent (GPE-). For-th
pr.pose of these . .EAL.s, the dose q.an.ti' total eff.etive os. e eq..ivalent (TEDE), as. defned in 10 CFR 20,
is used in lieu of "...sum of EDE and CEDE...." AThe EPA .AG g:idane p.rovidesfor the se of adult thyroid
dos.e e.nver.si.n faeter.s. Hwever, some states. have de.ided to calculate child thyrid CDE. .. iliy
1"'ALs need to be consyistent with those of the states involved int theftiedipi~ 'semrncpanigon.

[The moenitor reading EALs shouild be deter-mined uising a dose as-sessment method that back
calculates fom the dose values spe•ified in the XC. The meteorology used should be the same as those .sed
for- determinig the mn.tit.o.. reading EALs, in I... AU] and 47D1. The sam1e source .t'n (noble gases,
particulates-, and halogens) may also be used as. long as. it miaintains. a r-ealistic and near- linear- escealatIon
befwteen the EALs for- the fogur liictos Since doses ar-e generally not monitor-ed in real time, iti
suggest~ed that a release duration of one houir be assumed-, and that the EALs be based on a site boundary-(or
beyeond) dose of 100 mR/houer- whole body or- 500 ing~tour thyroid-, whichever- is. mor-e limiting (as was on
for . A.. .#3 and #4). If individal site analyses dit a longer or shoter durationfor the p.er.iod in which
thesu.bstantial po.rtion of the ae.ivi.' isr e, the longer duration should be used.]

If.. prper escalations do.not result. frM the use of te same soeurce term, th.e calclated values are

unr-eali-ticalby high, or if correlation between the values and dose ass-essment values does not exist-,te
cons-ider- using an acceident source term for AS] and AG] calculationfs.

[Sincee dose assessment is based on actual iffeteorology-, wher-eas the motnit-or reading &EA6 are not-,
the r-esultsffrom these assess-inentfs maýy indicate that the classification is not warranted, or- maiy indicaetha
a higher- classification is wairranted-. For- this. r-eason, emergency imtplemtenting procedur-es. should call for
the timey qe~feormnc-e of dose assessments using actual meteorology and release infonnation. If the resut
of these dose assessments are available when the classification is made (e.g., initiated at a lower

clasifcatonlevel), the dose aqs SeS.S. rent results override the monitor reading EALs.]

AP14000-References:

VFS-M3C-101
WGS-M3C-101
RMS-J7-001
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ESB1q1 ReferDenees:. [TBD]
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AG4RG1
Initiating Condition -- GENERAL EMERGENCY

Off-site Dose Resulting from an Actual or IMMINENT Release of Gaseous Radioactivity
Exceeds 1000 mR TEDE or 5000 mR Thyroid CDE for the Actual or Projected Duration of
the Release Using Actual Meteorology.

Operating Mode Applicability: All

Example-Emergency Action Levels: (1 or 2 or 3-ef-4)

Note: If dose assessment results are available at the time of declaration, the classification should be based
on EAL #2 instead of EAL #1. While necessary declarations should not be delayed awaiting results,
the dose assessment should be initiated / completed in order to determine if the classification should
be subsequently escalated.

1. VALID reading on one or more of the following radiation monitors that exceeds or is-expected to
exceed the reading shown for 15 minutes or longer:-

AP1-000
Plant Vent (Mid Range Gas) VFS-RIA-104A- [Setpoint TBD]
Plant Vent (High Range Gas) VFS-RIA-104B- [Setpoint TBD]
Gaseous Radwaste discharge WGS-RICA-017 [Setpoint TrBDI

Plant Staek DPI-I P- RMA R MS 13 [Setpeint TBD
is.laticn Condenser- Vent Exhaust D1I1 PRN RMS 19 [Setpoint TBD]

2. Dose assessment using actual meteorology indicates doses greater than 1000 mR TEDE or 5000 mR
thyroid CDE at or beyond the site boundary.

-3. A VALID reading sustained for 15 minuites or- lngr onp rimte radiation moioigsstemf
gr-eater: than 1000 m'hr-. [forf sites having telemaeteroferiee oios

4- Field survey results indicate closed window dose rates exceeding 1000 mR/hr expected to continue for
more than one hour; or analyses of field survey samples indicate thyroid CDE of 5000 mR for one hour
of inhalation, at or beyond site boundary.

Basis:

[Refer- toAppendixA for a detailed basis of the radiologieal effluent !CE"ALS.]j

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that exceed the
EPA Protective Action Guides (PAGs). Public protective actions will be necessary. Releases of this
magnitude are associated with the failure of plant systems needed for the protection of the public and likely
involve fuel damage. [While these failures are addressed by other ICs, this IC provides appropriate dive.rsily
and addresses events whih may not be able to be classified on the basis of p.lan. status alne. I. is imp.r.tant
to note that-, for- the mor-e severe aeeident-s, the release may be unmonitored or- there may be large
uneertaintfies asseeiated With the souree termt and/or meteeorology.]
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The Emergency Director should not wait until 15 minutes has elapsed, but should declare the event as soon as
it is determined that the release duration has or will likely exceed 15 minutes.

fThe •"site-peetfie) monitor list in EAL #1 sho"u, d inelhdcincludes monitors on all potential release pathways.1

[The EPA PAGs are expressed in te.. s of the sum of the qffcctive dose equivalent (EPEn and the
eeomnmited effeetive dose equivalent (CEDE), or- as the thyroeid commited dose equivalent (GDE). Forth
Pur-Pose o these IG-, A&, te dose quantito . 1 tal effe•tive dose eq.ivalent (T,-DE., as define" in 140 C•-R 20,
is used in ieu of "...s.m ofZEDE and CD . e EPA PAC gtidanee provides-for the use of adul t
dose eeonversion factor-s. However-, somne st-ates have decided to calcutlate child thyroid C-DE Ut~iml,
IC/E;ALS need to be consistent with those of the states. involved in the facdiiies. emtergency polanning zone.]

[The monitor reading EALs should be determined using a dose assessmentf method that
baekealculates from the dose values specified in the XC. The meteoroelogy and souree tenn (noble gases-,
par~itiulates, and halogens) uised shouild be the same as those uised for- determining the monitor reading EALs
in !CS A U] and '"4. Thisp• rotoco. l will maintain ibe.,ee. the &As for- the four" classifications.
Since doses are generally not motgnored in real tie..-I it- is s ested that a release duration of one hour be
assum..ed, and that the .. •A be based on. aq site bou.indary (eo, bey-ond) dose of 1000 .on ...... whole body or,
5000 mR~our thyrid, whichever is. More limitifng (as was donte foer EAL-s #13 and #4). If individual st
analys-es inidicate a longer or shorter dur-ation for theperiod in which the sutbstant&ial prtion of te aef4i i
r-eleased, the longer- duratfion should be us-ed, ]

[Sincee dose assessment is. basqed on actual meerlgwhereas. the monitor reading E9s aire net,-
the results firom these assessments maty indicate that the elass-ifeation i-s not warranted. &Fo this. reason,
emergencey imnplementing p9rocedures should call for the timnely poe~fiormance of dose assessments using actua
meteoroelogy and release intformationt. If the resutdts of these dose assess-ments arc available when h
classification is. made (e.g., initiate at a lower- classificationi level), the dose assessment r-esutis override the
moneitoer r-eading EALs.]
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AP4-OOO-References:

VFS-M3C-101
WGS-M3C-101
RMS-J7-0O01
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ESBALR Referenees: [T-BD]
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Recognition Category C

Cold Shutdown/Refueling System Malfunction
INITIATING CONDITION MATRIX

NOUE ALERT SITE AREA EMERGENCY GENERALEMERGENCY
1")£•C• I •^1 .... /'l':'*Ol•'l

U4i Op. Aiede.: Cold Shutdoi;wi
ftfs J, -- CA1 Loss of RCS/RPV Inventory with

Irradiated Fuel in the RPV.
Op. Modes: Cold Shutdown,
Refueling

CS1 Loss of RPV Inventory Affecting Core
Decay Heat Removal Capability.
Op. Modes: Cold Shutdown

CG1 Loss of RPV Inventory Affecting Fuel
Clad Integrity with Containment
Challenged with Irradiated Fuel in the
RPV.
Op. Modes: Cold Shutdown,
Refueling

CU2 UNPLANNED Loss of RCS Inventory
with Irradiated Fuel in the RPV
Op. Mode: Refueling

CU3 Loss of All Off-site and All On-site
Power to PIP Busses for Greater Than
30 Minutes.
Op. Modes: Cold Shutdown,
Refueling, Defueled

CU4 UNPLANNED Loss of Decay Heat
Removal Capability with Irradiated
Fuel in the RPV.
OP. Modes: Cold Shutdown, Refueling

CU6 UNPLANNED Loss of All On-site or
Off-site Communications Capabilities.
Op. Modes: Cold Shutdown,
Refueling, Defueled

CU7 UNPLANNED Loss of Required DC
Power for Greater than 15 Minutes.
Op. Modes: Cold Shutdown, Refueling

CU8 Inadvertent Criticality.
Op Modes:, Cold Shutdown, Refueling

CS2 Loss of RPV Inventory Affecting Core
Decay Heat Removal Capability with
Irradiated Fuel in the RPV
Op. Modes: Refueling

CA4 Inability to Maintain Plant in Cold
Shutdown with Irradiated Fuel in the
RPV.
Op. Modes: Cold Shutdown, Refueling
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SYST-EM MALWUNCTION

nitiating ContditiVn NOTHW ATION OF UNUSUTAI EVENT

-RGS Leakage.

O-peratinig Mode Applicability:i Cold Shutdewni

Example Emaergencey Action Levels:

API1000
1. Not appliabe

ESBWA .RP
4. Unable t. .... t..ain r r.estore P. level r.at ... Level 2 setpeint [338.5 inches (8597 fn)]

RPV Water- Level B2 NBS I U R604A D Wid• Range due to RCS leakage fg r greater than 15

m1•f-utes0

Basis:

This !G is included as a NOUE becauise it is consider~ed to be a potential degr-adationt of the level E)

safety of the plant. The inability to establish and mflantaint level fer- 15 fnifutes is indicative of less of RCS
inventoey. Prolonged less of RCS 4finentor.y may result in escalation to the Alef level via either• WI CA
(Less of R-CS/RPV Inventorey with Iffadiated Fuel in the RPN) or CA4 (Inlability to Maintetf Plant in Cold
Shutdowni with Iffadiated Fuel in the PV)-.

[For AP4000, this IC and associated EALs are deleted, as the IC and EALs for CA] adequately
addr~ess. the pqr-eeuwrso events intended by C&4 for the AP4000 when in Gold Shutdown, &nd beeamse ofth
signifeant design d~ftereees ber4'een the APIOOO and cir-ren twpessurized water r-eactor-s (PW~s.) that efom
the original basis fort C-U4. The AP1OQO design does not include "containmtent bypass." as a credil

.a . the old Shutdown .. o.de., and the passive E..er.gency Core .ooling SystmT• ,t 6EC ) and passie . v
Residual Heat Removal RHR) System are still available in Moede 5. The ar-ge amont or- water inventor.
maintaied in the poassive EGCS and in the passive RHR System would be sftffieient for- much lar-ger C
leakage rat~es than for- cprrent PIVRs.. Because of these design dofferenees, the APi 000 design does not

inclde echica Spcifiatins or CS eakae lmit inMod 5.The availability of the poas-sive ECCS ant
RHR System for makeup, and the lack- of a credible threat to the environtment due to conitainmentf bypass or
RCS leakage int t-he AP4CQ design, pr-eclude the nteed for moniterfing of the RCS inventor by leak-age raite in
Mode 5. RCS leakage of a muceh larger- magnit-ude thant that of cuwr-rent P1W~s is. requtired to affecte decay heat
r-emoval, and initiating conditions that indicat-e a pr-ewcusor to loss. of decay heat r-emoval based on loss ef
RCS invent are adequately addressed in IC and EALn for GA. Waiting until the : AI X. is met provides
suffieien; time fogr operator- to take necessary actions toe pr-event loss of decay heat r-emoval, and placn
lowver limit-s on RCS leakage for notification is not necessafy as a pr-ecur-sor intitiating conditiiobecaue
this. long operator response time involved-. Therefor-e, this IC is not applicable to APIOOOL, and should be
dele fed-.
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AP 1oop Refer.en.es.:

R-GSN43 004I
PXS M3 004I
RNS-M43-04-
GW Gb-O022
Teeh Spee3-.A-7
T-eeh Spee 4~
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E•SBW/R Refer-ences: [TBD
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SYSTEM MALFUNCTION

CU2
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of RCS Inventory with Irradiated Fuel in the RPV.

Operating Mode Applicability:

E-x-ple-Emergency Action Levels:

Refueling

(1 or 2)

AP1QOG
1. UNPLANNED RCS level drop below the top of the RPV flange for greater than 15 minutes

either visually or as indicated by RCS Hot Leg level at 9.7% and lowering as indicated on RCS-
LT-160A or -160B.

2. a. RCS level cannot be monitored.

AND

b. Loss of RCS inventory as indicated by visual observations inside containment or by an
unexplained rise in Containment sump level on WLS-LICR-034, -035, or -036.

ESBWR
1. TT.D UPANNEIHII•DDX RPM l,1 drep below.. th1-e RPI• rlan... r'

icr freafer- tnia iz m3inutes-

2. a. RPM level eannet be determ:Ined

AND

b. Unexplained Drywell Etiuivm~ent Or Flocr Dr-ain SUMPS
K10iG LW Sump LE TBD)

J le',el riseee aP-Dy
11 1[/'1 /"l TT/"•TTT

Weff Pr+V 14k w

Sumfp LE TBDOR Er-yVweI-

Basis:

This IC is included as a NOUE because it may be a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant. Refueling evolutions that decrease
RCS water level below the RPV flange are carefully planned and procedurally controlled. An UNPLANNED
event that results in water level decreasing below the RPV flange warrants declaration of a NOUE due to the
reduced RCS inventory that is available to keep the core covered. The allowance of 15 minutes was chosen
because it is reasonable to assume that level can be restored within this time frame using one or more of the
redundant means of refill that should be available. If level cannot be restored in this time frame then it may
indicate a more serious condition exists. Continued loss of RCS Inventory will result in escalation to the
Alert level via either IC CAI (Loss of RCS/RPV Inventory with Irradiated Fuel in the RPV) or CA4 (Inability
to Maintain Plant in Cold Shutdown with Irradiated Fuel in the RPV).

[hn the refueling mode-, nor~nal meants of core temperatur-e indieation and RCS level indieatioinifay-
not be available. Redundant mneans of RPV level indication are p9ermanently inst-alled (incliuding tMe ability
to monitoer level visually) to assuire that the ability to monitoer level will not be interrupted. Hoewever-, if al
level indieation wver-e to be lost dur-ing a loss. of RCS inventeor event; the oeratorm swould need to determfine
that RP47 inventor less wa ocrig by observing sump and tank- level changes. Sump and tank- levelrs
must be evaluated against other- poetential sourees. of leak-age such as. cooling +water stources inside the
containment to ensure they are indicatifve of RCS leak-age. &Ecalation to Al1ert would be RGS heatupvi
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[EAL 1 inv•,l.• a d"ee.r-ea in ,CS ,ve! b,.ow the top of the RPV flange that ,entnua, f,.
15 minutes due to an &WRNAANED vant. Thi E,4L is not applicabla to dear-easac in flodod
eaptor- eavity lava! (cova rod by AL12 EAL 1) until such tirn as the lava! dacrapsa to the level of tho
vessel lan go. if RPV fevvo! -rontinuocs to doaroaco then cacal-atie-n to CAI would be approeprato.]

AP I- .WReferences:

RCS-M3C-101
WLS-M3C-101
WLS-M3-001
RCS-M3-001
PXS-M3-001
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ESBALR Referenees: -Dr[TIBuil
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SYSTEM MALFUNCTION

CU3
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Loss of All Off-site and All On-site-AG Power to PIP Busses for Greater Than 30 Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling
Defueled

Ex ple-Emergency Action Level:

AP4-OO0
1. Loss of all AC power capability to Busses ECS-ES-1 and ECS-ES-2 busses for greater than 30

minutes.

1. Less of all AC power- eapability t. PIP busses 100.A3, 2000A3, 1000B3, ANLD 2000B3 fr
greater- thant 30 fninutes.

Basis:

The off-site AC power system supplies power for the unit in cold shutdown, refueling, and defueled
conditions. Both the normal off-site and standby on-site AC power systems are non-Class 1E with no
Technical Specification requirements. All safety-related functions associated with the unit in cold shutdown
and refueling are provided by the safety-related on-site Class 1E DC power systems. [The Passive ALWRS do
not have safcý' related standby diesel generator-s. Storage batter-ies are the standby power- sour-ee for- class
1E eleetrie power.]

[hin eld shutdown, the deeay heat available to raise RCS temperatfure dmr-ing a loss ofRGS water ivntr
or- less of deca~y heat r-emoval event may be significantly gr-eater- than in the refueling mode. Entr-y into cold
shutdoiwn tondiietios inay be attained within hogurs of oper-ating at po0wer or houfrs aftr refifeling iis
comipleted: Techniceal iSpeefieafien 3.9 requtires. the reactor- to be sutbcrfitial for greater- than /100 houtrs
.AP.000.. hour. s E-SBW. pr-ior to the move..e.t of irradiat ed futel. T.he.hetu...p.rea t andther ;efrt
threat to damfaging the fuel clad4 maey be lower for events that occurF in the refueling modte with irrafdiated fuel
iinte RPV.4 The heatu thr~eat could be lower for cold shutdown conditions. if the entry into cold shutdown
was following a ref.elin.g.]

[AP 1000 The loss of nermal off site AC power and standby en site AC power 6ywtem
de cnerg~zes the RNS pumgps. However-, the on site safety relaed Class 1E DO power systern
a.. Fated for- 24 ho.. and 72 heous .f scv. i •,,based on the most limiting poet accident eloctrca.
load re&euionoents for- powori tho passivo, safo4, rolatodf 6)ystorn, andf thbIS re.main alvaila-blo for a
signaifiat ti~mo follo0wing a loss of a#l off ito AC power and on site AC power. Thoro;foroe,th

progrssio of events after a lose of RAIS cooli~nWg at mid loop caused by a loss of AC powor- Feslt
in.ho-at-uP to saturation, a boiling off of cooiant to the IWST-, • o•rtion of hot log levo-,.ad
a.tuation of passive IRWIST inje. This rStoGrAs RCS wator inv-ntry using only the pso
cooling systems and the on site safoty rola ted GlaSS I DO power systems.]

[ESr-KR equivalent TBD]
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Loss of all AC power poten"tially compromises all non-safety related plant systems requiring electric
power including non-safety related containment heat removal, spent fuel pool cooling, and unit
service water systems. [ ,Whn in G-04 -hutd-o,,÷ ., rofu.ng., or- dfuled mode the event ran be
Glassifid es an Unusual E~vent, bocauso of tho signifiantly roducod docay heat and lower-

J

Fu~e~a;;e and ::i:uea swq theu :ufet Fesfu;; epe o: the norw ehiw i n:woi19r ;I pwu
standby on site AC0 powr ysm In addition, the passive ign affords additional and
rodundant nmoan6 to rornov heat pa6sivoly or- rostore power- to active comgponents. TheL seeton
of 30 mnputes was arbitrar. it was choson fer allowing suffieient time for plant per-sonnel to attecmpt
to ,stabish a viable di;s•! go•nrator, AC pow•,,r s- y to the PIP buss,,.]

Escalation to an Alert, if appropriate, is by Abnormal Radiation Levels / Radiological Effluent, or
Emergency Director Judgment ICs. Thirty minutes was selected as a threshold to exclude transient
or momentary power losses, and is appropriate because of the passive cooling systems and the on-
site safety-related Class 1 E DC power systems.

APIR 000 References:

APP-ECS-E8-001
APP-RCS-M3-001
APP-PXS-M3-001
APP-RNS-M3-001
APP-ZOS-E8-001
Technical Specification 3.9.7
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ESBW.A.R RofoFroncs: [T-BD]
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SYSTEM MALFUNCTION

CU4
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of Decay Heat Removal Capability with Irradiated Fuel in the RPV.

Operating Mode Applicability:

Example-Emergency Action Levels:

Cold Shutdown
Refueling

(1 or 2)

1. An UNPLANNED event results in RCS temperature exceeding 200 F on RCS-TI-135A or -135B

2. Loss of all RCS temperature and RPV level indication for greater than 15 minutes.

E91BWR
1. An UNPLANNED 'event resufts int Kc-S temnier-atur exedn NOu P- an WIJ liUP

T .... • -11 i'1/"•t"1 - A "ir'•T-'b•[ • 1 1 • 1. •" p

,-.~ 4-ESSO all N1= fefmpcrnmr~fe ana~ ~R v ieve4 inmatican ir-e ercatermant t: fpnutie.

Basis:

This IC is included as a NOUE because it may be a precursor of more serious conditions and, as a result, is
considered to be a potential degradation of the level of safety of the plant. [14neold shutown, the de.ay heat
available to raise RCS temperature during a less of RGS water- inventor or less ofdecay heat r-emoval event
may be significantly gr-eater than in the refiteling mode. Entry into cold shutdown conditions may be attained
within hours of operating at poewer- or hotirs after- refueling is completed-. Techntical Spqecificationt 3.9
r-equir~es. the rveator- tog be subcrfitial foqrgr-eater- than /100 hotr-s 4P4006yf24 hourfs ESB4WR'pr-ior-to the-
moveinmfenof irradiated ftel. The heatu threat and therefor-e the threat toe damaging the fitel clad may-be
lower- for evets. that occur in the recling mode with ir.r.adiated fad in the RPV.] Monitoring RCS
temperature and RPV level so that escalation to the alert level via CA4 or CAI will occur if required.

64,P4000 Decay heat r-emoval is normially pefformed by the non 9af*p reaed RAW pumps andha

exchanger-s. The p~rogr~ession of eventfs after- a loss of RAW cooling at mid loop r-esult-s in a heaftupto
saturation, a boiling off o!f coolant to the IRW4ST, r-eductiont of hot leg level, and actuation of p9assive IRWS

injctin.This. r-estor-es- RCS water inventor-y using onlby the safety related pas-sive coolfing systems
owever-, fEan unmplanned event causes the both normal decay heat removal and the p9as-sive cooling syste~nts

to be lost-, then RCS temperalture can exceed 200P Mn addition, even though RAS may be oper-atingan
initial RCSM,'P inventory is. available, a loss. of all RCS temperature and RPV level indication p9revent-s the
oper-atoerfrom ensuring adequiate RAIS decay heat r-emoval is. occurring.]

[ ESB WR eqtAWalent T&R

As a backup to this IC and EALs, any reduction of RCS inventory to the predetermined setpoint will result in
an NOUE based on CU2 or an Alert based on CA1 or CA4.
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AP44)-0-References:

APP-RCS-M3-001
APP-PXS-M3-001
APP-RNS-M3-001
APP-GW-GL-022
Tech Spec 3.4.7
Tech Spec 3.5
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SYSTEM MALFUNCTION

CU6
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of All On-site or Off-site Communications Capabilities.

Operating Mode Applicability: Cold Shutdown
Refueling

-D1 i f14Aie

Emergency Action Levels: (1 or 2)

1. Loss of all of-the-fellewing-on-site communications capability affecting the ability to perform routine
operations-.

.- APID1O
* EFS
* TVS
* (Site specific - TBD)

ESBNV
" Plant Page/party Line
.- PABX

"Sound Powered Phenes
" Plant Radios

S(Site-spee~ie)

2. Loss of all (site-specific - TBD) off-site communications capability.
(site specific list)

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of communications capability that either
defeats the plant operations staff ability to perform routine tasks necessary for plant operations or the ability
to communicate problems with off-site authorities. The loss of off-site communications ability is expected to
be significantly more comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary off-site communications is sufficient to inform state and local
authorities of plant conditions. [This &AL is to be sed onl. y when e•.tr.ordinay means (e.g., relaying of.,
infor~nation from ramdio rnmisos individtials being sentf to off site locations-, etc.) are being utilized to
make cmmnietin possible.j

[Site speecfi list for- on site comnctosloss muitst encompass the loss. of all means of roin
eomn~tions (e.g., commerceial telephones, souind poewer-ed phone systems-, p9age qar~y system and radios /

w.,kie t/.kie4•]-EFS and TVS are comprised of the following:
• Wireless Telephone System
• Telephone-Page System
* Sound Powered System
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0

Security Communication System
Closed Circuit Television System

[Site speet'fe list fer off site e.m...niee.ties less .. st .. - eempass .J•

eomtwaon wtaOffn 5ltCif autnor-ifes.. This snauld £netude fie ANS e can'rzi

the lass of all Meanfs-of
Wl telephone lines, teleeapy

AP4000-References:

EFS-E8-001
TVS-J7-001
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ESBNVR Referevs: [TBrD
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SYSTEM MALFUNCTION

CU7
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of Required DC Power for Greater than 15 Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling

-Exam• e -Emergency Action Level:

AP4 000
1. a. UNPLANNED Loss of Required UPS System Power based on [voltage indications TBD]

for ALL of the following AC instrumentation and control busses:
" Division A 24-Hour Bus IDSA-EA-1
" Division B 24-Hour Bus IDSB-EA-1
" Division B 72-Hour Bus IDSB-EA-3
" Division C 24-Hour Bus IDSC-EA-1
" Division C 72-Hour Bus IDSC-EA-3
* Division D 24-Hour Bus IDSD-EA-1

-AND

b. Failure to restore power to at least one required bus in less than 15 minutes from the
time of loss.

ESBWR

1. a. Lo66 of All Vital DG Busse, 14, 12, 21, 22, 31, 32,'411, and 4 2 based on bus
voltage lse6 than 210 V f-r geatc- than 15 minute&.

AND

b. Failurcto rostarc powcr to at least onc required PG bus; in less than 15
minutes foM the time of loss.

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of the Class 1E DC {AP-000 an4
Uninter...ptibl. Pw;er Supply (UPS) , Sy•t•tz, which provides electrical power for safety related and vital
control and monitoring instrumentation loads. It also provides power for safe shutdown when all the on-site
and off-site AC power sources are lost and cannot be recovered for 72 hours. [Loss. of the vital AC
instrumenttation and eentfrol busses. Potentially eempr-entises the ability to monitoer and eontroel the remofVal o
de.ay heat during cold shutdown or. .er.efing opera.tions. TAis &AL is intended to be antiipt * , I .a Ismh
as. te operting ,rews, may not have n, sa, inditin and contro of eq.ipment needed to resnd t the

UNPLANNED is included in this IC and EAL to preclude the declaration of an emergency as a result of
planned maintenance activities. [Routinely p.lant will pe• m"aintenanc a division related basis
dur.ing shudown periods. h is. intended that the loss of.the operating (operable) division is to be .cnsidered.
If this loss r-esuilts in the inability? toe maintain cold shutdownm, te escalation to an Alert will be per- C,4
Inability toe Maintain Plant in Col1d Shutdown with Irradiated Fuel in the R121]
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Bus voltage of [TBD] VAC is the minimum bus voltage necessary for the operation of safety-related
instrumentation and controls. This voltage value incorporates a margin of significantly longer than the
allowed 15 minutes of operation before the onset of inability to operate those loads.

AIR1-O OReferences:

IDS-E8-001
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ESB 1R Rferences: [T-BD]
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SYSTEM MALFUNCTION

CU8
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Inadvertent Criticality.

Operating Mode Applicability: Cold Shutdown
Refueling

E~afq4Em ergency Action Levels:

A-1D 00
1. An UNPLANNED sustained positive startup rate.

1. An UNPLANNED STT M sustained positive pe-i,.-t

Basis:

This IC addresses criticality events that occur in Cold Shutdown or Refueling modes such as fuel mis-loading
events and inadvertent dilution events. This C indicates a potential degradation of the level of safety of the
plant, warranting a NOUE classification.

Escalation would be by Emergency Director Judgment.
[This eondition ean be identified using pqer-id monitors/startp raite monitor-. The ter-m "sustained

is used in order to allow e ,lusion of expeted sho•r term positive periods/tsartp rates. frm plannedf••e
bundle or, eentre! rod movement-s duiring cor-e alteration. Th4ese short term positive tper-iodsstatup" rates are
the r-esuwlt of the increase in nteutorn population due to suber-itieal mlilcto

AP4000-Reference:

PMS-J4-020
PMS-J1-003
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ESB'Wr¶ Refer•en.e.. [TBD]~ [TBD]
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SYSTEM MALFUNCTION

CAI
Initiating Condition -- ALERT

Loss of RCS/RPV Inventory with Irradiated Fuel in the RPV.

Operating Mode Applicability:

Example-Emergency Action Levels:

Cold Shutdown
Refueling

(1 or 2)

1. 4 AP1.,
1. a. Pressurizer level at 12% and lowering on RCS-LT-200,

OR

b. RCS Hot Leg level is at 9.7% and lowering as indicated on RCS-LT-160A OR -160B

2. a. RCS level cannot be monitored for greater than 30 minutes.

AND-

b. Unexplained rise in Containment sump level on WLS-LICR-034, -035, OR -036.

68BALR
1. RCS iniventoly r~educed below L~evel 1. setpoint [214 9.4 intehes (55147 ffH) abO-Ve TAF]1 On RPV

Water- Level B21 NBS LI1 R604A D Wide Range forf greater than 15 mninutes.

2. a. RCS/RPNY leyel eannot be deteffnined fer greater than 30 minutes.

b. Unexplained Dr~ywell Equipmfenit or- Floor- Dr-ain Sumfps level rise on Dfywell K1O HC4
Suimp LE TBD Q&Dr-ywell KlO LCW 'Sump LE TBD

Basis:

These e*aoaie-EALs serve as precursors to a loss of ability to adequately cool the fuel. The magnitude of
this loss of water indicates that makeup systems have not been effective and may not be capable of preventing
further RPV level decrease and potential core uncovery. This condition will result in a minimum
classification of Alert. The inability to restore and maintain level after reaching this setpoint would therefore
be indicative of a failure of the RCS barrier.

fAPI090 -The RCS PZR level and Hot Leg level decreasing setpoints were chosen to indicate that actions

must be taken to prevent reaching a level that would cause a loss of RNS cooling. The inability to restore and
maintain level after reaching this setpoint would therefore be indicative of a failure of the RCS barrier. The
pressurizer level setpoint is 12%, which is the pressurizer level low-2 setpoint. This provides CMT actuation
for Core Heat Removal. The hot leg level setpoint is 9.7%, which is the hot leg level low-2 setpoint. This
activates ADS 4 and IRWST injection for Core Heat Removal.}-
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(ESBWR The Level 1 aetuaticn setpoint was ehosen to indieate that those makeup efforts aNe

failing. The inability to r-estere and m-aintain level after- r-eaching this setpoinit weuld ther-efore be inidicate
of a failure of the RCS barrier. 1

[In cold shutdtown the decay heat available to raise R"S temperatfure durng a less of inventr or
heatf removal event may be signifieantly greater- than in the r-efiteling moede. Entry into eold shutdown
eonditions may be attained within hour-s of operating at poewer- or hours af0 erln is eompleted
Technical Specification 3.9 reuir-es the rea.tor to be subcritical for .reater than [100 hours APIo00H124
houtrs E-SBWVR] prior to the movement of irraldiated fiel.. Thus the heatu threat and therefor-e the threat to
damaging the fre! elad may be lowver-for events that occur- in the r-efiteling mode with ir-radiated fiel inth
RIP4+-

If all level indication were to be lost during a loss of RCS inventory event, the operators would need to
determine that RPV inventory loss was occurring by observing sump and tank level changes. [Sump and faM*
level rise m.st be evaluated against other- po.tential s,•.rees of leakage such as cooling w .ater sour.es. i;q id
the containment to ensuire they ar~e indicative ofRCS leakage.]

The 30-minute duration for the loss of level indication was chosen to allow CAI to be an effective precursor
to CS1. This provides time to increase makeup and isolate leakage prior to core uncovery. Whether or not the
actions in progress will be effective should be apparent within 30 minutes. [When in Cold Shuttdomn or
Refrelfing the event can be clas-sified as an Alert due to the significantly redueed deeay heat and lower
temperature and pressure. This. inreases the time available to rfesove the preblem. Signifleanmtf•el da age
is not expected to occurF until afer- core uncover-y has occuirred as addressed XC CS!. Th4erefore this EAL
mneet-s the defnition for an Alert emergenc-y.]

[Signifieantfrctl damage is not expected to oceurt until the cor-e has. beent unfeovered for9 greater- tha
1hou per the analysis referenced in the CC! basis. Therefore this. &L meets the definition. for an Aler

If RPV level continues to decrease then escalation to Site Area will be via CS1 (Loss of RPV
Inventory Affecting Core Decay Heat Removal Capability).

AP14Q0-References:

RCS-M3 -101
WLS-M3C-101
WLS-M3-001
RCS-M3-001
PXS-M3-001
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ESBWR Roforoncos. [TBDJ

I
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SYSTEM MALFUNCTION

CA4
Initiating Condition -- ALERT

Inability to Maintain Plant in Cold Shutdown with Irradiated Fuel in the RPV.

Operating Mode Applicability:

E*-aple-Emergency Action Levels:

Cold Shutdown
Refueling

(EAL I or 2 or 3)

API1O•O
1. An UNPLANNED event results in RCS Temperature greater than 200'F as indicated on RCS-TI-

135A OR -135B

AND

CONTAINMENT CLOSURE NOT established

AND

RCS Open

Note: If an RCS heat removal system is in operation within this time frame and RCS temperature is being
reduced then Threshold Values 2 and 3 are not applicable.

2. An UNPLANNED event results in RCS Temperature greater than 200 'F for greater than 20 Minutes
(Note) as indicated on RCS-TI- 135A OR RCS-TI- 135B.

AND

CONTAINMENT CLOSURE Established

AND EITHER of the following conditions:

b. RCS Open

OR

b. RCS Water Level lower than 3 feet below the reactor vessel flange as indicated on RCS
RCS-LI-200.

3. WITH RCS Intact an UNPLANNED event

a. Results in RCS Temperature greater than 200'F for greater than 60 Minutes (Note) as indicated
on RCS-TI-135A OR RCS-TI-135B

OR

b. RCS Pressure Increase greater than 10 psig as indicated on RCS-PIC-140A, RCS-PIC-140B,
RCS-PIC-140C, OR RCS-PIC-140D
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98BWR
1. An UNPLANNED event Fesults RGS-;V Im I- 1 e r rI eXGeediRg 200 degFees F as indhG

by any of the following:
-Coro InlAt Tomporatur, CG• TCG TBD,
d.RWAICU Bottom Head Su-ction Temporature G31 -RACU SDC TT N005, ,N00, A 1-,B-!

thrug•h A 4 9 ,4
RWC SucIR I -ntGion Tompratur,.•G -_I S TT NOt , 1 N_02, A 1, B 1 through A4,

-4

ANQ-

REACTOR BUILDING ISOLATION NOT established

AND-

RGS Opel;

r4fdced tMen T/hFres/ch
vI .yste. *v i e opera... n ÷.ithit ÷hig ti ... fra.e
ld val-e -2 and 3 ment applicable.

I n---C

ana ~ ~ ~~t Ivv mprmr i ig-

MRn UI,,Nt*,zmmmL cVc"n rcmmIiT in m41 rrmp•rawtr. eXc..-lngl "ul lc'rr t- Tr 2grcTcr

than 20 miRute, (Note) a6 ndiatod by any Of th follog•
f. Coroe Inlet Temeeraturs. C51 TCG T-BD

I I I • II
g. IA;IvI Ioto'm Head ScUptin TIt r ratucE 3I IWrU W• _ I • N006, N0l6, A 1, B 1

h. R,-, I,- Suction Temperaturc G34 RWCU-SDC .TINOOl, -N02, A-1, B-1
tlhF~ughA-4,B-4

AND~

RpEAC-TOR alII PTHJOW ISO A-TIONI~n~~c

AND One of the following*.

1.-RGS Opeft-

OR

-2. RCS inventory r-educed below Level I set-point [219.4 inch
RPV Water Level B2 1 NBS LI1 R604 A D Wide Range.

es (5547 mm)f above TAF-I en

3A.qWIT RCS intaet an UNPLANNED event

a. puIT6 in IA i TnMriperlUu rXcvcUnng "UU ucgrccs S Tor groar mnn than mrinuITs
(N•te) aI indicated by any of the following.

i. •ore Inlet Tempemrture, G61 TG TBD,
A ...... A..

mi. RW6W gottom Head Suction I omioratur G34 RWGU SUDG I I NO-6, N006. A 1, 9 4
k.RhrCU.Suctih Aon T4 /

k, c}M 'lI, R G ,, T e.,, - mp wt-wv G 3- R-W GW'''' +''' S.--D C^•-4i -, T - r1r•-, N002, A_-1, B t+h ..... h A 4,
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OR

b, An RCS pressuro risc of greator than 10 psig as indicated by pithor B21
NBS -P1-N030A-D OR B21 NBS-P1 R620A D.

Basis:

CONTAINMENT CLOSUREARrEACT-OR BUILDIJNG
ISOLATION: the site specific procodurally definoed action taken to sccuro p im ) ftdafy containment
(ESB.. .) and its ass ..iat.d stcuturcs, systms, and c... pnents as a fufnteienl-b- to fission produ
release under- existing plant ".nditions.

EAL 1 addresses complete loss of functions required for core cooling during refueling and cold shutdown
modes when neither CONTAINMENT CLOSURE/ REACTOR BUEtDING ISOLATION nor RCS integrity
areestablished. [RocS integr.ity is in piee whe• .he RC-S pressur. e boundary is in its no..al e.nditin• for- the
eold shutadwn mode of operation (e.g., no fr-eeze seals or nozzle damts). Ato dela tiei llowed for EAL]
because the evapefrated reactor eoolant tAm may be ireleased into the CoAannn uigtis heaftup
aendition coul also be directl released to the environment.]

EAL 2 addresses the complete loss of functions required for core cooling for > 20 minutes during refueling
and cold shutdown modes when CONTAINMENT CLOSURE REACTOR BUILDING ISOLATION -is
established but RCS integrity is not established or RCS inventory is reduced. rAs in .AL 1, RCS integrity
should be assutmed to be in place when the RCS pr-essur-e boundar-y is in its normal condition for the col
shtdo ..... o.de of operaio..n (e.g., noe fr..eeze seal or nozzle dams) The allowed 20 minute time frame was
included to allow operator action to restore the heat removal function, if possible. JThe allo-wed timeframe is
consistent with th4e guidance prowvided by Generici Letter- 88 7-, "Iezss of Decay Heat Removal" (discuissed
later in this basis) and is believed toe be cosraiegiven that a low pr-es-sure Containment barrFier- to fissio
pr•odut release is. establshed.] Note 4-indicates that EAL 2 is not applicable if actions are successful in
restoring an RCS heat removal system to operation and RCS temperature is being reduced within the 20
minute time frame.

EAL 3 addresses complete loss of functions required for core cooling for greater than 60 minutes during
refueling and cold shutdown modes when RCS integrity is established. 64s in E,&A 1 and 2, RCS integrity
should be consider-ed to be in pl1ace when the RC4 p9ressuire boundary is. in its normal condition foer the cold
shutdemownemde of operation (e.g., no freeze seals ogr nozzle damns). The st-atues of COALTAIAEN~
CLOSURE,' REA C-TOR BUKLD!N ISOMTIPON int this EAL is immnateral given that the RGS is p9roviding a
high p.r.essur.e barr.ierto .fission produc.t release to the enviroenment.] The 60 minute time frame should allow
sufficient time to restore cooling without there being a substantial degradation in plant safety. The 10 psig
pressure increase covers situations where, due to high decay heat loads, the time provided to restore
temperature control, should be less than 60 minutes. fThe RCS pressure setoint of 10 psig swas chosen
because it is the lowest pressure that can read •n Control Board inst.men.tatio...] Note 4-indicates that EAL
3 is not applicable if actions are successful in restoring an RCS heat removal system to operation and RCS
temperature is being reduced within the 60 minute time frame assuming that the RCS pressure increase has
remained less than the site specific pressure value.

Escalation to Site Area Emnefgeney-would be via CS1 or CS2 should boiling result in significant RPV level
loss leading to core uncovery.

-AP4090 This IC and the associated EALs are based on concerns raised by Generic Letter 88-17, "Loss of
Decay Heat". The concern was based on an event involving loss of decay heat removal while there is still
substantial core decay heat. This may pose a significant likelihood of a release. Evaluation of plant data has
shown that a large number of events have occurred. Many of these events involve the loss of RNS for one or
more hours. Failure to recognize the seriousness of the situation and lack of clear guidance can lead to
significant delay in obtaining resources.-}-
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A loss of Technical Specification components alone is not intended to constitute an Alert. The same is true
of a momentary UNPLANNED excursion above 200 degrees F when the heat removal function is available.

The Emergency Director must remain alert to events or conditions that lead to the conclusion that exceeding
the EAL threshold is IMMINENT. If, in the judgment of the Emergency Director, an IMMINENT situation is
at hand, the classification should be made as if the threshold has been exceeded.

AP0OOO References:

RCS-M3C-101
RCS-M3-001-

PXS-M3-001-
RNS-M3-001
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ESBWR Refer-onces.: [TBD]
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SYSTEM MALFUNCTION

CS1
Initiating Condition -- SITE AREA EMERGENCY

Loss of RPV Inventory Affecting Core Decay Heat Removal Capability-

Operating Mode Applicability: Cold Shutdown

Exanple-Emergency Action Levels: (1 or 2)

A P1000

1. WITH CONTAINMENT CLOSURE NOT established:

a. RPV level less than Lo-2 (3 inches above the inside surface of the bottom of the Hot Leg)
on RCS LT-160A or -160B

OR

b. RPV level cannot be monitored for greater than 60 minutes with a loss of RPV inventory
as indicated by unexplained containment sump level rise on WLS-LICR-034, -035, OR -
036.

2. [With CONTAINMENT CLOSURE established - TBD]
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ESBIAWR
1 WInrTH- D RE9ACTO• R BUILDING ISOLATION NOT established:

a. RPI level less thant Level 0.5.Setp. int [39.4 ifnhes (1000 'mm) aboe.. TAF9 an B21 NBtS
! TR615A E)

-OP.

b. RPM level cannot be determi~ned for- greater- thant 60 minutes with a less of RPMI
inventor-y as indieated by either:
1. Unexplained Drjwell Equipmnent or Poorf DF-in Sumps leye! rise en DfywellKO

HCW Sump LE TBDE OR Drywell KIO LCW Suffp L-E TBD
2. Effatic Sourcee Range Monitor Indication

2. With RýEACTOR BUILDING 1SOLATION established

a. RPM level less than Level 0 Setpoint [0 i nenes (0mmff)] on B21 NBS 1LIR6 5 A- P

-OR

b. RPs' level cannot be moniatored for- greater- than 60 ffnutes with a loss of RPV inventef'
as indicated by either:
ST ney-:rnn'id Dr':.' 11 T7t A

flefffnm~r Af Ir"'j'fI "Fff NPt 6NO 5 efJf~f 44

4C-W Suimp LE T-BD OR Dr-ywell K1O LCW Suimp LE T-BD
4. Effati Sourcee Range Monitor indication

V• • V•A • y V• V•I 1•V

Basis:

CONTAPA4ENT CLOSURE/REACTOR BUIL;DING ISOLATION! the site specific proceedur-ally defined
aetieft taken toscr rm~ ndar-y centaiinment (ESBWRý) and its associated structures, systemis, and
'cm nenr Asr a funconal bfTier/ to fission product release under- @isTiTg plant .cnditions.

Under the conditions specified by this IC, continued decrease in RPV level is indicative of a loss of inventory
control. Inventory loss may be due to an RPV breach, pressure boundary leakage, or continued boiling in the
RPV.

[hi cold shutdovei' the decay heat available to raise RGS etgenpratur-e during a less. tf invento" or heat
r-emoval event may be significantly gr-eater than in the refuieling mode. Ent,' into cold shutdoiwn condition
may be attained within hour-s of operating at poewer or hor~s- afer refueling is completed. Technica
Specificatien :3.9 r-equtires the r-eactor- to be subcritical forF gr-eater than /100 hour-s APJO00#I24 hoir-s
ES&BW4R] pr-ior to the monvement of iirradiated fuel. Thus the heatu thr-eat and therefore the threat to
damaging te fuel clad may be lowr for- events that ocur- in the rcfelng intde with irradiatd fuel in
RAI' (note that the heatup threat couild be loer efoqr cold shutdoiwn conditions ýf the entry into cold shutdowni
was following a refueling). The above formns the bas-is. for- needing both a cold s-hutdown specific 1C (CS])
and a refuelinfg specific XC (CS2). ]

[1'AN1vvO -For L.a, the lowest observable level is used. ESBlR For: 1 .a, the le
wled4-J

w~est leve above. the. ful i

The 60-minute duration allows sufficient time for actions to be performed to recover needed cooling
equipment and is considered to be conservative. {AP,01---vn theAn effluent release is not expected with
closure established. ESBWVR releases would be monitored and escalation would be via Catego.y A TWs i
required.
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Declaration of a Site Area Emergency is warranted under the conditions specified by the IC. Escalation to a
General Emergency is via CG1 (Loss of RPV Inventory Affecting Fuel Clad Integrity with Containment
Challenged with Irradiated Fuel in the RPV) or radiological effluent IC AG-1RG1 (Off-site Dose Resulting
from an Actual or IMMINENT Release of Gaseous Radioactivity Exceeds 1000 mR TEDE or 5000 mR
Thyroid CDE for the Actual or Projected Duration of the Release Using Actual Meteorology).

AP-OOO References:

APP-RCS-M3C- 101
Tech Specs 3.4.12, 3.4.13, 3.5.3,
3.5.5 and 3.5.7
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SYSTEM MALFUNCTION

CS2
Initiating Condition -- SITE AREA EMERGENCY

Loss of RPV Inventory Affecting Core Decay Heat Removal Capability with Irradiated Fuel
in the RPV

Operating Mode Applicability: Refueling

Ex aiple-Emergency Action Levels: (1 or 2)

AP-000
1. WITH CONTAINMENT CLOSURE NOT established:

a. RPV level less than Lo-2 (3 inches above the inside surface of the bottom of the Hot
Leg) RCS LT- 160A or LT- 160B

OR

b. RPV level cannot be monitored with indication of core uncovery as evidenced by one
or more of the following:
* PXS-RICA-160, -161, -162, or -163 reading greater than the [TBD] (Hi-I setpoint)
* Unexplained containment sump level rise on WLS-LICR-034, -035, -036.
• Erratic Source Range Monitor Indication

2. [With CONTAINMENT CLOSURE established -TBD]
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1. WIT-HI REACTOR BUILDAIG ISOLATION NOT established:

a. RPV level less than Level 0.5 Setpoint [39.1 inches (1000 ff-)] above TAF en B21
LI R6 1 SA D) Post Aeeidentf Moniter Fuel Zone Range

OR

b. RPV level cannot be determinRed with Indication of c~r-e uneover-y as evideneed by nefl
or- m•onre of the followinig•:
2. Dr-ywell Radiatiof Mniotes T-62 RAVS RDT TD

r-eading gr-eater than [ site specific I setpeint,
3. Effatie Sourcee Range Monitor- Indication
4.Unexplained Dr-ywell Equipment or HoerF Dr-ain Sumps level rise on Dr5-well KI0

H4CW Sump LE T-BD OR DreKI1=WSunpLE TBD

2. With CONTAINMENT CLOSUR6E established

a. RPV level less than Level 0 Setpeint [0 incehes (0 fffn] an B21 NBS L! R615A D

OR

b. RPM level cannot be moneitored with Indicationt of cor-e uncoevefy as evidenced byon
or- moere of the followinig:

5. P"91o1 Radiation Monitors T-62 RMAS RD-T-T-BD reading greater than (rite
specilio) setpOint.

6. Erratic Source Rangc Monitor Indication
7. Unexplained Drywell Equipment or Floor Drain Sumps levol riso on

Drywell K1O 0HCW Sump L=E-TBD OR Dr'p:'lI K1OCI=W Sump L&

T-69x•,.• z•, vlvvx•

Basis:

CONTAINMENT CLOSURE/RACTOR B3UILDING ISOLATION: the site specific proceedur-ally defie
actin i~ef toa sue * fsi~dary containmnent (ESBNVR) and its associated swdetures, systems, and
componentl As fTnctial bief t'- fissioT proTduct release under- existinTg plant eonditionAs.

Under the conditions specified by this IC, continued decrease in RPV level is indicative of a loss of inventory
control. Inventory loss may be due to an RPV breach or continued boiling in the RPV. [Since the ESBWR
has. penetrations belew the setpoint-, eentinued level decr-ease may be indicative ofpr-essur-e RP-4 leakage.]

[hn cold shtodown the decay heat available to raise RGS temperature dir-ing a loss of invento or ha
remtoval event may be sign..nt.y gr.eater than kn the refueling -ode - nty into old shtdo.wn cndition
may be attained within hors of o iat power or hotrs after .eft.efing is cmpleted.. Teh•h"ica
Speeification 3.9 r-equires the reactor to be subcritical for- gr-eater- than f 100 heurs APJOOO] f24 hotr-s
E 4WR] pri.or to the movement of irrdiated fe. Thus the heatup tr-eat and therere te treat to
damaging the fel c•lad may be lower. for, event.s tat occur- in the refeling mode with irradiated f.el in the
RPV (note tMat the heatup threat could be lower-for- cold shutdowvn conditions. if the entoz) into cold shutdown
was followving a refreling). The above formis the basis for needing both a cold shtdowen specfic XC (CS])
and a refiteling speii XC (CS2).]

{AP10OO For 1.a, the lowest observable level is used. ESBWR For 1.a, the 1E
'sed44

WetW4aeve Hie fueiiS
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As water level in the RPV lowers, the dose rate above the core will increase. The dose rate due to this core
shine should result in {site-specific - TBD} monitor indication and possible alarm. [9AL 4.b and ,AL 24.
shotild conservatively estitate a site specific dose ratfe setpoint indicative of core itncovery (ie, level at

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically when the core is
uncovered and that this should be used as a tool for making such determinations.

{APIOO0 theAn effluent release is not expected with closure established. ESBWR releases would be
mefniter-ed and esealatien would be via Category A Is if required-.

Declaration of a Site Area Emergency is warranted under the conditions specified by the IC. Escalation to a
General Emergency is via CG1 (Loss of RPV Inventory Affecting Fuel Clad Integrity with Containment
Challenged with Irradiated Fuel in the RPV) or radiological effluent IC AG-RG1 (Off-site Dose Resulting
from an Actual or IMMINENT Release of Gaseous Radioactivity Exceeds 1000 mR TEDE or 5000 mR
Thyroid CDE for the Actual or Projected Duration of the Release Using Actual Meteorology).

APlO90 References:

APP-RCS-M3C-101
APP-PXS-M3C- 101
APP-PXS-M3-001
Tech Specs 3.4.13 and 3.5.7
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ESBNVR Refefenees: [T-BD]
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SYSTEM MALFUNCTION

CG1

Initiating Condition -- GENERAL EMERGENCY

Loss of RPV Inventory Affecting Fuel Clad Integrity with Containment Challenged with
Irradiated Fuel in the RPV.

Operating Mode Applicability: Cold Shutdown
Refueling

E*ampe-Emergency Action Level:

AP1000
1. Unexplained containment sump level rise on WLS-LICR-034, -035, OR -036

AND

2. RPV Level:

a. RCS LT- 1 60A or LT- 160B Offscale low for greater than 30 minutes

OR

b. CANNOT be monitored with indication of core uncovery for greater than 30 minutes as
indicated by one or more of the following:
" PXS-JE-RE1 60, -161, -162, -163 radiation monitor reading greater than [TBD]

(Hi2 setpoint).
* Core Exit Thermocouple temperature equal to or greater than 700°F on [TBD].
• Erratic Source Range Monitor Indication

AND

3. CONTAINMENT challenged as indicated by one or more of the following:
* Explosive mixture inside containment
* Pressure above 10 psig value
* CONTAINMENT CLOSURE not established
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ESBNVR
11 T74 • T T•ll T

-& T T HeYkniffifi0e 19 'Well b H! Mefft OF P400F 4-4 fj -Nuffi Q 46ax7ý1 ý-@ Qfj J=) 'We44 Jf-.LLJ J=L AU Sump L

LE9 T-BD OR Dryw.ell K10 LC;W Sump LER TBDP

-AND

2. RPDM Lel1
a. Less than Level 0 Setpaint [0 inches (0 mm)] on B21 NBS LI R615A P fOr greater- than 30

OR

b. CANNOT be determnined with indication of eor-e uineevery for- geater than 30 minuties as
Illkll• .....................

5. Dr-yvv'dll Radiation Monitor-s T62 R.4S RT TPBD reading gr-eater: thaa (site speeific I
hihsetpein#-

6. Unexplainied Dr-ywell Equipmenit or- flor- Drain Sumps level rise en Dr)-Aell K10 14W
Sumifp LE TBD) OR Drywell K10 1=C=WSump LE T-BD

7. Errfatic Sourcee Ranee Monitor- Indication

AND

3. CONTAINMENT challcngcd acs indicatcd by ono or moRcF
8. Explosivo mixturo incido co~ntainMont
9. Procuro above [TBID valu,,
10. REACTOR BUILDING ISOLATION not establishod

AT TAtP TllOAWInl("

.1..ii. '=7"ri ctry to"m "Mu"t rctmcm-em - cudeve tl-ou e}J

Basis:

CONTAhINMENT GLOSUREIREAGTOR B3UILDING ISOL.ATION:i the site specific procedurally define
aetion taken tcscr rmayceodary containment (ESBWR) and its associated stctier-es, systems, and-
com~ponents _as -A fucionaeý_flfl ba_-ier to fission product release under existing plant condifions.

[In the Aold s1butdoaw inTde, n•rmal RCS level and RP;"D level instrmentati.on. * syte ill ner-ma•lye

available tog det-eet iniventor loss. However-, tf all level indieation were to be lost during a loss of RC
inventoreent, the operators would need to determine that RXV inventorFy less was eeeurring by obseping

ther- site Veeifie indi.ations. ]

These conditions represent the inability to restore and maintain RPV level to above the top of active fuel.
Fuel damage is probable if RPV level cannot be restored, as available decay heat will cause boiling, further
reducing the RPV level.

These conditions are based on 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. [A nmber of variables, (BWRs e.g., such as. ini•ti•
vessel level, or s-hutdown heat reinoval s-ystemt design) (P1W~s e.g., mid loop, reduced leveb5%lnge level,
head in pl1ace, or- eavi .ý floodedý, RGS venting strat eg, deeay heat r-emoval s-ystemn design, vor-texn *pr
disposition, steam gener-at-or U tube drainqing)Pea have a significant impact on heat r-emoval eapabihiry
challenging the ftel clad barrier.] Analysis in the above references indicates that core damage may occur
within an hour following continued core uncovery therefore, conservatively, 30 minutes was chosen.
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[hin te cold shutdown molde, nerMa! RCS level and RPI' level instr-umentation systems will normally be
available to deteet deecreas-ing RPX' water- level. However-, if all level indicationt wer-e to be lest during a loss
of RCS inventor event-, the operators would need to determine that RP47 inventor less waiov rrn by

.bse.ving sump and tank level changes,.]

[In the refueling mode, normal m.eans. of RP' level indieation ma. y not be available. Redundant means
RPV level indicatioin will be nor-mally installed (including the abilipy to monitor- level visuially) to assur-e tha
the abiliy to monitor level will not be interrmpted. However-, if al level indication were to be lost during
loss &f RCS inetoyevn, the operator-s iwould need to determine that RPV inventor loss waLo.rngb
obsen'ing sump and tank level changes.]

For both cold shutdown and refueling modes sump and tank level rise must be evaluated against other
potential sources of leakage such as cooling water sources inside the containment to ensure they are
indicative of RCS leakage.

As water level in the RPV lowers, the dose rate above the core will increase. The dose rate due to this core
shine should result in up-scaled radiation monitor indication and possible alarm. [Calclations should be6
pepfoin~ed to eensertvafivel' estintate a site speeifie dose rate setpoint indicative of eore uneovery (ie. ... lee
at -4,F) I -Additionally, post-TMI studies indicated that the installed nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making such determinations.

The GE is declared on the occurrence of the loss or IMMINENT loss of function of all three barriers. Based
on the above discussion, RCS barrier failure resulting in core uncovery for 30 minutes or more may cause
fuel clad failure. With the CONTAINMENT breached or challenged then the potential for unmonitored
fission product release to the environment is high. This represents a direct path for radioactive inventory to be
released to the environment. This is consistent with the definition of a GE.

[CONA l4AWWET GLOSURE'REACTOR BULDING ISOLATION is. the action taken to secur-e containment
and itS assoceiated strucetur-es, &ystýents, and componment-s as a functional barrier- to fission pqroduct release-
unider- existing pqlant conditions. COTAAMATcLSUR&4?EACT-0R BUILDANG ISOLATION should not
be confuse with rfueln cot inet integrit-y as defined in technical specieficaios. Site shutdown
contingency plans. tyically provide fgr- r-e establishing CONA9IAM~EAT CLOSURE/REACTOR BUILDL
ISOLA TION following a loss. of heat remoeval or- RCS inventor-y funteitons.] -if CONTAINMENT
CLOSURE/REACTOR BU96DING 1SOLATION is re-established prior to exceeding the temperature or
level thresholds of the RCS Barrier and Fuel Clad Barrier EALs, escalation to GE would not occur.

ýVC7

AP400 -References:

APP-PXS-M3C-101
APP-PXS-M3-001
Tech Specs 3.4.12, 3.4.13, 3.5.3,
3.5.5, 3.5.7 and 3.5.8
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ESRXX'P References:
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Table 5-F-1

Recognition Category F

Fission Product Barrier Degradation

INITIATING CONDITION MATRIX

See Table 5-F-2 for BWR Example EAL6
Sae Table 5'F-_ f.r PWAIR Ex.m.lo EALs

NOUE ALERT
FU1 ANY Loss or ANY Potential Loss of FA1 ANY Loss or ANY Potential Loss of FS1

Containment EITHER Fuel Clad OR RCS

SITE AREA EMERGENCY
Loss or Potential Loss of ANY Two
Barriers

Op. Modes: Power Operation, Hot
Standby, Startup, Safe/A-abe
Shutdown

GENERAL EMERGENCY
FG1 Loss of ANY Two Barriers AND

Loss or Potential Loss of Third
Barrier

Op. Modes: Power Operation, Ho•
Standby, Startup, Safe/-tfable
Shutdown

Op. Modes: Power Operation, Hot
Standby, Startup, SafeA4tabk
Shutdown

Op. Modes: Power Operation, Hot
Standby, Startup, Safe/t-abk
Shutdown

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 (See Sections 3.4 and 3.8). NOUE ICs
associated with RCS and Fuel Clad Barriers are addressed under System Malfunction ICs.

At the Site Area Emergency level, there must be some ability to dynamically assess how far present conditions are from the threshold for a General
Emergency. For example, if Fuel Clad and RCS Barrier "Loss" EALs existed, that, in addition to off-site dose assessments, would require continual
assessments of radioactive inventory and containment integrity. Alternatively, if both Fuel Clad and RCS Barrier "Potential Loss" EALs existed, the
Emergency Director would have more assurance that there was no immediate need to escalate to a General Emergency.

* The ability to escalate to higher emergency classes as an event deteriorates must be maintained. For example, RCS leakage steadily increasing
would represent an increasing risk to public health and safety.
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TABLE 5-F-2
PWR Emergency Action Level

Fission Product Barrier Reference Table
Thresholds For LOSS or POTENTIAL LOSS of Barriers*

*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also, multiple events could occur which result in the conclusion that
exceeding the loss or Potential loss thresholds is IMMINENT. In this IMMINENT loss situation use iudgment and classify as if the thresholds are exceeded.

UNUSUAL EVENT ALERT SITE AREA EMERGENCY GENERAL EMERGENCY
ANY loss or ANY Potential Loss of ANY loss or ANY Potential Loss of EITHER Loss or Potential Loss of ANY two Barriers Loss of ANY two Barriers AND
Containment Fuel Clad or RCS Loss or Potential Loss of Third Barrier

Fuel Clad Barrier Example EALS RCS Barrier Example EALS Containment Barrier Example EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS

1. Critical Safety Function Status

Core-Cooling Red Cor
He•

OR
2. Primary Coolant Activity Level

1. Critical Safety Function Status 1. Critical Safety Function Status

e Cooling-Orange OR
at Sink-Red

Not Applicable

2. RCS Leak Rate

RCS Integrity-Red OR Heat
Sink-Red

OR

RCS leak rate greater than
135 gpm on [TBD]

Not Applicable Containment-Red

OR

Dose Equivalent 300 pCi/gm
1-131 OR 280 pCi/gm
XE-133] as indicated on
[Jnstrument-TBD]

Not Applicable RCS leak rate greater than
available makeup capacity
as indicated by RCS
subcooling less than 30
degrees on [TBD]

3. Not Applicable

2. Containment Pressure

A containment pressure
rise followed by a rapid
unexplained drop in
containment pressure.
OR
Containment pressure or
sump level response not
consistent with LOCA or
MSL break conditions

59 psig and rising on PCS-
PI-012, 013 or 014
OR
4% H2 on VLS-AE001, 002
or 003
OR
Containment Pressure Hi/Hi
Alarm on PCS-P005, 006 or
007 AND PCS does NOT
actuate.

OR
3. Core Exit Thermocouple Readings

OR OR
3. Core Exit Themocouple Reading

Greater than 1200°F
degrees F

Greater than 700 degrees
F

Not applicable Not applicable Not applicable Core exit thermocouples in
excess of 1200 degrees
AND
Restoration procedures not
effective within 15 minutes
AND
Stage 4 ADS actuated.

OR
4. Reactor Vessel Water Level

OR
4. SG Tube Rupture

SGTR that results in a
CMT/PRHR Actuation

OR
4. SG Secondary Side Release with P-to-S Leakage

Not Applicable RCS Hot Leg Level LESS
than 9.7% on RCS-LT-
160A or 160B.
OR
Inventory CSF - Yellow

Not Applicable RUPTURED S/G is also
FAULTED outside of
containment
OR
Primary-to-Secondary
leakrate greater than 10
gpm as indicated by [TBD]
with nonisolable steam
release from affected S/G
to the environment

Not applicable
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TABLE 5-F-2
PWR Emergency Action Level

Fission Product Barrier Reference Table
Thresholds For LOSS or POTENTIAL LOSS of Barriers*

*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also, multiple events could occur which result in the conclusion that
exceeding the loss or Potential loss thresholds is IMMINENT. In this IMMINENT loss situation use judgment and classify as if the thresholds are exceeded.

UNUSUAL EVENT ALERT SITE AREA EMERGENCY GENERAL EMERGENCY
ANY loss or ANY Potential Loss of ANY loss or ANY Potential Loss of EITHER Loss or Potential Loss of ANY two Barriers Loss of ANY two Barriers AND
Containment Fuel Clad or RCS Loss or Potential Loss of Third Barrier

Fuel Clad Barrier Example EALS RCS Barrier Example EALS Containment Barrier Example EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
OR

5. Containment Radiation Monitoring
OR

5. Containment Radiation Monitoring
OR

5. CNMT Isolation Valves Status After CNMT Isolation

Containment radiation
monitor reading greater
than [TBD] rad/hr on PXS-
JE-RE-160, -161, -162, OR
-163

6. Not Applicable

Not Applicable

OR

Containment radiation
monitor reading greater
than 2 rad/hr on PXS-JE-
RE-160, -161, -162, OR -
163

6. Not Applicable

Not Applicable Valve(s) not closed AND
direct downstream pathway
to the environment exists
after CTMT isolation signal

Not Applicable

OR OR
6. Significant Radioactive Inventory in Containment

Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Containment radiation
monitor reading GREATER
THAN [TBD] rad/hr on PXS-
JE-RE-1 60, -161, -162, OR
-163

OR
7 Other (Site-Specific) Indications

OR
7. Other (Site-Specific) Indications

OR
7. Other (site-specific) Indications

(S4mieas N ot ) lab-
appliableNot Applicable app4GableNot Applicable

OR

(Sie Apepl)a&-
applisableNot Applicable

(Site speG4fG)as-
applieableNot Applicable

OR

(Ste Appee li-a l
appliGableNot Applicable appileabieNot Applicable

OR

8. Emergency Director Judgment 8. Emergency Director Judgment 8. Emergency Director Judgment

Any condition in the judgment of the Emergency Director that
indicates Loss or Potential Loss of the Fuel Clad Barrier

Any condition in the judgment of the Emergency Director that
indicate Loss or Potential Loss of the RCS Barrier

Any condition in the judgment of the Emergency Director
that indicates Loss or Potential Loss of the Containment
barrier
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Basis Information For Table 5-F-42
PWR Emergency Action Level

Fission Product Barrier Reference Table

FUEL CLAD BARRIER EALs:

I Critical Safety Function Status

These EALs serve as precursors to a loss of fuel clad. Core cooling orange path indicates subcooling
has been lost and that some clad damage may occur. Core cooling red path indicated significant
superheating and core uncovery and is considered to indicate a loss of the fuel clad. Heat Sink RED
indicates the steam generator heat sink function is under extreme challenge and provides the potential
for loss of the fuel clad.

2. Primary Coolant Activity Level

This is a site specific value corresponding to 300 JtCi/gm 1-131 equivalent or 280 tCi/gm Xe-133. This
amount of radioactivity indicates significant clad damage and the fuel barrier is considered lost.

There is no equivalent Potential Loss for this item.

3. Core Exit Thermocouple Readings

The core exit thermocouples (CETs) provide an adequate measure of core temperatures to estimate
temperatures at which potential cladding damage and core over temperature may be occurring. CETs
with readings greater than 700 'F indicate the onset of inadequate core cooling. Continued operation in
this state can lead to a core damage sequence if Emergency Operating Procedures are not effective in
restoring core cooling.

CETs with readings above 1200 'F indicate significant clad heating and the loss of the fuel clad barrier.
Core exit thermocouples are included in addition to the Critical Safety Functions to include conditions
when the status trees may not be in use. A Core Cooling ORANGE path indicates subcooling has been
lost and that some clad damage may occur. A Core Cooling RED path indicated significant
superheating and core uncovery and is considered to indicate a loss of the Fuel Clad barrier.

4. Reactor Vessel Water Level

The potential loss corresponds to a level 3 inches above the bottom of the Hot Leg. This is defined by
the CSFSTs as an Inventory YELLOW path.

There is no Loss EAL corresponding to this item because it is better covered by the other Fuel Clad
Barrier Loss EALs. The value for the Potential Loss EAL corresponds to the 3 inches above the bottom
of the Hot Leg. This Potential Loss EAL is defined by the Inventory YELLOW path.

5. Containment Radiation Monitoring

The reading of 100 rad/hr on PXS-JE-RE160, RE161, RE162 or RE163 is a value which indicates the
release of reactor coolant, with elevated activity indicative of fuel damage, into the containment. Use of
a confirmed radiation monitoring reading can lead to an earlier Alert classification. A reactivity
excursion or mechanical damage may cause fuel damage that is first detected by radiation monitors.

Reactor coolant concentrations of this magnitude are several times larger than the maximum
concentrations (including iodine spiking) allowed within technical specifications and are therefore
indicative of fuel damage.

There is no Potential Loss EAL associated with this item.

6. Not Applicable

7. Other (Site-Specific) Indications - Not Applicable

8. Emergency Director Judgment
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The Emergency Director can declare an Alert based on the judgment that conditions exist which indicate
the Loss or Potential Loss of the Fuel Cladding barrier. This can take any other factors into
consideration including the inability to monitor the barrier.

RCS BARRIER EALs:

1. Critical Safety Function Status

There is no Loss EAL associated with this item.

These EALs serve as precursors to a loss of fuel clad. Heat Sink RED indicates the steam generator
heat sink function is under extreme challenge and provides the potential for loss of the fuel clad. An
Integrity RED path indicates an extreme challenge to the safety function and a potential loss of the RCS
barrier.

2. RCS Leak Rate

The Loss EAL 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.

The potential loss is based on the inability to maintain normal liquid inventory within the reactor coolant
system by the Chemical and Volume Control System (CVS). Where leakage is greater than available
inventory control a loss of subcooling can occur.

3. Not Applicable

4. Steam Generator Tube Rupture (SGTR)

A SGTR is based on the inability to maintain normal liquid inventory within the RCS by normal
operation of the CVS system. The loss of the RCS barrier is based on leakage large enough to cause
CMT/PRHR actuation.

There is no Potential Loss EAL for this condition.

5. Containment Radiation Monitoring

The reading of 100 radlhr on PXS-JE-RE160, RE161, RE162 or RE163 is a value which indicates the
release of reactor coolant to the containment. Reactor coolant concentrations of this magnitude are
several times larger than the maximum concentrations (including iodine spiking) allowed within
Technical Specifications and are therefore indicative of fuel damage.

There is no Potential Loss EAL associated with this item.

6. Not Applicable

7. Other (Site-Specific) Indications - Not Applicable

8. Emergency Director Judgment

The Emergency Director can declare an Alert based on the judgment that conditions exist which indicate
the Loss or Potential Loss of the RCS Barrier. This can take any other factors into consideration
including the inability to monitor the barrier.

CONTAINMENT BARRIER EALs:

1. Critical Safety Function Status

There is no Loss EAL associated with this item.

A Containment RED path indicates an extreme challenge to the safety function derived from appropriate
instrument readings and/or sampling results, and thus represents a potential loss of containment.

2. Containment Pressure
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A rapid unexplained loss of pressure following an initial pressure rise indicates a loss of containment
integrity. Containment pressure should increase as a result of mass and energy release into the
containment. In addition, containment pressure or sump level response not consistent with design basis
accident conditions can also be an indicator of a Loss of containment integrity.

Existence of an explosive mixture of hydrogen means there is potential for damage to containment. This
could cause a Potential Loss of the containment barrier. Containment pressure at 6.2 psig or greater
indicates the pressure has reached the PCS actuation setpoint. Should the PCS system not actuate at
this point, this condition would represent a Potential Loss of Containment. This represents a challenge
to containment that requires operation of the containment isolation and pressure suppression systems.

3. Core Exit Thermocouples (CETs)

The Core Cooling RED path represents an imminent core melt sequence, which if not corrected, could
lead to RPV failure and an increased potential for containment failure. It is appropriate to allow 15
minutes for functional restoration procedures to address the core melt sequence. Whether or not the
procedures will be effective should be apparent in 15 minutes. In addition, if the CETs continue to be at
or greater than 1200'F for 15 minutes after the ADS Valves have actuated, the conditions in this
Potential Loss EAL represent IMMINENT core melt sequences which, if not corrected, could lead to
vessel failure and increased potential for containment failure. If the Emergency Operating Procedures
have been ineffective in restoring reactor vessel level above the RCS and Fuel Clad barriers, there is not
a success path and a core melt sequence is in progress.

4. SG Secondary Side Release With Primary To Secondary Leakage

Steam generator tube leakage can represent the bypass of containment and the loss of the RCS barrier.
This recognizes the non-isolable release path directly to the environment. The first Loss EAL addresses
the condition in which a RUPTURED steam generator is also FAULTED.

The second loss EAL addresses SG tube leaks that exceed 10 gpm in conjunction with a non-isolable
release path to the environment.

5. Containment Isolation Valve Status After Containment Isolation

The failure of the isolation of a containment penetration allows a direct path to the environment and
represents failure of the Containment barrier. The Containment barrier must be considered breached if
isolation fails.

6. Significant Radioactive Inventory In Containment

There is no Loss EAL associated with this item.

The 100 rad/hr reading is a value which indicates significant fuel damage well in excess of the EALs
associated with both loss of Fuel Clad and loss of RCS barriers. A major release of radioactivity
requiring off-site protective actions from core damage is not possible unless a major failure of fuel
cladding allows radioactive material to be released from the core into the reactor coolant.

Regardless of whether containment is challenged, this amount of activity in containment, if released,
could have such severe consequences that it is prudent to treat this as a potential loss of containment,
such that a General Emergency declaration is warranted. NUREG-1228, "Source Estimations During
Incident Response to Severe Nuclear Power Plant Accidents," indicates that such conditions do not exist
when the amount of clad damage is less than 20%.

7. Other (Site-Specific) Indications - Not Applicable

8. Emergency Director Judgment

The Emergency Director can declare an Alert based on the judgment that conditions exist which indicate
the Loss or Potential Loss of the Containment Barrier. This can take any other factors into consideration
including the inability to monitor the barrier. The Containment Barrier should not be declared lost or
potentially lost based on exceeding Technical Specification action statement criteria, unless there is an
event in progress requiring mitigation by the Containment barrier. When no event is in progress (Loss or
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Potential Loss of either Fuel Clad and/or RCS) the Containment Barrier status is addressed by Technical
Specifications.
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TABLE 5-H-1

Recognition Category H

HAZARDS or OTHER Conditions Affecting Plant Safety
INITIATING CONDITION MATRIX

NOUE ALERT SITE AREA EMERGENCY GENERAL EMERGENCY

H U 1 Natural or Destructive Phenomena
Affecting the PROTECTED AREA.
Op. Modes: All

HU2 FIRE Within PROTECTED AREA
Boundary Not Extinguished In Less Than
15 Minutes of Detection OR Explosion
within the Protected Area Boundary

- Op. Modes: All

HU3 Release of Toxic, Corrosive, Asphyxiant,
or Flammable Gases Deemed Detrimental
to NORMAL PLANT OPERATIONS.
Op. Modes: All

H U4 Confirmed Security Event Which
Indicates a Potential Degradation in the
Level of Safety of the Plant.
Op. Modes: All

HU5 Other Conditions Existing Which in the
Judgment of the Emergency Director
Warrant Declaration of a NOUE.
Op. Modes: All

HAI Natural or Destructive Phenomena
Affecting the Plant VITAL AREA.
Op. Modes: All

HA2 FIRE or EXPLOSION Affecting the
Operability of Plant Safety Systems
Required to Establish or Maintain Safe
Shutdown.
Op. Modes: All

HA3 Required Access To a VITAL AREA Is
Prohibited Due To Release of Toxic,
Corrosive, Asphyxiant or Flammable
Gases Op. Modes: All

HA6 Other Conditions Existing Which in the
Judgment of the Emergency Director
Warrant Declaration of an Alert.
Op. Modes: All

HA5 Control Room Evacuation Has Been
Initiated.
Op. Modes: All

HA7 Notification of an Airborne Attack Threat
Op. Modes: All

HA8 Notification of HOSTILE ACTION
within the OCA
Op. Modes: All

HS3 Other Conditions Existing Which in the
Judgment of the Emergency Director
Warrant Declaration of Site Area
Emergency.
Op. Modes: All

HS2 Control Room Evacuation Has Been
Initiated and Plant Control Cannot Be
Established.
Op. Modes: All

HS4 Site Attack (Notification of HOSTILE
ACTION within the Protected Area)
Op. Modes: All

HG1 HOSTILE ACTION Resulting in Loss Of
Physical Control of the Facility.
Op. Modes: All

HG2 Other Conditions Existing Which in the
Judgment of the Emergency Director
Warrant Declaration of General
Emergency.
Op. Modes: All
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HUI
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Natural or Destructive Phenomena Affecting the PROTECTED AREA.

Operating Mode Applicability:

Exa aple-Emergency Action Level:

All

(1 or 2 or 3 or 4 or 5 or 6 or 7)

1. Seismic event identified by any TWO of the following:
* Earthquake felt in plant.
* Seismic event confirmed by [site-specific indication or method TBD].
* National Earthquake Center.

2. Report by plant personnel of tornado or high wind gust greater than (145 mph AP10-0on JE-MES-
[TBD) (rESB•R• TBD4 ] striking within PROTECTED AREA boundary.

3. Vehicle crash into plant systems required for safe shutdown of the plant, or structures containing those
systems-
* Containment Building
* Shield Building (AP1004-O
* Aux Building ^AP,.OOO0

2. Reaeter Building (ESBNVR)
3. Control Building (ESBWR0
4. Electrical building (ESBAIR

4. Report of turbine failure resulting in casing penetration or damage to turbine or generator seals.

5. (Site Specific) ...... en.es affecting the PROTECTED AREASustained hurricane force winds greater
than 74 mph forecast to be at the plant site in the next four hours in accordance with [procedure TBD],
Severe Weather Checklist.

Basis:

These EALs are categorized on the basis of the occurrence of an event of sufficient magnitude to be of
concern to plant operators. Areas identified define the l••atien 1f the event baldonthe0. p1, tential for
damage toeqpen eonained therein. Esealation of the event to an Alert oeeutrs when the mnagnitude-of
the event is -uffi.ient to result ii damage to equipment contain.ed int the speeified location.]

EAL #1 :[&h4edwill be developed on site-specific basis.] Damage may be caused to some portions of the site,
but should not affect ability of safety functions to operate. [Mefted of detection can be based.on
instruHment~ation, validated by a reliable sourcee, or operator- assessmenpt. As-5 defi0ned in the EPRJ spensoei
"Guidelines feor•uclear Plant Response to an Earthq, uak ", dted Oeteber. 1989, a 'felt earthquake" is:The
National Earthquake Center can confirm or deny that an earthquake has occurred in the area of the plant.

An.. earthquake of sufficient itensi-g such that:. (a) the vibratory gr÷ond moti•n is f.elt at the nuclear plant
site antd reeognized asa arhuke based on a osnu f Coentro Room operaitors ont duty atte

tiead (b) for- plants with operaible seismic instrm~entation, the seismic switches o h ln r
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.1

activated. "r- most -ant-S wit.' setsmie Mntuetto.t'e sealsmilp switcfles are set at an aceeir-ation
efaem. O04g.1

[The AP4000 is designted for a safe shutdown earthquakee 6&9E) defined by a p~eak grounid aeeleration i
0,30g. Operating Basis. Ear-thquake (OBE) is not consider-ed in the design basis. For- the pir-pose of shutdow
criteria the oper.ating basiv eart.hq.ake is considered to be one third of the safe shtow4n. earthquake. The
sesi equ ipnent is designed to r-emain fitnctional after- a SSE. -The time history analyzer- r-eceives input

f.. .the tr.iaxial accelerion sens-or.s. kt prvides for. initiatin of atdible and viual alarms in the
Conrol Room. larm, are initiated when a, seismi• event exceeds a prwedeterined value or- the calclate
cumuntlative absolute velocio' (GA449.]

[The ESB4WR peak gr-tound acceleration (,PGA) of the SSE at the fouindation level is 0.3g int the horizeona
direction.. The. PA in the vertc.al direct".in is. equal to the hor.izontal PA. Th.e Op.era.ing Basis. Earthqu.ake
(0&o) is not an E-SBW4lR design requir.emen. ons-istent wih the AýApendix S to 10 GAR 50, te design
re uiremnts assciat. with the OE, when the level of OBE ground motion is chosen to be oe third of th
&SE grounmd motion, are satisfied wi~eathotpeifermning explicit r-esponse or design analyses. The ESBWROR
gr.ound motion is. one tird of the SSE ground g d thisf.]

The National Earthquake Center ean confifm or: deny that a" earthqutake has eeetur-ed in the area of the pl&Ant.

EAL #2 is based on the assumption that a tornado striking (touching down) or high winds within the
PROTECTED AREA may have potentially damaged plant structures containing functions or systems
required for safe shutdown of the plant. [The high i•nd site specific value . hould be based on site secific
FMAR design basis or the highest reading available.fo• wind speed. -If such damage is confirmed visually or
by other in-plant indications, the event may be escalated to Alert.

EAL #3 addresses crashes of vehicle types large enough to cause significant damage to plant structures
containing functions and systems required for safe/stable shutdcwnSafe Shutdown of the plant. If the crash
is confirmed to affect a plant VITAL AREA, the event may be escalated to Alert.

EAL #4 addresses main turbine rotating component failures of sufficient magnitude to cause observable
damage to the turbine casing or to the seals of the turbine generator. [Of mor .. nee.. is. the pot.ential fe
leakage of combutisfble fluid-s (lutbricating oils) and gases (hydroegen cooling) to the pl1ant enivirens.. Actutal
FM&s andflammablegas bHuki up ar.e appropiately classified via HU2 and• W . . Generate- seal damage
obsen-ed afe eeaor- pur-ge does not meet the intent of this EAL because it did nom pc norma
opefration of the plant.] This EAL is consistent with the definition of a NOUE while maintaining the
anticipatory nature desired and recognizing the risk to non-safety related equipment. Escalation of the
emergency classification is based on potential damage done by projectiles generated by the failure. These
events would be classified by the radiological ICs or Fission Product Barrier ICs.

EA-bThreshold Value #5 is--ote*--addresses the site-specific phenomena [{eh-, as. of the hurricane, fl••d-••e
eiehe4 that based on the severe weather mitigation procedure. This Threshold Value can also be precursors

of more serious events. [In particular, sites subject to severe weather as defined in te NUAMAR station
blackout initiatives, should include ant EAL based on activation- ofthe sever-e wahrmtftion rocedowres

I- . . . r

/ ....

I t erecanyar situtowis, efteset resfnn, S-fau eaft OHMs efc.).
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AP44000-References:

APP-SJS-J7-OO1
APP-RCS-M3-OO1
APP-CNS-M3-OO1
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ESBWR Refer-ences: [T-BD]
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU2
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

FIRE Within the PROTECTED AREA Boundary Not Extinguished Within 15 Minutes of
Detection OR EXPLOSION within the PROTECTED AREA Boundary.

Operating Mode Applicability: All

Ex-ampe-Emergency Action Level:

1. FIRE in any of the following areas not extinguished in less than 15 minutes of Control Room
notification or receipt of a Control Room FIRE alarm:

" APD10O
" Containment
" Shield Building
" Aux Building
* Annex Building
" Turbine Building
" Radwaste Building

ESB~
*Centainment
*Reaetor- Building-

CFntrl Building

*Turbine Building
*Electrieal Building
*Radwaste Building

2. Report by plant personnel of an unanticipated EXPLOSION affecting systems required for safe
shutdown of the plant, or structures containing those systems.

Basis:

The purpose of dhie-GEAL #1 is to address the magnitude and extent of FIREs that may be potentially
significant precursors to damage to safety systems. As used here, Detection is visual observation and report
by plant personnel or sensor alarmn indication. The 15 minute time period begins with a credible notification
that a HIRE is occurring, or indication of a VALID fire detection system alarm. Validation of a fire detection
system alarm includes actions that can be taken with the Control Room or other nearby site-specific location
to ensure that the alarm is not spurious. A validated alarm is assumed to be an indication of a FIRE unless it
is disproved within the 15 minute period by personnel dispatched to the scene. [hin other woerds, a pgersonnel
r-eport fromt the seene may be used toe disprove a senfsor alarn if reeeived within 1:5 mbintes of the alarm;,bu
shall not be requtired to ver-fr the alarm+]

[Only the preteeted area is considered,.4All safcr related structumres, systems, and component are locatedo
the nuclear island. The nuclear island includes the containment buidding, shield building, and au~iliary
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building. This site specifie lisp is. limited to buildingsv and areas eontiguous to plant vital areas or oter
significant buildings or- ar-eas.]

The intent of this 15 minute duration is to size the FIRE and to discriminate against small FIREs that are
readily extinguished [(e.g., smoldering wast.e paper- basket). The si.e ,ee te list should be limited and
applies to buildings. and areas .ontiguous (in actual contact wih or- immediately adjcent÷ ) to plant T14AL
ARE94s or- other- signifiant buildings or areas. The intent of this 1G is not to include buildings (i.e.,
war-ehouses) or areas that are not contiguous (in actual cont-act with or- immediately adjaient)f to plan
;-TA4LARE4s. This excludes FM&~ within admninistr-ation buildings. waste basket F44&s, and other smiall
FMRs of no saf. y consequence]. Fires inside the protected area, located near equipment, that last greater
than 15 minutes can result in a challenge to the site fire brigade. This represents a degradation in plant
operational status. [fImmediately adjaent implies , that the area immediately adjacent contains or m. y
contain equinment or. eablin2 t~hat could- imn-aet -eauinmentlocated in the vital area or the fir-e -coul AI ,0 1 1

Rid ý-e

eau• ipment inside the vital area or- that pir-eebiaes access fo vital ar-eas. I

For EAL #2 only those EXPLOSIONS of sufficient force to damage permanent structures or equipment
within the PROTECTED AREA should be considered. [No at•tem•p is made in this &AL to assess the ae..al
inagntitude of the damage. The occutrrence ofthe E-XRLOSION is sutfficientfor- declar-ation.] The Emergency
director also needs to consider any security aspects of the EXPLOSION, if applicable.

Escalation to a higher emergency class is by IC t4A-2HA4, "FIRE Affecting the Operability of Plant Safety
Systems Required for the Current Operating Mode".

AP^ 000 References:

FPS-M3-001
CNS-M3-001
Technical Specification 5.4
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU3
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Release of Toxic, Corrosive, Asphyxiant, or Flammable Gases Deemed Detrimental to
NORMAL PLANT OPERATIONS.

Operating Mode Applicability: All

E* Rple-Emergency Action Levels: (1 or 2)

1. Report or detection of toxic, corrosive, asphyxiant or flammable gases that has or could enter the site
area boundary in amounts that can adversely affect NORMAL PLANT OPERATIONS.

2. Report by Local, County or State Officials for evacuation or sheltering of site personnel based on an
off-site event.

Basis:

This IC is based on the existence of uncontrolled releases of toxic or flammable gas that may enter the site
boundary and affect normal plant operations. It is intended that releases of toxic, corrosive, asphyxiant or
flammable gases are of sufficient quantity, and the release point of such gases is such that NORMAL PLANT
OPERATIONS would be affected. [This ..... prt..e.lude small or. ineidental releases, or releases that de not
imwpat structues neededfo.r pl.ant .peration. The ..Ls are intended to nt require signifi,. t assssm.entor
quantification. Th4e XC as-sumes an uncontrolled proces-s that has the petential teoaff-ect jpant operations, or
p.e.-....•sfety,ý.The fact that SCBA may be worn does not eliminate the need to declare the event.
[An Asphy-xiant is a gas. capable of reducing the level of &*ygen in the body to dangeroums levels.. Most
..ommonly, aIphy.iantsw•ork by. merely dipla. i na enclosed environment.. This. r.edu.es
conceentration of orygen below the noilteelo arounld 19%, hicih cant lead to br-eathing diffietulfties9

uncosciusnss r een eath.]j

Escalation of this EAL is via HA3, which involves a quantified release of toxic or flammable gas affecting
VITAL AREAs.

APl10O Referenes:.
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ESBVATR References:. [T-BD]
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU4
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Confirmed Security Event Which Indicates a Potential Degradation in the Level of Safety of
the Plant.

Operating Mode Applicability: All

E*ampteEmergency Action Levels:

2. A security event that does NOT constitute a HOSTILE ACTION as reported by the (site spe.e,•.
security shift supervision.

2. A credible site specific security threat notification.

3. A validated notification from NRC providing information of an aircraft threat.

Basis:

[ss shift spfisin be.ause these individuals are the designated
per-sennel on site qualified and trained to confirm that a security event isocrigOF has occu~rred.
Training on scr ty evnclassification confirmation is closely controlled due to the strict see-f ee~ntrl
plaeed on the plant Safeguards Gentingencvf Plan.]

This EAL. 1 is baed en (site .peeifie) Site Seeufity Plans.This EAL 1 is based on the Safeguards
ContingencyPlan. Security events which do not represent a potential degradation in the level of safety of the
pl
a
nt, are reportedunder 10 CFR 73.71 or in some cases under 10 CFR 50.72. [Exramples of securiy .aglon Ad I
indicate Potential Degradation in the Level of Safey of the Plant are provided below forcosdeaio.
Security events assessed as HOSTILE ACTIONS are classifiable under HA8, HS4 and HGl.

[. ..rationshould be given to the fllwig pes of events which may not degrade the level f Psafe•: -of
the pl1ant when evaluating an event against the criteria of the site specific Security contingency Plan:.- CIVIL
DISTURBANCE and STRIKE ACTION.]

EAL 2 is to ensure that appropriate notifications for the security threat are made in a timely manner.
This includes information of a credible threat. [Only the plant to which the spcif.. th..at is .. ad
need dcclarc the No~tiaficain of an UInusual Event.1

EAL 3 is to ensure that notifications for the security threat are made in a timely manner and that Off-
site Response Organizations and plant personnel are at a state of heightened awareness regarding
the credible threat. [Only the plant teo wich the spgif.•; throat i.÷ mad; need d,-,cta-o the ;o.tfication

~ aI...~..I r-. 'r. = A1 i :~£4s .~
et:b ~us ua. -14ain. .n c;-Q .6 mwt w~iui a ptept- r;G-A4a-PS ::numaffu:; Fegaffffng an ;FrGwqfi-hrew;U
from NRc. Validation is peof~mc byclen h NRC or- by othor approevcd mcthods of

potential f,-r causing significant da"nag. to the piant then .scalaio•n to Alort v. a HA7 would b.
approeprate if the aier-io is less than 30 minutes away from the plant . Thc NRCG Headqua~ter-
Opor-ations Officor- (HOO) w"l cormunicatc to the liconsco AE the th.reat 4nvelvcs an aiier-~r h
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status of the plane mnay be pro vded by NORAD through the NRC. it is not the intent of this EAL to
raplae ox•isting enn hs;tilo r"tetd FA4s invo•lhng air;rraft1

[The doteirmination of "cradible" is mgado through use of information found in the (vite SPosific
Safoguads COntingenqy Plan.]

A higher initial classification could be made based upon the nature and timing of the threat and
potential consequences. [The ...nsea shal•eonsida-r upgrading the ÷•mg.n. y r...pns. tRatus
and omrnrgancy 'la,*itcsation- in asordansa wit Kh the [sita sourity •sposic4fi Safeguards Contingan•y
Plan and E g P6ans.

AP 1000 Ref-er-ences.:
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU5
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of a NOUE.

Operating Mode Applicability: All

Ex-aple-Emergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director indicate that events are in
process 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 off-site response or monitoring are expected unless further degradation of safety systems
occurs.

Basis:

This EAL 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
NOUE emergency class.

From a broad perspective, one area that may warrant Emergency Director judgment is related to likely or
actual breakdown of site-specific event mitigating actions. [Examples to cansidr, i•ti"de in.adequae•
ePergency rvespose procedures, transient response either uexpected or not underfstood: failure o
unavailability of emter-gency systems during an accident in excess of that as-sumied in accident analaysis., Or
insu9ffieient availabiliy of equipment ant'or spport pger-sennel.]

APlOQO Refer-encee:
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA1
Initiating Condition -- ALERT

Natural or Destructive Phenomena Affecting the Plant VITAL AREA.

Operating Mode Applicability: All

Eafnple-Emergency Action Levels: (1 or 2 or 3 or 4 or 5-or-6)

1 Seismic event greater than Operating Basis Earthquake (OBE) {AP1999 9.10g} as indicated by the
time history analyzer initiation of the Control Room alarm. [ESBR TtBD] as indicated by seis..
instfumentation (site specific OBE limit].
AND
Confirmed by EITHER:
* Earthquake felt in plant
* National Earthquake Center

2. Tornado or high wia4dwind gust greater than (m.aximu.m wind speed readable in the N-CR) [AP100
1451 [ESB ,rR TBDI mph within PROTECTED AREA boundary and resulting in VISIBLE
DAMAGE to any safety structure, system, or component in the following plant structures Aequ*pen
or Control Room indication of degraded performance of those systems.

* Containment Building
* Shield Building
* Aux Building

5. Containmffent Building
6. Reactor- Building
7. Contrcl Building
8. Electril Be u ilding,1;

3. Vehicle crash within PROTECTED AREA boundary and resulting in VISIBLE DAMAGE to any
safety structure, system, or component in the following plant structures or Control Room indication of
degraded performance of those safety systems:

-AP1000
* Containment
* Shield Building
• Aux Building

2. Containmflent
3. Reactor building
4.,1uel-&*iliag
5. CnTurol Building
6. Tuarbine Building
7. Electr-ical Building
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9. Radwaste Building

4. (ESBNVR) Turbine faile
the Electrical Building.

Fe -eeac pro .jeetiles resuilt in anty VISIB8LE DAMA GE to er penetr-ationt of

(-AP I 0 ,)-Not applicable-

5. Uncontrolled flooding in areas of the plant that creates an industrial safety hazards (e.g., electric shock)
that precludes access necessary to operate or monitor safety equipment.

6. (Sitec Spe.ific) 1 "1uf-nres within PROT-ECTED AREA bounda•y andSustained hurricane winds
greater than 74 mph onsite resulting in VISIBLE DAMAGE to plant structures within the
PROTECTED AREA boundary containing equipment necessary for safe shutdown, or has caused
damage as evidenced by Centrol Romeeontrol room indication of degraded performance of those
systems.

Basis:

These EALs escalate from HU1 in that the occurrence of the event has resulted in VISIBLE DAMAGE to
plant structures or areas containing equipment necessary for a safe shutdown, or has caused damage to the
safety systems in those structures evidenced by control indications of degraded system response or
performance. The occurrence of VISIBLE DAMAGE and/or degraded system response is intended to
discriminate against lesser events. The initial "report" should not be interpreted as mandating a lengthy
damage assessment prior to classification. [X9 attempt is made in this &AL to assess the act.al magni•tud of
the damage. Te signieanee here is not that a paretilr system or- str.tur.e was daaged., but rather-, tha
the event w oif ' ........ntagnitude to .a.. se his. degradation.] -Escalation to higher classifications occur on
the basis of System Malfunctions.

[&AL #4 should be based efn site se•efie FS-R design basis.] Seismic events of this magnitude can result in
a plant VITAL AREA being subjected to forces beyond design limits, and thus damage may be assumed to
have occurred to plant safety systems. [See EPI sponso.r.ed "Guidelines for ANclear Plant Respense to an
Earthquake 'ý dated Octoeber- 1989, for- informationn e seismicent categories.]

[EAL mg hosuld be basfed
damage to safety functions.

oft 5:ite .. e.if. FA-&R design basis.] Wind loads of this magnitude can cause

[&AL #-s 2, 3, and 4 should spe...Y site specific safety ss.ystem, or-co.mponen and fintieoens requirse
for- safe shutdown of the plant.]1

[&AL #/3 addresses crashes of vehicle "yes lar-ge enoeugh to cautse significant damage to saeyqty structuftre,
sys-tem-, or component containinig franctions anfd sysetes- requir-ed for saf shutdown of the plant.]

[&AL #4I address-es- the threat to sa*fey r-elated equipment imposed by projectiles. generalted by main turbn
roetating component failuires. This site specific list of ar-eas should incelude all areas cotinn safeI.

str-ucture, system-, or component, their controls, and their- power supplies.] This EAL is, therefore, consistent
with the definition of an ALERT in that if projectiles have damaged or penetrated areas containing safety
structure, system, or component the potential exists for substantial degradation of the level of safety of the
plant.

EALh #5 erdfesse the ettect of initernial fieediný that hets created indesgial sfet; hazards (e.e., electrfical-
shoe W~ thiqt or-eclude nee essary aeeess to oper-ate or: monitor- safety LaRmAmpnt-

17
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FA-Threshold Value #6 is-othefcovers site-specific phenomena [sueh as of a hurricane, floe-•, or siehe] that
ean als be. pr-eur-sefs ef m -. -~l - vents. [An particular-, sites suHbjeet to sever-e weather- as defined inth
NUMARC station blaekout initiatives., AeHold i;2elude an &AL based en aetivation of the severe weather
mitifgation p.re.edur.es. (e.g., p .reca.tionary shtdo..n., diesel testing, staff .all cuts, etc.).]. The Threshold
Value is based on damage attributable to the wind.

APIOOO References:

APP-SJS-J7-001
APP-RCS-M3-001
APP-CNS-M3-001

Revision 0- 2007 114



ESBWR RzfzreflCe2 [TBDII

I
115

Revision 0- 2007



HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA2
Initiating Condition -- ALERT

FIRE or EXPLOSION Affecting the Operability of Plant Safety Systems Required to
Establish or Maintain Safe/Sable Shutdown Mode.

Operating Mode Applicability: All

Example-Emergency Action Level:

1. FIRE or EXPLOSION in any of the following areas:

.-_ A.PI09
* Containment
* Shield Building
* Aux Building

ESBW
9. Containment
10. Reacter building

12. Centre Building
13. Tur-bine Building
14. Electrical Building
15. Rad'wasteBidn

AND

Affected system parameter indications show degraded performance or plant personnel report VISIBLE
DAMAGE to permanent structures or equipment within the specified area required to establish or
maintain safe shutdown.

Basis:

[Site speeifie areas eontaining f~neftions and systems required forf
speeified. Site Speeifie Safe Shutdown Analysis shouild be eons-Hite

the safe shutdoiwn of the pant should be
dfor- equipment and plant ar-eas r-equie

potentially aff-ecting one or- mor-e r-edundanti trains of Safi~ sytm.

This EAL addresses a FIRE / EXPLOSION and not the degradation in performance of affected systems.
System degradation is addressed in the System Malfunction EALs. [The refer•e•nce to da..age of system.s. is
usyed to identif the magnitude of the FIRE- / EX-PLOSION and to discrmnt agai .nst minor FIR&s
EXP-LOSION. The ref*eree to se ' system is included to disriminate •• aist F4R&, / EXP-.LOSIAONS in
areas having a low pro-babiliy of affecing safe operation. The significance here is not that a sfeyqP system
was. degraded but the fact that the F4RE,' EXPLOSION was large enouigh to caus-e damage to these &sysemfls.]

[This. situation is notf the samne as renving qimn o aneac that is cover-ed by a plant's. Technica
Spe-i:tts-. Removal of equipment for maintenance is a planned activity controlled in accordance with
procedures and, as such, does not constitute a substantial degradation in the level of safety of the plant. A
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FIRE / EXPLOSION is an UNPLANNED activity and, as such, does constitute a substantial degradation in
the level of safety of the plant. In this situation, an Alert classification is warranted.

FThe inelus-ion otf a "t.eport of V..SDLE DWAAGE" should not be int.erpreted as mandating a lengthy damIage
assessment prior to elassifleationt. No attempt is made in this. EAL to as-ses-s the actual magnitude of the
dmg....1 -The occurrence of the EXPLOSION with reports of evidence of damage is sufficient for
declaration. [The declaration of an Alert and the activation of the Technical Suppert Center 4il4 fproide the
Emergenc-y Dir-ector with the r-esources needed to ge~ofr-m these damage assessments.] jThe Emergency
Director also needs to consider any security aspects of the EXPLOSIONs.

Escalation to a higher emergency class, if appropriate, will be based on System Malfunction, Fission Product
Barrier Degradation, Abnormal Rad Levels / Radiological Effluent, or Emergency Director Judgment ICs.

AP 1000 References:

APP-RCS-M3-001
APP-CNS-M3-001
APP-FPS-M3-001
APP-GW-GJP-305
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA3
Initiating Condition -- ALERT

Required Access to a VITAL AREA Isis Prohibited Due Tato Release of Toxic, Corrosive,
Asphyxiant or Flammable Gases.

Operating Mode Applicability: All

E* ptEmergency Action Levels:

1. Required access to a VITAL AREA is prohibited due to Report or detection of toxic, corrosive,
asphyxiant or flammable gases-

Basis:

This IC addresses gas releases that impede necessary access to operating stations, or other areas containing
equipment that must be operated manually or that requires local monitoring, in order to maintain safe
operation or perform a safe shutdown. It is this impaired ability to operate the plant that results in the actual
or potential substantial degradation of the level of safety of the plant.

Escalation to a higher emergency class, if appropriate, will be based on System Malfunction, Fission Product

Barrier Degradation, Abnormal Rad Levels / Radioactive Effluent, or Emergency Director Judgment ICs.

The fact that SCBA may be worn does not eliminate the need to declare the event

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.

fFlammable gasses, such as hydrogen and acetylene, are routinely used to maintain plant systems (hydrogen)
or to repair equipment/components (acetylene - used in welding).+- This EAL addresses concentrations at
which gases can ignite/support combustion. An uncontrolled release of flammable gasses within a facility
structure has the potential to affect safe operation of the plant by limiting either operator or equipment
operations due to the potential for ignition and resulting equipment damage/personnel injury.

AP1000 Ref•f.ne..:
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA5
Initiating Condition -- ALERT

Control Room Evacuation Has Been Initiated.

Operating Mode Applicability: All

E*aple-Emergency Action Level:

AP4000
1. Entry into APP-GW-GJP-306, Evacuation of Control Room.

ESB~
i. Lntr; finte Atncrmat weer-atin i-'rceeaurz Mil Peee I tzrzzo fcntro E Koom Pvacua ief.-
.. .... j .......

Basis:

With the Control Room evacuated, additional support, monitoring and direction through the Technical
Support Center and/or other emergency response faei4yfacilities is necessary.- Inability to establish plant
control from outside the Control Room will escalate this event to a Site Area Emergency.

AP-I40OReferences:

APP-GW-GJP-306
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA6
Initiating Condition -- ALERT

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of an Alert.

Operating Mode Applicability: All

E~x-a plEmergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director indicate that events are in
process or have occurred which involve 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 EAL 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
Alert emergency class.

APD1OO RDf-c•n -es:

Revision 0- 2007 123



ESBWAR. Refer-ences: [TBD]

Revision 0- 2007 124



HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA7
Initiating Condition -- ALERT

Notification of an Airborne Attack Threat.

Operating Mode Applicability: All

E*-, ipk-Emergency Action Level:

2. A validated notification from NRC of an airliner attack threat less than 30 minutes away.

Basis:

The intent of this EAL is to ensure that notifications for the airliner attack threat are made in a timely
manner and that Off-site Response Organizations and plant personnel are at a state of heightened
awareness regarding the credible threat. ValidatiOR or, po.feormod by calling the .NR or by ". th" r
approvcd mcthodc of authcntiGcatin. [Only the plant to which the specific threat is made need
declare the Alert.] This EAL is met when a plant receives information regarding an airliner attack
threat from NRC and the airliner is less than 30 minutes away from the plant.

This EAL addresses the contingency of a very rapid progression of events due to an airborne
hostile attack such as that experienced on September 11, 2001. This EAL is not premised solely on
the potential for a radiological release. Rather the issue includes the need for assistance due to the
possibility for significant and indeterminate damage from such an attack. Validation ,,is c,,,nfrd by
a c-all from or to the NRC. IAlthough vulnerabilty ana4ysoc chew nuclear-plants to be roqbust, it i6
appr-opriat for- Of 6ite Response Organization-s to behonotified and enco-uraged to activate Of they-do
not normally to be boffer-prepar-ed-shoeuld it bhe necessary to consider furthear actions. Airiner. is..... • . .. • X/ " • • •" t vt• '•. ... • '• " • ' • v• X .. ..... .. ........ _ '•'1 . ..... " "

.ant tob b•alag•• a.. i raft Mth the pet÷ntial for, saucing signifiant damage to the plant. The statu6
and size of the plans may be pro vded by NOR4D through the NFc.]

AP10GO Roger-enzee:
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA8
Initiating Condition -- ALERT

Notification of HOSTILE ACTION within the OCA

Operating Mode Applicability: All

Exampl•e-Emergency Action Level:

2. A notification from the si4te 6se'-ity fereeSite Security Force that a HOSTILE ACTION is
occurring or has occurred within the OCA.

Basis:

This EAL addresses the potential for a very rapid progression of events due to a HOSTILE
ACTION.

[TPh EAL 'is not intended to addre, ilidents that are accidental or actsl ••f eivl d-itsobencI, sulh
ashunters or physical disputes between em~ployees within thog OCA or PA. That intating condition

is adequately addressedf by other EAL6.]

This EAL addresses the contingency for a very rapid progression of events due to an airborne
hostile attack such as that experienced on September 11, 2001 and the possibility for additional
attacking aircraft. It is not intended to address accidental aircraft impact as that initiating condition is
adequately addressed by other EALs. This EAL is not premised solely on the potential for a
radiological release. Rather the issue includes the need for assistance due to the possibility for
significant and indeterminate damage from additional air, land or water attack elements. [A-though
vulnerability analysos show nuclear- plants to be robust, it is appropriate for- Of site Response-
OQganizatios to be notified, and, to activate in order to be befter propared to respond sho-ld
proetective actions become necessa;,ýj if not previously notified by NRC0 th-at theg aircraft im4pact was
intentional, then it would be expectedL, although net Ge.gain, that notfication by aaprpito-
Federal agoncy would follw. In this case, appropriate foderai agenc isitended- to e ORD
FBI, FAA or NRC. However-, the declaratin should not be unduly delayed awaiting F-ederal
notification. Airlkner is nmeant to be a large aircraft with the potential for causing 6ignificant damage
to the plant. The staftus and size of the plane m~ay be provided by NORAD through the NRC.]

This IC/EAL addresses the immediacy of an expected threat arrival or impact on the site within a
relatively short time. The fact that the site is an identified attack target with minimal time available
for further preparation requires a heightened state of readiness and implementation of protective
measures that can be effective (on-site evacuation, dispersal or sheltering) before arrival or impact.

This EAL is not premised solely on adverse health effects caused by a radiological release. Rather
the issue is the immediate need for assistance due to the nature of the event and the potential for
significant and indeterminate damage. [Although nuclear- plant seeur* offier-s are wel trainedad
pprp a ed to protest against HOSTILE ACTION, it is appropriate for Off site Response Organizations
to be notified and encouraged to begin activatin (if they do net nermallyq to be better- prgpare
should it be neeessan.' to consider- fudfher actionS.]
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HS2
Initiating Condition - -SITE AREA EMERGENCY

Control Room Evacuation Has Been Initiated and Plant Control Cannot Be Established.

Operating Mode Applicability: All

Exaffplee-Emergency Action Level:

1. Control room evacuation has been initiated.

AND

Control of the plant cannot be established per GW-GJP-306 in less than [TBD] minutes.

-AND

roomff evacuation has been initiated.

Centr-el of the plant eannot be estgablished per- [proceedur-e T-BD] in less than [T-BD] w HuEes.

Basis:

Expeditious transfer of safety systems has not occurred but fission product barrier damage may not yet be
indicated. The intent of this IC is to capture those events where control of the plant cannot be reestablished
in a timely manner. [Site speific time for transfer based en analysis or assessments as to he q.ickl,
controel must be r-eestablished without cor-e uncovering antA9r cor~e damage. This time should not ece
[TBD] minutes without additional justik-ition. The deterfinatin of ,wheter or not control is established at
the r.em.te shutdown .a.el is based on Emergency Director (ED) j ,dgmen+-.Th •"ED •is expected to make a
reasonable, informed judgment within the site-specific time for transfer that the licensee has control of the
plant from the remote shutdown panel.

J The intent f the 4AL is to establish control of important plant equipment and knowledge o importan
plant par-ameteris in a timely manner. Pr-ima~y emphasis should be placeed on these componentsan
instr.met.s that supply pirotfetion fo.r. and .. inf rmati. n abot. syfe.. functions. These sa*f-y futnteios are
reactii c..ontrol (ability to shutdown the r.eactor and maintain it shutdown'), rleactor- wateri level (abilitt

coo thecr-e), and decay heat removal (ability to inaintain a heat sink) for- a ESB4WR. The equivlfdent
functions. fr APJ... of concern are reactivity control, RCS inventory, and secondary heat removal.1

Escalation of this event, if appropriate, would be by Fission Product Barrier Degradation, Abnormal Rad
Levels/Radiological Effluent, or Emergency Director Judgment ICs.

AP. I000 References:

APP-GW-GJP-306
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HS3
Initiating Condition - -SITE AREA EMERGENCY

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of Site Area Emergency.

Operating Mode Applicability: All

Ex-ampkEmergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director indicate that events are in
process 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 EAL 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 class description for Site Area Emergency.

AP1000 Referenes"
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HS4
Initiating Condition - -SITE AREA EMERGENCY

Site Attack (Notification of HOSTILE ACTION within the Protected Area)

Operating Mode Applicability: All

Examnpe Emergency Action Level:

2. A notification from the site security force that a HOSITLE ACTION is occurring or has occurred
within the PROTECTED AREA.

Basis:

This condition represents an escalated threat to plant safety above that contained in the Alert IC in
that a HOSTILE FORCE has progressed from the Owner Controlled Area to the PROTECTED
AREA.

[Although nucioar- plant security officrsen ;;P4 al# trainod andf proared to protoct against HQSTýLL
ACTION, it is appropriate fo)1 Oee Ganizations to be notified and encoura ged to

ibeneee...ar-y to conside hratinj
This EAL addresses the potential for a very rapid progression of events due to a dedicated attack. It is not
intended to address incidents that are accidental or acts of civil disobedience [, .samh a6 h•.&uts OF

pky~a a dicSputs betmveen enmpioyeees withn the OCA or PA]. [ That iPnitatifngf

This EAL addresses the contingency for a very rapid progression of events due to an airborne
hostile attack such as that experienced on September 11, 2001 and the possibility for additional
attacking aircraft. It is not intended to address accidental aircraft impact as that initiating condition is
adequately addressed by other EALs. This EAL is not premised solely on the potential for a
radiological release. Rather the issue includes the need for assistance due to the possibility for
significant and indeterminate damage from additional attack elements. [Although v.eF.W,"ty
analy••1. 6how nuela•, plant to be robust, it i6 app÷rpr;atr for Off site Rspons. OFrganizafi•ns to
be notifid and to activato in oder- to be bettcr prcparcd to Fespond should protoctivc aetions
bocorno neccssapyj if not prc viously notifid by NRC that the aircraft impact was intentinal, then it
would be expectcd, although not ccgain, that notiaficain by an appropriatc Fedcral agcncy woel
foiow. In this rase, appopriato fedoral agoncy is intended to the tOGRADL, FBI, FM_ -or. ARC.
Howover-, the doclaration should not be unduly delayed awaiting F-edora! notfication. A4irlin-er is-
moeant to be a fargo ainrcraft With t.o poetaorcuigsgn~ifiant damag tot lnt. The statu
and si4e of' -h pln m ay be pro Oie yNRDtr-ough the NRC. ]

This EAL addresses the immediacy of a threat to impact site VITAL AREAS within a relatively short
time. The fact that the site is under serious attack with minimal time available for additional
assistance to arrive requires ORO readiness and preparation for the implementation of protective
measures.

Licensees should consider upgrading the classification to a General Emergency based on actual plant status
after impact or progression of attack.
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HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HG1
Initiating Condition - GENERAL EMERGENCY

HOSTILE ACTION Resulting in Loss efOf Physical Control of the Facility.

Operating Mode Applicability:

Exa tge-EEmergency Action Level:

All

(1 or 2)

3. A HOSTILE ACTION has occurred such that plant personnel are unable to operate equipment required
to maintain safety functions.

4. A HOSTILE ACTION has caused failure of Spent Fuel Cooling Systems and IMMINENT fuel damage
is likely for a freshly off-loaded reactor core in pool.

Basis:

This IC encompasses conditions under which a HOSTILE ACTION has resulted in a loss of physical control
of VITAL AREAS (containing vital equipment or controls of vital equipment) required to maintain safety
functions and control of that equipment cannot be transferred to and operated from another location.

[Tpcly, these safeyý funtioeins ar, r-ac4iviy control (ability to shut doiwn the rveator- and keepi
shutdown) r-eactor- water- level (ability to cooel th~e cowre), and decay heat removal (ability to maintain a ha
sink) fogr a BWR. Th4e equivalent fwnctions for- a PIVR are reactivity controlk, RGS inentoryx, and seeondar-y
heat mon..va l:I-If control of the plant equipment necessary to maintain safety functions can be transferred to
another location, then the above initiating condition is not met.

[The E-SB1W fidel pool coolinig frneteion is also proevided in the event that a recently uniloaded futel bah
requies cotinuied cooling during the poest accident period. The spenft fel pooel contains sufficient inv+entorY

to ensure noe operatori acto is required during the fir-st 72 houtrs. After- that p~er-iod, either- makeup water
must be sufpplied4 to the spent frel pool or the AAPGS mutst be initiated. The 94APCS equipment is

enviroMetly qutalified, so access is not r-equired and redundancy is. included in system compefnents.]

This EAL also addresses failure of spent fuel cooling systems as a result of HOSTILE ACTION if
IMMINENT fuel damage is likely[ (e.g., f--eshy off loaded reactor or-e in pool). "Freshly" is defined by
site speii reureet.]

[Less. of p~hysical control! of the Controel Room or r-emote shutdowyi capabiliy alone may not pr-event the
ability to mtaintan safety fimetions pger se. Design of the remtote shutdotwn capability and the location of the
transfer- switches should be taken into acount. The inten. of the &4L is to es)tablish conrol of imprftant
plant equtipment and knowledge o~f importan plant parameter-s in at timtely mtannter. Primary emphasis shoul
be placed on those comnponents and instruments that supply protetion for adifrtio about s-afety
functions. Tfypicall, these sa.fey fnetions are reaet•iWv c rol 0a4,iiyt shutdown the rea•o•r • and
maintain it shutdowns), r-eactor- water level (ability to cool the core), and decay heat r-emoval (abilityt
maintain a heat sink) for- a B14R. Th4e equ~ivaentfu~nctions for a PWR are r-eacityonrl RC-S inv-ento;,-
and secondar; heat r-enovak.

AP1000 Refer-enDes.:

Revision 0- 2007 137



ESBwi~ References: [mm

Revision O- 2007
138



HAZARDS OR OTHER CONDITIONS
AFFECTING PLANT SAFETY

HG2
Initiating Condition - GENERAL EMERGENCY

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of General Emergency.

Operating Mode Applicability: All

E*-a -Emergency Action Level:

1. Other conditions exist which in the judgment of the Emergency Director indicate that events are in
process 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 off-site for more than the immediate site area.

Basis:

This EAL 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
General Emergency class.

AP loo Refefene-.
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TABLE 5 &4

Recognition Category S

System Malfunction
INITIATING CONDITION MATRIX

NOUE

SU1 Loss of All Off-site AC Power for
Greater Than 30 Minutes.
Op. Modes: Power Operation,
Startup, Hot Standby, Safe/&able
Shutdown

SU9 Failure of the Reactor Protection System,
Automatic OR Manual and Subcriticality
Was Achieved.
Op Modes: Power Operation, Startup

SU2 Inability to Reach Required Shutdown
Mode Within Technical Specification
Limits.
Op. Modes: Power Operation,
Startup, Hot Standby, SafelS&Ile
Shutdown

ALERT

SA1 Loss of all Off-site and On-site AC
power capability for greater than 60
minutes.

Op. Modes: Power Operation,
Startup, Hot Standby, Safe/ltable
Shutdown

SA2 Failure of Reactor Protection System,
Automatic OR Manual to establish the
reactor subcritical.
Op. Modes: Power Operation, Startup-

SITE AREA EMERGENCY

SS1 Loss of All Offsite AND Onsite AC
Power for greater than 24 hours.

Op. Modes: Power Operation,
Startup, Hot Standby, Safe•.S4e
Shutdown

SS2 Failure of Reactor Protection System,
Automatic AND Manual to reduce power
below Safety System Design Limit.
Op. Modes: Power Operation, Startup

GENERAL EMERGENCY

SG 1 Prolonged Loss of All Offsite AND
Onsite AC Power for greater than 72
hours.
Op. Modes: Power Operation,
Startup, Hot Standby, SafteStabe
Shutdown

SG2 Failure of the Reactor Protection System,
Automatic AND Manual AND Indication
of an Extreme Challenge to the Ability to
Cool the Core.
Op. Modes: Power Operation, Startup

SA4 UNPLANNED Loss of Indicating and
Monitoring Functions-.
Op. Modes: Power Operation, Startup,
Hot Standby, Safelf-able Shutdown

SS6 Inability to Monitor a SIGNIFICANT
TRANSIENT in Progress.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe/Steble Shutdown

SS3 Loss of All Vital DC Power.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe/-kabk- Shutdown

SU4 Fuel Clad Degradation.
Op. Modes: Power Operation, Startup,
Hot Standby

SU5 RCS Leakage.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe/-tabk Shutdown

SU6 UNPLANNED Loss of All On-site OR

Off-site Communications Capabilities.
Op. Modes: Power Operation, Startup,
Hot Standby, Safe/S-table Shutdown

SU8 Inadvertent Criticality.
Op Modes: Hot Standby, Safe/-tabke
Shutdown

Revision 0- 2007 141



SYSTEM MALFUNCTION

Sul
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Loss of All Off-site AC Power for Greater Than -3015 Minutes.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
SafeSt-able Shutdown

Ex-ample-Emergency Action Level:

API-QOG
1. Loss of off-site AC power to Busses ECS-ES-1 and ECS-ES-2 for greater than 30 minutes.

AND

Any On-site Standby Diesel Generator supplying on-site AC power to EITHER Bus ECS-ES-1
OR Bus ECS-ES-2.

ESBWR
4. 4-186S of all off site AC power- fer greatel- tann •1 | f1ume1 .

AIND

1 • •m

Any Diesel generater supplying powert o. EITH14ER of the tollowing PIP b.uses.
" 100A3(3)-
" 20GOA3(B34

Basis:

AProlonged loss of off-site AC power reduces required redundancy and potentially degrades the level of
safety of the plant by rendering the plant more vulnerable to a complete Loss of all AC Power [e.g., Sta-ie
_la/ekut. 30 minutes was selected as a threshold to exclude transient or momentary losses of off-site power.

[The Passive 4L1W~s do not
standby pwervi source for 0la

API00 -References:

APP-ECS-E8-001
APP-ZOS-E8-001
Technical Specification 3.8

neess ave saftry rela
ss 1E eleetric power-.]

M'4 qtanidby diesel generatorers. Storage 19R40HON tire the
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SYSTEM MALFUNCTION

SU2
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Inability to Reach Required Shutdown Mode Within Technical Specification Limits.

Operating Mode Applicability: Power Operation
Startup
Hot Standby

Safe/Stable Shutdown

Exaple-Emergency Action Level:

- 1. Plant is not brought to required operating mode within Technical Specifications LCO Action
Statement Time.

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required shutdown mode when
the Technical Specification required configuration cannot be restored. Depending on the circumstances, this
may or may not be an emergency or precursor to a more severe condition. [hi any ease, the initiati.n fp•an•f t
shutfdown r-equir-ed by the site Tcehnieal Speeifieations r-equir-es a one hour- report binder- 10 GFR 50.72 )
Nefn emtergeney events8. The Plant is withini it-s safer envelope when being shut doiwn within the a&!alei
action state.. .en time inf the Technial Speificatins• .. An immediate NOUE is required when the plant is
not brought to the required operating mode within the allowable action statement time in the Technical
Specifications. Declaration of a NOUE is based on the time at which the LCO-specified action statement
time period elapses under the site Technical Specifications and is not related to how long a condition may
have existed. [Otheri required Teehonical Specifiepa.tin 6s.hu ..downs that involv t.recursors to oire serious
events are addr-essed by other. Sstem Malfc•btiei,• Hazards, or- Fki-ien Product Barrier Degra.datifon• f

APIDO1 f efi efne

References:

Technical Specification 3.0.3
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SYSTEM MALFUNCTION

SU4
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Fuel Clad Degradation.

Operating Mode Applicability:

E,-x-RpleEmergency Action Levels:

Power Operation
Startup
Hot Standby

(1 or 2) I.

3' AP10004
3. Liquid Sample Radiation Monitor PSS-RICA-050 High Alarm Setpoint [TBD] [tCi/cc indicating

fuel clad degradation greater than Technical Specification 3.4.10 allowable limits.

OR

.------Dose equivalent 1-131 greater than 60 t*CijsCi/gm OR dose equivalent Xe-133 greater than 280
[XCi/gm for more than 6 hours from sampling and analysis.

9. 1. (T-BD) radiation monitor- reading
Specificatien 3.4.3 allowable limits.

* 1. .* I'*" 1 1 1 1 ! .* .1 • 1 • •

sinducaten Q t~uedl ci4ad ateeradiation er-eater- man i ectnIcea;

4. 2. (TBPD) c^lan-t s•
Speeification 3.4.3 all

Ffl 3!e activity value indicating fuel elad degradation greater .-I- rr U :F•l• -1
Un ee fie

AWAAiia' 4mik.-

Basis:

This IC is included as a NOUE because it is considered to be a potential degradation in the level of safety of
the plant and a potential precursor of more serious problems. EAL #1 addresses site-specific radiation
monitor readings such as BWR air ejector monitors, PWR failed fuel monitors, etc., that provide indication of
fuel clad integrity. EAL #2 addresses coolant samples exceeding coolant technical specifications for iodine
spike. Escalation of this IC to the Alert level is via the Fission Product Barrier Degradation Monitoring ICs.

6AP1C00 PSS RICA 0-50, provides. early indication of signifiant incr-ease in radieaetivity of the r-eaco
coolant, indi••aing a possible fuel eladding br.each. On high alagnn, the .ma.Fy.. sampling System liq4id
sample radiation monitor- isolates the sample flow by closing the out-side containment isolation valve (P55
PL V014) and iniftiates ant alarm in the mnain contrl Room and locally to alert the operaltor. fAthat time,-
Sam.pling and analysis would be peff.......d toyet*..ompliance with the Techn.ical Specificatn 3.4.40 RCS
Specific Aet4iviy limits.

Technical Specification :3.4.10 limits the allowable concentration of iodines and noble gases-, such as. xenon,-
in the r ÷eactor coolant. Limiting Conditi• f•.r Operation (LC-0) limit;s are established to be consistent With
fitel defet level of 0.25 percent and to ensutre that plant operaio reaiswithin conditions. assumed for
shielding and DBA r-elease analyses.

Technical Spqecieficatio Stti-eillanee Requiremtent (SR) 3.4.10.1 requir-es 1peffinning a measure otf the noble
gas specific activiiy of the rveactor coolant once every 7 days-, which provides ant indication of any increae - -
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the release of noble gas. aetivityfom fuel rods containing eladdingdefects. S-R 3.4.40.2 requires pe~ofin
a neamr-e of the iodinte speetfie aetivir', of the r-eaetor- coolant once even' 114 days, and ber~vee 0-2 toQ - hr
aftr- a r-eactor pewer- increas of grae than or ..I.-. equal to 15% of Rated Thermal Power- within a 1 houir
per-iod. Trenin the r eslts of these supveillanees allows. proper- remedial aetion to be takent PRIOR t
reaehing the LCO up er- limtits unider- ;zormal eperatin. eonditions-.4

AP4O00-References:

APP-PS S-M3C- 101
Tech Spec 3.4.10
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SYSTEM MALFUNCTION

SU5
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

RCS Leakage.

Operating Mode Applicability:

Ex-apee-Emergency Action Levels:

AP100Q

1. Unidentified leakage greater than 5 gpm.

2. Identified leakage greater than 25 gpm.

Power Operation
Startup
Hot Standby
Safe/Stable Shutdown

(1 or 2)

1. Unidenitified or pfessure eeunoary feai~age greater mnan ziu gpmf.

2. Total leakage greater than 75 gpm.

Basis:

This IC is included as a NOUE because it may be a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant. The value for the unidentified
leakage (including the pressure boundary) was selected as it is observable with normal Control Room
indications and is 10 times the Technical Specification limit. Lesser values must generally be determined
through time-consuming surveillance tests (e.g., mass balances).

Relief valve normal operation should be excluded from this IC. However, a relief valve that operates and fails
to close per design should be considered applicable to this IC if the relief valve cannot be isolated.

The EAL for identified leakage is set at a higher value due to the lesser significance of identified leakage in
comparison to unidentified or pressure boundary leakage and is 2.5 times the Technical Specification limit.
In either case, escalation of this IC to the Alert level is via Fission Product Barrier Degradation ICs.

API0OO References:

Technical Specification 3.4.7
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SYSTEM MALFUNCTION

SU6
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

UNPLANNED Loss of All On-site or Off-site Communications Capabilities.

Operating Mode Applicability:

E~a pt-Emergency Action Levels:

Power Operation
Startup
Hot Standby
Safe/Stable Shutdown

(1 or 2)

Loss of all on-site communications capability affecting the ability to perform routine operations.

" APlOOJ
* EFS
* TVS
* (Site specific - TBD)

Plant PageiParty Line
.PA13X

" Planlt Radio&
" Sie speeifie)

2. Loss of all (site-specific TBD) off-site communications capability.

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of communications capability that either
defeats the plant operations staff ability to perform routine tasks necessary for plant operations or the ability
to communicate problems with off-site authorities. The loss of off-site communications ability is expected to
be significantly more comprehensive than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary off-site communications is sufficient to inform state and local
rnitho~rities of nlaint conditions, r.Thi.". F~a! i.• .it h•' vv."Io .-zn!-' :-'h.n "rtrairdi.'Ji.ar ..m•,.-..v -l , r•!Lr:i.n=. n

intfoH1atiefn froem raidio trnf sos individtfal bin sett ff site, locations, etc.) are bein, tlzdt
m..ake e . .munieati.ns. po.sible.. EFS and TVS are comprised of the following:
* Wireless Telephone System
* Telephone-Page System
* Sound Powered System
* Security Communication System
" Closed Circuit Television System

[Site-specific list for on site communicatins loss. must encompass the loss of all means of routine
.omuncaios. (e.g., commerceial telepghones., sound power-ed p~hone systems-, p9age party system and r-adio'

wRekis4alkios4-0
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[Sie speeofe ist foroff-site communications loss must encompass the loss of all means of communications
with off-site authorities. This should include the ENS, commercial telephone lines, telecopy transmissions,
and dedicated phone systems.]

AP1999 References:

APP-EFS-J7-001
APP-TVS-J7-001
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SYSTEM MALFUNCTION

SU8
Initiating Condition -- NOTIFICATION OF UNUSUAL EVENT

Inadvertent Criticality.

OPERATING MODE APPLICABILITY Hot Standby
Safe/Stable Shutdown

E*-apte-Emergency Action Level:

AP4000
1, An UNPLANNED sustained positive startup rate.

ESBWR
1, An UNPWLANNED SRNM4 Short Period Alam.-

Basis:

This IC addresses inadvertent criticality events. This IC indicates a potential degradation of the level of
safety of the plant, warranting a NOUE classification. This IC excludes inadvertent criticalities that occur
during planned reactivity changes associated with reactor startupsf (e.g., criticality earlier than estimated).
The Cold Shutdown/Refueling IC is CU8I.

[This. conditiont ean be identtfifid iusing period monitors/startup ralte monitor. The term "sustained
is used in erder- to allow exclusion of expected short term poesitive pqer-iod-s/tartp rates from pl1anned fuel
bundle a.r ceontrol rod movements during cor-e alteration. These short term positive pqeriods/startup rates are
the r-eslt of tMe incr-ease in neutron poplation due to subcr-itical multipliation4.

Escalation would be by the Fission Product Barrier Matrix, as appropriate to the operating mode at the time of
the event, or by Emergency Director jdgmen judgment.

AP4--References:

APP-PMS-J1-003
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SYSTEM MALFUNCTION

SU9
Initiating Condition - NOTIFICATION OF UNUSUAL EVENT

Failure Of The Reactor Protection System, Automatic OR Manual and Subcriticality Was
Achieved.

Operating Mode Applicability: Power Operation
Startup

&E iplee-Emergency Action Level: (1 or 2)

AP-OOO
1. An Automatic PMS Trip setpoint was exceeded and an automatic trip was not successful and a

successful manual trip from the Control Room control panels resulted in the reactor being subcritical
below Intermediate Range 1.0E-8 amps on channels RXS-NE-002A, -002B, -002C, and -002D.

2. Manual PMS Trip was actuated and a trip was not successful and either an Automatic PMS Trip OR
DAS or PLS manual actions from the Control Room control panels resulted in the reactor being
subcritical below Intermediate Range l.OE-8 amps on channels RXS-NE-002A, -002B, -002C, and
-002D.

E813"
1. An Automnatic Reaetef Pr-etcctien Systmsetpoin -a,xeed and an autefmatic scr-am was na

successful and a successful mfanuial scramn i_ -meAna 'Scramf Pushbuttonts, Made 'Switch i
Shutdown, or ARI resulted in the r-eactor being subcr-itical below [0.25% power].

2. Manual Scr-am Puishbuttons and Mode Switch in Shutdown werc aetuated and a scraim was noet

the r-eactor- being suber-itieal below [0.25% power].

Basis:

This condition indicates failure of the Reactor Protection System (either automatic or manual) to initiate a
reactor trip/er-am; however the reactor was able to be successfully shutdown utilizing other portions of the
Reactor Protection System (automatic or manual) or other means from the reactor control panels in a timely
manner. 6an ACO&E is wa..ranted as this condition is a p.tential degradation .f a sqfe system in tt a

portien of the frontf linte prtI to systI em did notfrunetien in r-esponise to a pl1ant transien riiiloeao
aetion and thus the plant safey may have been com~promised-.]

Failure of the Manual portion of the Reactor Protection System addresses a failure of all applicable -manual
reactor trip pushbuttonsAswitches from the Control Room control panels.

A manual trip/efam is any set of actions by the reactor operator(s) at the Control Room control panels which
causes control rods to be rapidly inserted into the core and brings the reactor subcritical [e.g., reactor trip
btton., Altcnmate Rod insertion].

This condition indicates alternative actions functioned to reduce power to below the point of adding heat
(POAH).
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Failure the Reactor Protection System and the inability by other means from the Control Room control panels
to complete a reactor 6eeawmtrip would escalate the event to an Alert or Site Area Emergency based on reactor
power levels.

A44-000-References:

APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
APP-RCS-M3-001
Technical Specification 3.3.1
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SYSTEM MALFUNCTION

SAl
Initiating Condition -- ALERT

Loss Of All Off-site And On-site AC Power Capability to PIP Busses For Greater Than 60
Minutes.

Operating Mode Applicability:

Exaipte-Emergency Action Level:

API-OOO
I. Loss of all AC power capability

Power Operation
Startup
Hot Standby
Safe/Stable Shutdown

to Busses ECS-ES-1 and ECS-ES-2 busses for greater than 60 minutes.

ES.
1. Less ef all AC power- e

greater- thani 60 minutes.
:apatbilty to PIPl- busseS 100OA3i, 20U0A3, 1000H'3, I'.IR 2000113 busses ter-

Basis:

This IC and the associated EALs are intended to provide an escalation from IC SUL. The condition indicated
by this IC is the degradation of the off-site and on-site power systems. Loss of all AC power compromises all
plant systems requiring AC power-

[There are no safcry related frnete-ions with respeet to Of site or On site .C poweier- in the A4PI000 plant
design that are r-eqtfired for the prowteetion of any of the filssion proeduct barrier-s. .All elctialpwer-

em ts tat ae neeessarf to pqroect the health and safcf' of the public and the fission prodct barrr
are part of the DC- power- system design which is completely indepgendent of the off site or on site .4C- power
sys~effls

AP41OOReferences:

APP-ECS-E8-001
APP-EDS-E8-001
APP-IDS-E8-001
Tech Spec 3.8
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SYSTEM MALFUNCTION

SA2
Initiating Condition -- ALERT

Failure of the Reactor Protection System, Automatic AND Manual to Establish The Reactor
Subcritical.

Operating Mode Applicability:

Example-Emergency Action Level:

Power Operation
Startup

(1 or 2)

26. APA000
2. An Automatic PMS Trip setpoint was exceeded

AND

The reactor is critical with reactor power greater than Intermediate Range Nuclear Instrumentation 1.OE-
8 amps.

2. A Manual PMS, PLS or DAS reactor trip was initiated from the control room control panels.

AND

The reactor is critical with reactor power greater than Intermediate Range Nuclear Instrumentation 1.01E-
8 amps.

ESBXVAR
i •T• lt,

i. a~ Autecmauc i-zaefer t'rotccucn bysztzm selpOint w~as exeee A +L) a ivinnuia rcactcr sefram: was

-AND

• ° ° • •.| •

The rcaeter- is cnuctal wffn r-eaeter pawer grcatcr- man L .kpa~weft.

Basis:

This condition indicates failure of the Reactor Protection System to reduce power to below the point of
adding heat (POAH). This condition is more than a potential degradation of a safety system in that a front
line protection system did not function in response to a plant transient or initial operator action and thus the
plant safety has been compromised. An Alert is indicated because conditions exist that may lead to potential
loss of fuel clad or RCS-, however reactor power is below the POAH

A manual ser-aktrip is any set of actions by the reactor operator(s) at the Control Room control panels which
causes control rods to be rapidly inserted into the core and brings the reactor subcritical-(eg., r.-*eaete.
tripIcr-aff butten, Mode Switch int Shutdown, Alterniate Red hisefkctio).

Failure of the Reactor Protection System to seriaitrip the reactor with power greater than the Safety System
Design Limit would escalate the event to a Site Area Emergency.
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A4-000-References:

APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
APP-RCS-M3-001
Technical Specification 3.3.1
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SYSTEM MALFUNCTION

SA4
Initiating Condition -- ALERT

UNPLANNED Loss of Indicating and Monitoring Functions.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe/Stable Shutdown

E*a pe-Emergency Action Level:

2. APDO1O
2. UNPLANNED Loss of All PLS and PMS Indicating and Monitoring Functions.

UNPLAtTED Lers of any three Q DCLS indicating and Meniteoing Fun.tions.

Basis:

This IC and its associated EAL are intended to recognize the difficulty associated with monitoring changing
plant conditions without the use of a major portion of the control and indication systems during a transient.-

[The Proetection and Safcfiy Monitoring Systýem 62ALS provides. the functions neessqar- to pqrotect the p1ant
duri• g nrmal oper ations, to shutdon" tMe plaqnt,, and to maintain the plant in a safe shdo w conditien. Th
Plant Controel Syswte WPLS) incluides th4e cotofntosthat proevidefor- the control of the nucerpoct

t#vesono nuclear energy into heat energy,, and trainsport of the heat entergy fro1n t 9 pH Ne n -,-lear- r-eact29r- to
the main steam turbine.]

[ESBWPR TBD]

This Alert will be escalated to a Site Area Emergency if the operating crew cannot monitor the transient in
progress.

A4P4IO-References:

APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
APP-DDS-J7-001
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SYSTEM MALFUNCTION

SS1
Initiating Condition -- SITE AREA EMERGENCY

Loss of All Off-site AND On-site AC Power for Greatert- fgreater than 24 Heeo.hours.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe/Stable Shutdown

Ega pfe-Emergency Action Level:

AP4000
1. Loss of AC power capability to Busses ECS-ES- 1 and ECS-ES-2 busses for greater than 24 hours.

ESB
+. *,ess of AG power- capabulty to +090 3k44-) Au~ +4 U~(i OUSSeS rOr greatrf mfant .6nOUrS.

Basis:

Loss of all AC power compromises all plant systems requiring AC electric power.

[Thre are ne safcty' r~eated fiunetions with respeet to Qff site or- On site .4C power- in tMe Passive ALWR
plant designs that are required fer- the protefetion of an" of the fission pqroedct barriers. Al lcrclpwr

re. emns that ar~e necessar-y to proetect the health and :yafer)' of the pblic and the fis-sion qroedtte barrer
are partf of the DC-powser- s-ystem designi whieh is. completely independent of the off site or on s9ite C powe;
sytem;*s.]Escalation to General Emergency is via Fission Product Barrier Degradation or IC SG1, "Prolonged
Loss of All Offsite and Onsite AC Power for greater than 72 hours."

Es1o1tion to General Em e rg.n .i."ia Fission Prdut Ba..er Degradation or IC SG1, "Pro-.lnged Le4 ..

All Off site and On site AC Power- for- greater- than 72 hours. "

Ar 1000 References:

APP ECS E8 001
APP EDS E9 001
APP KA ES 001
Teeh Spee 34~

Revision 0-2007 166



, Refer-...es. [TB D]

Revision 0-2007 167



SYSTEM MALFUNCTION

SS2
Initiating Condition -- SITE AREA EMERGENCY

Failure of Reactor Protection System, Automatic OR Manual to Reduce Power Below Safety
System Design Limit.

Operating Mode Applicability: Power Operation
Startup

Ex-ampe-Emergency Action Level:

APIO000
1. a. An Automatic PMS Trip setpoint was exceeded

OR

b. A Manual PMS, PLS or DAS reactor trip was initiated from the control room control panels.-

AND

Reactor power is greater than [ Safety System Design Limit [8%] power.

1. a. An Autmlatic Reaeter Preteetien Svstem set-Bint waS ee

OR

b. A Manual r-eaco rpwiiitd

ReBats r pewer is greater than [Safety System Design Limt) [6%j power

Basis:

A manual trip/scram initiation is not considered successful if action away from the Control Room control
panels was required to trip/set-am the reactor.

Under these conditions, the reactor is producing more heat than the maximum decay heat load for which the
safety systems are designed [.i.ally 3 to 8% p1ower]. A Site Area Emergency is indicated because
conditions exist that lead to IMMINENT loss or potential loss of both fuel clad and RCS. hlthogh this , ,
imay be viewed as redundant to the Fiss-ion Product Barrier- Degraidation X-, its inelusin isH"ss~t
better asstire timtely reeogniietio and emter-geney respons-e.]

A manual trip/se-iam is any set of actions by the reactor operator(s) at the Control Room control panels which
causes control rods to be rapidly inserted into the core and brings the reactor subcriticalf (e.g., reactor trip
button, Alternate Rod Insertion#.).
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Escalation of this event to a General Emergency would be due to a prolonged condition leading to challenges

in maintaining core-cooling or heat sink.

AP-4-00-References:

APP-PMS-J7-001
APP-DAS-J7-001
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SYSTEM MALFUNCTION

SS3
Initiating Condition -- SITE AREA EMERGENCY

Loss of All Vital DC Power.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe/Stable Shutdown

*-ample-Emergency Action Level:

A121000
1. Loss of all of the following IFVital DC BussesBuses based on bus voltage less than {TBDJ for greater

than 15 minutes.
IDSA-EA-1 IDSC-EA-1
IDSA-EA-2 IDSC-EA-2
IDSB-EA-1 IDSC-EA-3
IDSB-EA-2 IDSD-EA-1
IDSB-EA-3 IDSD-EA-2

E8BWR
1. Loss of All V'ital D L Busses 11, I2, 21, 22, 31, 32, 41, and 42 based en tus vt•lage less than -21 ON-

greater than 15 mninutes.

Basis:

Loss of all DC power compromises ability to monitor and control plant safety functions. Prolonged loss of all
DC power will cause core uncovering and loss of containment integrity when there is significant decay heat
and sensible heat in the reactor system. Fifteen minutes for the initiating condition was selected as a
threshold to exclude transient or momentary power losses.

[(Site spee~fe) bus voltage should be based en the minimum bus. voltage neeessai~yfor the oper-ation &f safe-t'
related equipment#. This voltage value shoutld incorport a f m &gif at !east 15 mtinutes of operation before
the onset of abili to o ,perte those loads. This votage is usually near the minimum voltage selete, d w
battery sizing is. pepfomted. Typically the valuie for the entir-e batte set is appro iatly 10-5 VDC. Fer
60 eell str.ing of batteries the eel! voltage 1.7-5 Vols per, ell F1,r a 58 str.ing batery set the minimum volfag• e
is ,fr•pially 4.81 Vlts eFr cell.]

Escalation to a General Emergency would occur by Abnormal Rad Levels/Radiological Effluent, Fission
Product Barrier Degradation, or Emergency Director Judgmenjudgment ICs. Fifteen minutes was sele.ted as
a thy-eshold to exclude 4ansient or- ffimcntai' power- losses.

AP-tO0-References:

APP-ECS-E8-001
APP-EDS-E8-001
APP-IDS-E8-001
Tech Spec 3.8
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SYSTEM MALFUNCTION

SS6
Initiating Condition -- SITE AREA EMERGENCY

Inability to Monitor a SIGNIFICANT TRANSIENT in Progress.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe/Stable Shutdown

E* aipke-Emergency Action Level:

AP--000
1. a. Loss of all PLS, PMS and DAS Indication and Monitoring capability

AND

A SIGNWIFIANT TRANSWLNT ia pr-egre6z.

ESB~
1. kWNILAPUNED Less of all Q UC18 !andicating and Melniter-ing fmuinctfins

AND

b. A SIGNIFICANT TRANSIENT in progress.

Basis:

This IC and its associated EAL are intended to recognize the inability of the Control Room staff to monitor
the plant response to a transient. A Site Area Emergency is considered to exist if the Control Room staff
cannot monitor safety functions needed for protection of the public.

AP40-0•References:

APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
APP-DDS-J7-001
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SYSTEM MALFUNCTION

SG1

Initiating Condition -- GENERAL EMERGENCY

Prolonged Loss Ofof All Off-site Andand On-site AC Power For Greater Thanfor greater than
72 Ieer-shours.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Safe/ASab Shutdown

Ex-ampt•Emergency Action Level:

ANal000

1. Loss of AC power capability to PIP busses ECS-ES-1 and ECS-ES-2 busses for greater than 72 hours.

ESBNV

1. Less of AC power eapability to PIP busses 1000A3, 2000A3, 1000B3, AND 2000B3 buiszes forf greater
tha 72 hetffTD

Basis:

fThere are no safety-related functions with respect to eff-Offsite or on--Onsite AC power in the Pasive
AL-WRsAP1000 plant design that are required for the protection of any of the fission product barriers.
However, a Loss of all AC power compromises te abilit-y to charge the A9 bate.iesall plant safety systems
requiring electric power including RHR, ECCS, Containment Heat Removal and the abiliiy to recoverf:eom
an accident condition. Ultimate Heat Sink. Prolonged loss of all AC power and otherfailur escould lead to
loss of fuel clad, RCS, and containment.- The 72 hours to restore AC power is based on Technical
Specification Bases B 3.8.-i. Appropriate allowance for off-site emergency response including evacuation of
surrounding areas should be considered.- Although this IC may be viewed as redundant to the Fission Product
Barrier Degradation IC, its inclusion is necessary to better assure timely recognition and emergency
response.1

If all off-site and on-site plant AC Power has been lost for greater than 72 hours, then power for maintaining
the reactor shutdown and safe is being supplied by gr-avity and natural eirculatcn. the ancillary diesels. This
inereases the risk for a reduct'on ofreduces the fission product barrier protection for the plant to being
dependent on the-non-safety related ancillary diesels to ensure safety, creating a potential threat to all three
fission product barriers. As the batteries would be beyond their design capability, operators would also be
dependent upon indications powered by the ancillary diesels for monitoring plant status and functions.

[ESBrVR equivalen. t TBD]

This IC is specified to assure that in the unlikely event of a prolonged station blackout, timely recognition of
the seriousness of the event occurs and that declaration of a General Emergency occurs as early as is
appropriate, based on a reasonable assessment of the event trajectory.

The likelihood of restoring at least one bus should be based on a realistic appraisal of the situation since a
delay in an upgrade decision based on only a chance of mitigating the event could result in a loss of valuable
time in preparing and implementing public protective actions.
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In addition, under these conditions, fission product barrier monitoring capability may be degraded. Although
it may be difficult to predict when power can be restored, it is necessary to give the Emergency Director a
reasonable idea of how quickly (s)he may need to declare a General Emergency based on two major
considerations:

1. Are there any present indications that core cooling is already degraded to the point that Loss or
Potential Loss of Fission Product Barriers is IMMINENT?

2. If there are no present indications of such core cooling degradation, how likely is it that power can be
restored in time to assure that a loss of two barriers with a potential loss of the third barrier can be
prevented?

Thus, indication of continuing core cooling degradation must be based on Fission Product Barrier monitoring
with particular emphasis on Emergency Director judgment as it relates to IMMINENT Loss or Potential Loss
of fission product barriers and degraded ability to monitor fission product barriers.

AP 000-O- References:

APP-ECS-E8-001
APP-EDS-E8-001
APP-IDS-E8-001
Tech Spec 3.8
Tech Spec Basis B 3.8.1
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SYSTEM MALFUNCTION

SG2
Initiating Condition -- GENERAL EMERGENCY

Failure of the Reactor Protection System, Automatic AND Manual and Indication of an
Extreme Challenge to the Ability to Cool the Core.

Operating Mode Applicability: Power Operation
Startup

*enmple-Emergency Action Level:

AP-4000
1. Failure of PLS, PMS and DAS to complete a Reactor Trip

AND

EITHER of the following exists or has occurred due to continued power generation:-

a. Core Cooling CSF - RED.

OR

b. Heat Sink CSF - RED.

E813
r't.__ L_ _•? _ d• _• .... Jl• Jl f•. "If'l, "IL .4r 1

4. Att Attiefiatt ftettettj iro-teeucn bystmt setpetnt was e eedd W a rvianuai rfler scrm ws
i niti Eted-

AND

el1Ht~a the !Ellawing ex~iSt OF haS EcureedfE E[ue to) econtinued power- genteration:'

a. RPV level less than Level 0 Setpeintf [0 inehes (0 mfm)] en B24 NBS LI R615A D)

-OR

b. i,' pressure and suppression peel temper.atur.e .annot be maintaned below the Heat G1- ." *1

Temper-atuare Limit (H4CTL-)
=

Basis:

A-Automatic and manual trip/sei-eam is not considered successful if action away from the Control Room
control panels was required to tripsc-ram the reactor.

Under the conditions of this EAL, the efforts to bring the reactor subcritical to the extent that the reactor is
producing more heat than the maximum decay heat load for which the safety systems were designed-ie-- nt
successfual. [Although ther-e are eap~abilities aw;ay froent the r-eaeter- eontr-l console the continuing
tem..perat.re rise indicates that these . apabilities tire not effective. or plants using ... T.s, ths equates. t.
a .'Nanrwzim'i"zr eoT 'nlwki-en a'n~ emFv~. ;H TI6lf4.ef r-r.'l'r.~iein flr.'VV?'r-' 64-).j. I rs situaton could
be a precursor for a core melt sequence.
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[Fo-er PWRs-, the extree - hallenge to the aqbily to ÷ool the . .r.e is intended t omean ta tMthe eor' e eit•
temperaureesn eitre at er apprachaeng 1200 degrxeets F e that the reaetor vessel water level is below the top of

active fel. For- plants using CSFSTs, this & .eq.ates .to a ; Gore ooling RED eondit ene ombins. Iwth a

Suberationely RED egndation c cr ridly. For e trei hallenge to the ability tE eoel the orae is intended t
mean that the ryeatof vessel water level bannr t be restored and maintained abovextem ofe Ate ive F-Ho
(TAF) as deseribed in the E:OP bases.

[Another consider-ation is the inability fto initally r-emove heat during the eaqrly stages of this. sequmence. For
P4W~s, ýf emergency feedwater flow is insufficient to remoeve the amouint of heat requir-ed by design fro&a
least one steamt genterator, an extreme ehallenge should be eontsider-ed to exeist. Foer plants uising GSFSAs,
this &AL equates to a Heat Sink RED condition combined with a Suber-itiealily RED conditiont. For- BWRs-,
considerationis include inability to r-emove heat via tMe main condenser, eor via the supp ressiont pool.]

In the event either of these challenges exists at a time that the reactor has not been brought below the power
associated with the Safety System Design [tyieall :3 to 6% poewer J a core melt sequence exists. In this
situation, core degradation can occur rapidly. For this reason, the General Emergency declaration is intended
to be anticipatory of the fission product barrier matrix declaration to permit maximum off-site intervention
time.

API1OOO-References:

APP-PMS-J4-020
APP-PMS-J7-001
APP-DAS-J7-001
APP-PLS-J7-001
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ESBWR References: [TrBD]
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Appendix A
Basis for Radiological Effluent Initiating Conditions

Introduction

This appendix supplements the basis information provided in Section 5 for initiating conditions AUl,
AA1, AS1, and AGI.

This appendix will be structured into seven major sections. They are:

1. Purpose of the effluent ICs/EALs and their relationship to other ICs/EALs

2. Explanation of the ICs

3. Explanation of the example EALs and their relationship to the ICs

4. Interface between the ICs/EALs and the Off-site Dose Calculation Manual (ODCM)

5. Monitor setpoints versus EAL thresholds.

6. The impact of meteorology

7. The impact of source term

A. 1 Purpose of the Effluent ICs/EALs

ICs AU1, AAl, ASI, and AGI provide classification thresholds for UNPLANNED and/or uncontrolled
releases of radioactivity to the environment. In as much as the purpose of emergency planning at nuclear
power plants is to minimize the consequences of radioactivity releases to the environment, these ICs
would appear to be controlling. However, classification of emergencies on the basis of radioactivity
releases is not optimum, particularly those classifications based on radiation monitor indications. Such
classifications can be deficient for several reasons, including:

" In significant emergency events, a radioactivity release is seldom the initiating event, but
rather, is the consequence of some other condition. Relying on an indication of a release may
not be sufficiently anticipatory.

* The relationship between an effluent monitor indication caused by a release and the off-site
conditions that result is a function of several parameters (e.g., meteorology, source term)
which can change in value by orders of magnitude between normal and emergency conditions
and from event to event. The appropriateness of these classifications is dependent on how
well the parameter values assumed in pre-established classification thresholds match those
that are present at the time of the incident.

Section 3.3 of NEI 99-01 emphasizes the need for accurate assessment and classification of events,
recognizing that over-classification, as well as under-classification, is to be avoided. Primary emphasis is
intended to be placed on plant conditions in classifying emergency events. Effluent ICs were included,
however, to provide a basis for classifying events that cannot be readily classified on the basis of plant
condition alone. Plant condition ICs are included to address the precursors to radioactivity release in
order to ensure anticipatory action. The effluent ICs do not stand alone, nor do the plant condition ICs.
The inclusion of both categories more fully addresses the potential event spectrum and compensates for
potential deficiencies in either. This is a case in which the whole is greater than the sum of the parts.

From the discussion that follows, it should become clear how the various aspects of the NEI 99-01 effluent
ICs/EALs work together to provide for reasonably accurate and timely emergency classifications. While
some aspects of the radiological effluent EALs may appear to be potentially unconservative, one also
needs to consider IC/EALs in other recognition categories that compensate for this condition. During site
specific implementation of these ICs/EALs, changes to some of these aspects might appear advantageous.
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While site specific changes are anticipated, caution must be used to ensure that these changes do not
impact the overall effectiveness of the ICs / EALs.

A.2. Initiating Conditions

There are four radiological effluent ICs provided in NEI 99-01. The IC and the fundamental basis for the
ultimate classification for the four classifications are:

General (AGI) Off-site Dose Resulting from an Actual or IMMINENT Release of Gaseous
Radioactivity Exceeds 1000 mR TEDE or 5000 mR Thyroid CDE for the
Actual or Projected Duration of the Release Using Actual Meteorology.

Site Area (AS 1) Off-site Dose Resulting from an Actual or IMMINENT Release of Gaseous
Radioactivity Exceeds 100 mR TEDE or 500 mR Thyroid CDE for the Actual
or Projected Duration of the Release.

Alert (AA 1) Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the
Environment that Exceeds 200 Times Off-site Dose Calculation Manual for 15
Minutes or Longer.

NOUE (AUl) Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the
Environment that Exceeds Two Times Off-site Dose Calculation Manual for 60
Minutes or Longer.

The fundamental basis of AU1 and AAl ICs differs from that for ASI and AG1 ICs. It is important to
understand the differences.

" Off-site Dose Calculation Manuals (ODCM) establish methodologies for establishing effluent
monitor alarm setpoints, based on defined source term and meteorology assumptions.

* AUl and AA1 are NOT based on these particular values of off-site dose or dose rate but,
rather, on the loss of plant control implied by a radiological release that exceeds a specified
multiple of the ODCM release limits for a specified period of time.

" The ODCM multiples are specified only to distinguish AUl and AAl from non-emergency
conditions and from each other. While these multiples obviously correspond to an off-site
dose, the classification emphasis is on a release that does not comply with a license
commitment for an extended period of time.

" While some of the example EALs for AU1 and AA1 use indications of off-site dose rates as
symptoms that the ODCM limits may be exceeded, the IC, and the classification, are NOT
concerned with the particular value of off-site dose. While there may be quantitative
inconsistencies involved with this protocol, the qualitative basis of the EAL, i.e., loss of plant
control, is not affected.

" The basis of the ASI and AGI ICs IS a particular value of off-site dose for the event duration.
AGI is set to the value of the EPA PAG. ASl is a fraction (10%) of the EPA PAG. As such,
these ICs are consistent with the fundamental definitions of a Site Area and General
Emergency.

A.3 Example Emergency Action Levels

For each of the classifications, NEI 99-01 provides some example emergency action levels and bases.
Ideally, the example EALs would correspond numerically with the thresholds expressed in the respective
IC. Two cases are applicable to the effluent EALs:

1. The EAL corresponds numerically to the threshold in the respective IC. For example, a
field survey result of 1000 mrem/hr for a projected release duration of one hour corresponds
directly to AG1.
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2. The EAL corresponds numerically to the threshold in the respective IC under certain
assumed conditions. For example, an effluent monitor reading that equates to 100 mrem for
the projected duration of the release corresponds numerically to ASI if the actual
meteorology, source term, and release duration matches that used in establishing the
monitor thresholds.

There are four typical example EALs:

* Effluent Monitor Readings: These EALs are pre-calculated values that correspond to the
condition identified in the IC for a given set of assumptions.

" Field Survey Results: These example EALs are included to provide a means to address
classifications based on results from field surveys.

* Perimeter Monitor Indications: For sites having them, perimeter monitors can provide a direct
indication of the off-site consequences of a release.

• Dose Assessment Results: These example EALs are included to provide a means to address
classifications based on dose assessments.

A.3.1 Effluent Monitor Readings

As noted above, these EALs are pre-calculated values that correspond to the condition identified in the IC
for a given set of assumptions. The degree of correlation is dependent on how well the assumed
parameters (e.g., meteorology, source term, etc.) represent the actual parameters at the time of the
emergency.

AS1 and AGI
Classifications should be made under these EALs if VALID (e.g., channel check, comparison to
redundant/diverse indication, etc.) effluent radiation monitor readings exceed the pre-calculated
thresholds. In a change from previous versions of this methodology, confirmation by dose assessments is
no longer required as a prerequisite to the classification. Nonetheless, dose assessments are important
components of the overall accident assessment activities when significant radioactivity releases have
occurred or are projected. Dose assessment results, when they become available, may serve to confirm
the validity of the effluent radiation monitor EAL, may indicate that an escalation to a higher classification
is necessary, or may indicate that the classification wasn't warranted. ASI and AGI both provide that, if
dose assessment results are available, the classification should be based on the basis of the dose
assessment result rather than the effluent radiation monitor EAL.

AU1 and AA1

ODCMs provide a methodology for determining default and batch-specific effluent monitor alarm
setpoints pursuant to Standard Technical Specification (STS) 3.3.3.9. These setpoints are intended to
show that releases are within Technical Specifications. The applicable limits are 500 mrem/year whole
body or 3000 mrem/year skin from noble gases. (Inhalation dose rate limits are not addressed here since
the specified surveillance involves collection and analysis of composite samples. This after-the-fact
assessment could not be an made in a timely manner conducive to accident classification.) These setpoints
are calculated using default source terms or batch-specific sample isotopic results and annual average
X/Q. Since the meteorology data is pre-defined, there is a direct correlation between the monitor setpoints
and the ODCM limits. Although the actual X/Q may be different, NUREG-1022, Event Reporting
Guidelines 10 CFR 50.72 and 50.73, provided "...Annual average meteorological data should be used for
determining off-site airborne concentrations of radioactivity to maintain consistency with the technical
specifications (TS) for reportability thresholds." The ODCM methodology is based on long term
continuous releases. However, its use here in a short term release situation is appropriate. Remember that
the AU1 and AA1 ICs are based on a loss of plant control indicated by the failure to comply with a
multiple of the ODCM release limits for an extended period and that the ODCM provides the
methodology for showing compliance with these limits.
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To obtain the EAL thresholds, multiply the ODCM setpoint for each monitor by 2 (AU1) or 200 (AA1). It
would be preferable to reference "2 x ODCM Setpoint" or "200 x ODCM Setpoint" as the EAL threshold.
In this manner, the EAL would always change in step with changes in the ODCM setpoint (e.g., for a
batch or special release. In actual practice, there may be an "warning" and a "high" alarm setpoint. The
setpoint that is closest in value to the ODCM limit should be used. Facility ODCMs may lower the actual
setpoint to provide an administrative "safety margin". Also, if there is more than one unit or release stack
on the site, the ODCM limits may be apportioned. Two possible approaches to obtain the EAL thresholds
are:

" The "2x" and "200x" multiples could be increased to address the reduced setpoints. For
example, if the stack monitor were set to 50% of the ODCM limit, the EAL threshold could
be set to "4x" and "400x" the setpoint on that monitor.

" The reduced setpoints could be ignored and the "2x" and "200x" multiples used as specified.
While numerically conservative, using a single set of multipliers would probably be desirable
from a human engineering standpoint.

In a change from previous versions of this methodology, confirmation by dose assessments is no longer
required as a prerequisite to the classification. While assessments with real meteorology may have
provided a basis for escalating to ASI (or AGI), the assessments could not confirm the AU1 or AA1
classifications since compliance with the ODCM limit is demonstrated using annual average meteorology
- not - actual meteorology.

Nonetheless, dose assessments are important components of the overall accident assessment activities
when significant radioactivity releases have occurred or are projected. Dose assessment results, when
they become available, may indicate that an escalation to a higher classification is necessary. ASI and
AGI both provide that, if dose assessment results are available, the classification should be based on the
basis of the dose assessment result rather than the effluent radiation monitor EAL.

In typical practice, the radiological effluent monitor alarms would have been set, on the basis of ODCM
requirements, to indicate a release that could exceed the ODCM limits. Alarm response procedures call
for an assessment of the alarm to determine whether or not these limits have been exceeded. Utilities
typically have methods for rapidly assessing an abnormal release in order to determine whether or not the
situation is reportable under 10 CFR 50.72. Since a radioactivity release of a magnitude comparable to
the ODCM limits will not create a need for off-site protective measures, it would be reasonable to use
these abnormal release assessment methods to initiate dose assessment techniques using actual
meteorology and projected source term and release duration.

A.3.2 Perimeter Monitor, Field Survey Results, Dose Projection Results

AS1 and AG1

The perimeter monitor and field survey results are included to provide a means for classification based on
actual measurements. There is a 1:1 correlation (with consideration of release duration) between these
EALs and the IC since all are dependent on actual meteorology.

Dose projection result EALs are included to provide a basis for classification based on results from
assessments triggered at lower emergency classifications. If the dose assessment results are available at
the time that the classification is made, the results should be used in conjunction with this EAL for
classifying the event rather than the effluent radiation monitor EAL.

Although the IC references TEDE and thyroid CDE as criteria, field survey results and perimeter monitor
indications will generally not be reported in these dose quantities, but rather in terms of a dose rate. For
this reason, the field survey EALs are based on a P-y dose rate and a thyroid CDE value, both assuming
one hour of exposure (or inhalation). If individual site analyses indicate a longer or shorter duration for
the period in which the substantial portion of the activity is released, the longer duration should be used
for the field survey and/or perimeter monitor EALs.
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AU1 and AA1

As discussed previously, the threshold in these ICs is based on exceeding a multiple of the ODCM for an
extended period. The applicable ODCM limit is the instantaneous dose rate provided in Standard
Technical Specification (STS) 3.11.2.1. While these three EALs are also expressed in dose rate, they are
dependent on actual meteorology. However, compliance with the ODCM is demonstrated using annual
average meteorology. Due to this, the only time that there would be a 1:1 correlation between the IC and
these EALs is when the value of the actual meteorology matched the annual average -- an unlikely
situation. For this reason, these EALs can only be indirect indicators that the ODCM limits may be
exceeded. The three example EALs are consistent with the fundamental basis of AUl and AA1, that of a
uncontrolled radioactivity release that indicates a loss of plant control. A dose rate, at or beyond the site
boundary, greater than 0.1 mR/hr for 60 minutes or 10.0 mR/hr for 15 minutes is consistent with this
fundamental basis, regardless of the lack of numerical correlation to the ODCM. The time periods chosen
for the NOUE AU1 (60 minutes) and Alert AA1 (15 minutes) are indicative of the relative risks based on
the loss of ability to terminate a release.

The numeric values shown in AU1 and AA1 are based on a release rate not exceeding 500 mrem per year,
converted to a rate of: 500 -- 8766 = 0.057 mR/hr. If we take a multiple of 2, as specified in the NOUE
threshold, this equates to a dose rate of about 0.11 mR/hr, which rounds to the 0.1 mR/hr specified in
AUL. Similarly for the AA1 EALs, we obtain 10 mR/hr.

In AU1 and AA1, reference is made to automatic real-time dose assessment capability. In ASI and AGI,
the reference is to dose assessment. This distinction was made since it is unlikely that a dose assessment
using manual methods would be initiated without some prior indication, e.g., a effluent monitor EAL.

A.4 Interface Between ODCM and ICs/EALs

For AU1 and AA1, a strong link was established with the facility's ODCM. It was the intent of the
NUMARC/NESP EAL Task Force to have the AU1 and AA1 EALs indexed to the ODCM alarm
setpoints. This was done for several reasons:

* To allow the EALs to use the monitor setpoints already in place in the facility ODCM, thus
eliminating the need for a second set of values as the EALs. The EAL could reference "2x
ODCM Setpoint" or "200x ODCM Setpoint" for the monitors addressed in the ODCM.
Extensive calculations would only be necessary for monitors not addressed in the ODCM.

• To take advantage of the alarm setpoint calculational methodology already documented in the
facility ODCM.

• To ensure that the operators had an alarm to indicate the abnormal condition. If the monitor
EAL threshold was less than the default ODCM setpoint, the operators could be in the
position of having exceeded an EAL and not knowing it.

• To simplify the IC/EAL by eliminating the need to address planned and UNPLANNED
releases, continuous or batch releases, monitored or unmonitored releases. Any release that
complies with the ODCM controls would not exceed a monitor EAL threshold.

* To eliminate the possibility of a planned release (e.g., containment / drywell purge) resulting
in effluent radiation monitor readings that exceed an classification threshold that was based
on a different calculation method. ODCMs typically require specific alarm setpoints for such
releases. If the release can be authorized under the provisions of the ODCM, an emergency
classification is not warranted. If the monitor EAL threshold is indexed to the ODCM
setpoint (e.g., "...2 x ODCM setpoint... ") the monitor EAL will always change in step with the
ODCM setpoint.

A.5 Setpoints versus Monitor EALs
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Effluent monitors typically have provision for two separate alarm setpoints associated with the level of
measured radioactivity. (There may be other alarms for parameters such as low sample flow.) These
setpoints are typically established by the facility ODCM. As such, at most sites the values of the monitor
EAL thresholds will not be implemented as actual alarm setpoints, but would be tabulated in the
classification procedure. If the monitor EAL thresholds are calculated as suggested herein they will be
higher than the ODCM alarm setpoints by at least a factor of two (i.e., AU1). This alarm alerts the
operator to compare the monitor indication to the EAL thresholds. The NEI 99-01 effluent EALs do NOT
require alarm setpoints based on the monitor EALs. However, if spare alarm channels are available (e.g.,
high range channels), the monitor EAL threshold could be used as the alarm setpoint.

A.6 The Impact of Meteorology

The existence of uncertainty between actual event meteorology and the meteorology assumed in
establishing the EALs was identified above. It is important to note that uncertainty is present regardless of
the meteorology data set assumed. The magnitude of the potential difference and, hence, the degree of
conservatism will depend on the data set selected. Data sets that are intended to ensure low probability of
under-conservative assessments have a high probability of being over-conservative. For nuclear power
plants, there are different sets of meteorological data used for different purposes. The two primary sets
are:

" For accident analyses purposes, sector X/Q values are set at that value that is exceeded only
0.5% of the hours wind blows into the sector. The highest of the 16 sector values is the
maximum sector X/Q value. The site X/Q value is set at that value that is exceeded only 5%
of the hours for all sectors. The higher of the sector or site X/Q values is used in accident
analyses.

* For routine release situations, annual average X/Q values are calculated for specified receptor
locations and at standard distances in each of the 16 radial sectors. In setting ODCM alarm
set points, the annual average X/Q value for the most restrictive receptor at or beyond the site
boundary is used. The sector annual average X/Q value is normalized for the percentage of
time that the wind blows into that sector. In an actual event, the wind direction may be into
the affected sector for the entire release duration. Many sites experience typical sector X/Qs
that are 10-20 times higher than the calculated annual average for the sector.

In developing the effluent EALs, the NEI EAL Task Force elected to use annual average meteorology for
establishing effluent monitor EAL thresholds. This decision was based on the following considerations.

* Use of the accident X/Qs, may be too conservative. For some sites, the difference between
the accident X/Q and the annual average X/Q can be a factor of 100-1000. With this
difference in magnitude, the calculated monitor EALs for AS 1 or AGI might actually be less
than the ODCM alarm setpoints, resulting in unwarranted classifications for releases that
might be in compliance with ODCM limits.

" The ODCM is based in part on annual average X/Q (non-normalized). ODCMs already
provide alarm setpoints based on annual average X/Q that could be used for AU1 and AA1.

• Use of a X/Q more restrictive than the X/Q used to establish ODCM alarm setpoints could
create a situation in which the EAL value would be less than the ODCM setpoint. In this
case, the operators would have no alarm indication to alert them of the emergency condition.

" Use of one X/Q value for AU1 and AA1 and another for ASI and AGI might result in
monitor EALs that would not progress from low to high classifications. Instead, the AS1 and
AA1 EALs might overlap.
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Plant specific consideration must be made to determine if annual average meteorology is adequately
conservative for site specific use. If not one of the two more conservative techniques described above
should be selected. It is incumbent upon the licensee to ensure that the selection is properly implemented
to provide consistent classification escalation.

The impact of the differences between the assumed annual average meteorology and the actual
meteorology depends on the particular EAL.

* For the AU1 and AA1 effluent monitor EALs, there is no impact since the IC and the EALs
are based on annual average meteorology by definition.

* For the field survey, perimeter monitor, and dose assessment results EALs in ASI and AGi,
there is no impact since the IC and these EALs are based on actual meteorology.

* For the ASI and AG1 effluent monitor EALs, there may be differences since the IC is based
on actual meteorology and the monitor EALs are calculated on the basis of annual average
meteorology or, on a site specific basis, one of the more conservative derivatives of annual
average meteorology. This is considered as acceptable in that dose assessments using actual
meteorology will be initiated for significant radioactivity releases. Needed escalations can be
based on the results of these assessments. As discussed previously, this delay was deemed to
be acceptable since in significant release situations, the plant condition EALs should provide
the anticipatory classifications necessary for the implementation of off-site protective
measures.

* For the field survey, perimeter monitor, and dose assessment results EALs in AU1 and AA1,
there is an impact. These three EALs are dependent on actual meteorology. However, the
threshold values for all of the AU1 and AA1 EALs are based on the assumption of annual
average meteorology. If the actual and annual average meteorology were equal, the IC and all
of the EALs would correlate. Since it is likely that the actual meteorology will exceed the
annual average meteorology, there will be numerical inconsistencies between these EALs and
the IC. The three example EALs are consistent with the fundamental basis of AU1 and AA1,
that of a uncontrolled radioactivity release that indicates a loss of plant control. A dose rate,
at or beyond the site boundary, greater than 0.1 mR/hr for 60 minutes or 10.0 mRihr for 15
minutes is consistent with this fundamental basis, regardless of the lack of numerical
correlation to the ODCM.

A.7 The Impact of Source Term

The ODCM methodology should be used for establishing the monitor EAL thresholds for these ICs. The
ODCM provides a default source term based on expected releases. In many cases, the ODCM source
term is derived from expected and/or design releases tabulated in the FSAR.

For AS 1 and AGI, the bases suggests the use of the same source terms used for establishing monitor EAL
thresholds for AU1 and AA1, or an accident source term if deemed appropriate. This guidance is
provided to promote proper escalations, use realistic values, and correlation between rad monitor values
and dose assessment results. This guidance is provided to avoid potential overlaps between effluent
monitor EALs for AA1 and AS1. Other source terms may be appropriate to achieve these goals. In any
case, efforts should be made to obtain and use best estimate (For Example: NUREG 1465), as opposed to
conservative, source terms for all four ICs.

Even if the same source term is used for all four ICs, the analyst must consider the impact of overly
conservative iodine to noble gas ratios. The AU1 and AA1 IC thresholds are based on external noble gas
exposure. The AS1 and AG1 ICs are based on either TEDE or thyroid CDE. TEDE includes a
contribution from inhalation exposure (i.e., CEDE) while the thyroid CDE is due solely to inhalation
exposure. The inhalation exposure is sensitive to the iodine concentration in the source term. Since AU1
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and AA1 are based on noble gases, and ASI and AGI are dependent on noble gases and iodine, an over
conservative iodine to noble gas ratio could result in ASI and AG1 monitor EAL thresholds that either
overlap or are too close to the AA1 monitor EAL thresholds.

As with meteorology, assessment of source terms has uncertainty. This uncertainty is
compensated for by the anticipatory classifications provided by ICs in other recognition
categories.
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AR-07-0404
Enclosure 3
Emergency Preparedness Generic Communication

Generic Issue Action/Resolution
Communication

BL 79-18 Difficulty hearing evacuation announcement in high noise
areas (Crystal River).

Licensees required to evaluate and report to NRC within 45
days

Required action excerpt:

For all power reactor facilities with an operating license:

1. Determine whether current alarm systems and
evacuation announcement systems are clearly audible or
visible throughout all plant areas with emphasis on high-
noise areas. Determination in high-noise areas must be
made with the maximum anticipated noise level.

2. Determine what corrective action is necessary to assure
that areas identified as inaudible areas in (1) above, will
receive adequate audible/visual evacuation signals. In
areas where adequate audible/visual evacuation signals
cannot be assured by hardware changes, determine what
additional administrative measures are necessary to assure
personnel evacuation.

From Section 9.5.2.2.2 of AP1000 Design Control Document
(DCD):

"Since volume control adjustment knobs are provided with each
amplifier, a volume control bypass relay is provided. These
relays bypass the volume controls upon initiation of an alarm by
the siren tone generator, thereby providing full volume for
alarms. Zones are automatically merged during an alarm
condition."

SNC Actions:

SNC will assess the ability of personnel to hear sirens and/or
announcements in all areas of the plant during pre-operational
testing. Should high noise areas be identified, SNC may install
visual evacuation signals.

In addition, SNC will test the system monthly. For any areas
identified during the monthly tests as not having adequate
coverage, security procedures will send security personnel into
these identified high noise areas to verify all personnel hear the
siren and/or announcements.
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Enclosure 3
Emergency Preparedness Generic Communication

Generic Issue Action/Resolution
Communication

BL 80-15 Some facilities may loose ENS capability on a loss of
power.

Required, applicable action excerpt:

1. Within 10 days of the date of this Bulletin, verify by
direct inspection, in conjunction with the appropriate
telephone company representative, that the ENS at your
facility is powered in the manner described in the two
enclosures.

2. Those facilities which have station packages requiring
on-site power, but which are not connected to a safeguards
instrumentation bus which is backed up by batteries and an
inverter or equally reliable power supply, shall make
necessary modifications and provide such a connection.

5. Prepare and issue an administrative procedure or
directive which requires notification to the NRC Operations
Center by commercial telephone or relayed message within
one hour of the time that one or more extensions of the ENS
located at your facility(ies) is subsequently found to be
inoperable for any reason.

From Section 9.5.2 of AP1000 DCD:

"The communication system (EFS) provides effective intraplant
communications and effective plant-to-offsite communications
during normal, maintenance, transient, fire, and accident
conditions, including loss of offsite power."

"Power to the telephone/page system is provided from the non-
Class 1E dc and uninterruptible power supply system sized to
supply power for 120 minutes after a loss of ac power."

The DCD also notes that Combined License applicants
referencing the AP1000 certified design will address interfaces
to required offsite locations; this will include addressing the
recommendations of BL-80-15 (Reference 21) regarding loss of
the emergency notification system due to a loss of offsite power.

SNC Actions:

SNC will design the emergency offsite communications systems
to comply with the requirements of BL-80-15.

SNC administrative procedures for proposed VEGP Units 3 and
4 will require the notification of the NRC Operations Center per
the applicable notification requirements associated with
50.72b)(3)(Xiii).
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AR-07-0404
Enclosure 3
Emergency Preparedness Generic Communication

Generic Issue Action/Resolution
Communication

BL 05-02 Broad based bulletin regarding the relationship between The requirements contained in BL-05-02 and associated NEI
security and emergency preparedness (EP) in the following White Paper enhancements have been incorporated into the
areas: following sections of the submitted emergency plan.

SNC Actions:

A. Security-based Emergency Classification Levels and A. Security based EALs are addressed in the EAL submittal
Emergency Action Levels package which is part of Section D, Emergency Classification

System.

B. NRC Notifications B. NRC notification requirements are addressed in Section E,
Notification Methods and Procedures.

C. Onsite Protective Measures C. Onsite protective measures are addressed in Section J,
Protective Response, of the submitted emergency plan.

D. Emergency Response Organization Augmentation D. The expected response to a declaration of an event to include
ERO augmentation is addressed in Section D, Emergency
Classification System.

E. Drill and Exercise Program E. The requirements concerning the drill and exercise program
are addressed in N, Exercises and Drills.

GL 82-33 Supplement 1 to NUREG 0737 - in part, describes
requirements to emergency response facilities:

TSC The TSC is described in Section H.1, Emergency Facilities, of
the submitted emergency plan for proposed VEGP Units 3 and 4.

OSC The OSC is described in Section H. 1.2 of Annex V2 to the
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submitted emergency plan for proposed VEGP Units 3 and 4.

EOF The EOF is described in Appendix 7 of the submitted emergency
plan for proposed VEGP Units 3 and 4.

Minimum staffing The required minimum staffing is described in Table B-1,
Minimum Staffing for Power Operation, of the submitted
emergency plan for proposed VEGP Units 3 and 4.

SNC Actions:

The design of the emergency operating facilities will conform to
the requirements of Supplement 1 to NUREG 0737.

GL 91-14 Upgrade in NRC telecommunications system to the Federal Use of the FTS is described in Section F.4, Communications
Telecommunications System (FTS). with the Nuclear Regulatory Commission and Other Federal

Agencies, of the submitted emergency plan for proposed VEGP
Units 3 and 4.
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