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1. PURPOSE

This document provides the detailed set of Emergency Action Levels (EALs) applicable to
the Point Beach Nuclear Plant (PBNP) and the associated Technical Bases using the
EAL development methodology found in NEI 99-01 Revision 4 [Ref. 2.1]. Personnel
responsible for implementation of EPIP-1.2 (Emergency Classification) [Ref. 2.2], and the
Emergency Action Level Matrix [Ref. 2.3] may use this document as a technical reference
and an aid in EAL interpretation.

2. REFERENCES

2.1 NEI 99-01 Revision 4, Methodology for Development of Emergency Action Levels

2.2 EPIP-1.2 (Emergency Classification)

2.3 Emergency Action Level Matrix

2.4 PBNP Technical Specifications Table 1.1-1

3. DISCUSSION

j 3.1 Background

EALs are the plant-specific indications, conditions or instrument readings that are utilized
to classify emergency conditions defined in the PBNP Emergency Plan.

In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of
Emergency Action Levels" as an alternative to NUREG 0654 EAL guidance.

NEI 99-01 (NUMARC/NESP-007) Revision 4 represents the most recently NRC endorsed
methodology per RG 1.101 Rev 4, "Emergency Planning and Preparedness for Nuclear
Power Reactors." Enhancements over earlier revisions included:

* Consolidating the system malfunction initiating conditions and example emergency
action levels which address conditions that may be postulated to occur during plant
shutdown conditions.

* Addressing initiating conditions and example emergency action levels that fully
address conditions that may be postulated to occur at permanently Defueled
Stations and Independent Spent Fuel Storage Installations.

* Simplifying the fission product barrier EAL threshold for a Site Area Emergency.

Using NEI 99-01 Rev. 4, PBNP conducted an EAL implementation upgrade project that
produced the EALs discussed herein. While the upgraded EALs are site-specific, an
objective of the project was to ensure to the extent possible EAL conformity and
consistency between the NMC plant sites.
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3.2 Key Definitions in EAL Methodology

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 of 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:

* Unusual Event (UE)

* Alert

* Site Area Emergency (SAE)

* General Emergency (GE)

Section 3.3 provides further discussion of the emergency classes.

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

* An IC is an emergency condition which sets it apart from the broad class of
conditions that may or may not have the potential to escalate into a radiological
emergency.

* It can be a continuous, measurable function that is outside technical specifications,
such as elevated RCS temperature or falling reactor coolant level (a symptom).

* It also encompasses occurrences such as FIRE (an event) or reactor coolant pipe
failure (an event or a barrier breach).

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.

* 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.

* 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.
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3.3 Recognition Categories

ICs and EALs are grouped in one of several categories. This classification scheme
incorporates symptom-based, event-based, and barrier-based ICs and EALs.

* R - Abnormal Rad Levels/Radiological Effluent

* C - Cold Shutdown./ Refueling System Malfunction

* E - Independent Spent Fuel Storage Installation (ISFSI)

* F - Fission Product Barrier Degradation

* H - Hazards

* S - System Malfunction

Some recognition categories are further divided into one or more subcategories depending
on the types and number of plant conditions that dictate emergency classifications. An
EAL may or may not exist for each subcategory at all four classification levels. Similarly,
more than one EAL may exist for a subcategory in a given emergency classification when
appropriate (i.e., no EAL at the General Emergency level but three EALs at the Unusual
Event level).

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, such as
the failure of a high-pressure safety injection pump, a safety valve failure, or a loss of
electric power to some part of the plant. The range of 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

u j 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
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challenges. These barrier-based EALs are primarily derived from Emergency Operating
Procedure (EOP) Critical Safety Function (CSF) Status Tree Monitoring (or their
equivalent). Challenge to one or more barriers generally is initially identified through
instrument readings and periodic sampling. Under present barrier-based EALs,
deterioration of the reactor coolant system pressure boundary or the fuel clad barrier
usually indicates an "Alert" condition, two barriers under challenge a Site Area Emergency,
and loss of two barriers with the third barrier under challenge is a General Emergency.
The fission product barrier matrix described in Section 5-F is a 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 hot shutdown mode of operation, with all of the barriers in place and
the plant's instrumentation and emergency safeguards features fully operational as
required by technical specifications. It is under these circumstances that the operations
staff has the most direct information of the plant's systems, 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. Under these plant operating modes, the
identification of an IC in the plant's operating and safety systems becomes more
event-based, as the instrumentation to detect symptoms of a developing problem may not
be fully effective; and engineered safeguards systems, such as the Emergency Core
Cooling System (ECCS), are partially disabled as permitted by the plant's Technical
Specifications.

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

It is important to note that in some 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 modes 5 and 6 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. At most plants, a large portion of the containment's exterior cannot
be monitored for leakage by radiation monitors.

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

To the extent possible, the EALs are symptom based. That is, the action level is defined
by values of key plant operating parameters that identify emergency or potential
emergency conditions. This approach is appropriate because it allows the full scope of
variations in the types of events to be classified as emergencies. But, a purely symptom
based approach is not sufficient to address all events for which emergency classification is
appropriate. Particular events to which no predetermined symptoms can be ascribed have
also been utilized as EALs since they may be indicative of potentially more serious
conditions not yet fully realized.

Category R - Abnormal Rad Levels/Radiological Effluent and Category F - Fission Product
Barrier Degradation are primarily symptom-based. The symptoms are indicative of actual
or potential degradation of either fission product barriers or personnel safety.

Other categories tend to be event-based. For example, System Malfunctions are abnormal
and emergency events associated with vital plant system failures, while Hazards are those
non-plant system related events that have affected or may affect plant safety.

3.4 Emergency Class Descriptions

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

* The potential impact on radiological safety, either as now known or as can be
reasonably projected.

* How far the plant is beyond its predefined design, safety and operating envelopes.

* Whether or not conditions that threaten health are expected to be confined to within
the site boundary.
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The ICs deal explicitly with radiological safety affect by escalating from levels
corresponding to releases within regulatory limits to releases beyond EPA Protective
Action Guideline (PAG) plume exposure levels.

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

* 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 may be included because precursors represent
a potential degradation in the level of safety of the plant.

* Minor releases of radioactive materials are included. In this emergency class,
however, releases do not require monitoring or offsite response (e.g., dose
consequences of less than 10 millirem).

ALERT: Events are in process or have occurred which involve an actual or potential
substantial degradation of the level of safety of the plant. Any releases are expected to be
limited to small fractions of the EPA Protective Action Guideline exposure levels.

. 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, i.e., about 10 millirem to 100 millirem TEDE.

SITE AREA EMERGENCY: Events are in process or have occurred which involve actual
or likely major failures of plant functions needed for 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.

* 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.
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GENERAL EMERGENCY: Events are in progress or have occurred which involve actual
or imminent substantial core degradation or melting with potential for loss of containment

) J integrity. Releases can be reasonably expected to exceed EPA Protective Action
Guideline exposure levels offsite for more than the immediate site area.

* 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.

* To better assure timely notification, EALs in this category are primarily 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.

3.5 Emergency Class Thresholds

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

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

K 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 scram. This same radiation level threshold, depending on plant-specific
parameters, also may be the appropriate EAL for a direct entry into an emergency class.

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

Another approach for defining these boundaries is the use of a plant-specific probabilistic
safety assessment (PSA - also known as probabilistic risk assessment, PRA). PSAs have
been completed for several individual plants, but this is by no means comprehensive.
There are, however, PSAs that have been completed for representative plant types such
as is done in NUREG-1 150, "Severe Accident Risks: An Assessment for Five Nuclear
Power Plants," as well as several other utility-sponsored PSAs. Existing PSAs can be
used as a good first approximation of the relevant ICs and risk associated with emergency
conditions for existing plants.

Another critical element of the analysis to arrive at these threshold (boundary) conditions
is the time that the plant might stay in that condition before moving to a higher emergency
class. In particular, station blackout coping analyses performed in response to 10 CFR
50.63 and Regulatory Guide 1.155, "Station Blackout," may be used to determine whether

KJ a specific plant enters a Site Area Emergency or a General Emergency directly, and when
escalation to General Emergency is indicated. 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
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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.
Establishing EALs for such conditions must take estimated evacuation time into
consideration to minimize the potential for the plume to pass while evacuation is
underway.

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

3.6 Emergency Action Levels

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

< j corresponds to the emergency class description using the best available information.

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 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. Of course, security events must reflect potential for
increasing security threat levels.

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

* Subcriticality
> * Core cooling
* Heat sink
* Pressure-temperature-stress (RCS integrity)
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* Containment
* RCS inventory

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

The EOPs contain detailed instructions regarding the monitoring of these functions and
provides a scheme for classifying the significance of the challenge to the functions. In
providing EALs based on these schemes, the emergency 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.

As an example, consider that the Westinghouse Owner's Group (WOG) Emergency
Response Guidelines (ERGs) classify challenges as YELLOW, ORANGE, and RED paths.
If the core exit thermocouples exceed 1200 degrees F or 700 degrees F with low reactor
vessel water level, a RED path condition exists. The ERG considers a RED path as "... an
extreme challenge to a plant function necessary for the protection of the public ..." This is
almost identical to the present NRC NUREG-0654 description of a site area emergency "...
actual or likely failures of plant functions needed for the protection of the public ..." It
reasonably follows that if any CSF enters a RED path, a site area emergency exists. A
general emergency could be considered to exist if core cooling CSF is in a RED path and
the EOP function restoration procedures have not been successful in restoring core
cooling.

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.

3.7 Treatment of Multiple Events And Emergency Class Upgrading

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

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

(Ul) Multiple contemporaneous events are counted and are the basis for escalating to a
higher emergency class. For example, two or more contemporaneous Alerts
escalate to a Site Area Emergency.
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(U2) The emergency class is based on the highest EAL reached. For example, two
Alerts remain in the Alert category. Or, an Alert and a Site Area Emergency is a Site
Area Emergency.

(U3) Emergency Director judgment. Although all emergency classifications require
judgment, some utilities rely on Emergency Director judgment with little or no
additional explicit guidance.

An additional approach for plants with PRAs is to make use of event tree analysis to
define combinations of events which lead to equivalent risks. Such event sequences
should have an equal emergency classification assigned. However, the chief drawback to
this approach as well as (UI) above, is that multiple events may be masked when they
actually occur. Further, for plants using symptom-based (and barrier-based) emergency
procedures, direct perception of multiple events is unnecessary.

Emergency class upgrading for multi-unit stations with shared safety-related systems and
functions must also consider the effects of a loss of a common system on more than one
unit (e.g. potential for radioactive release from more than one core at the same site). For
example, many two-unit stations have their control panels for both units in close proximity
within the same room. Thus, control room evacuation most likely would affect both units.
There are a number of other systems and functions which may be shared at a given multi-
unit station. This must be considered in the emergency class declaration and in the
development of appropriate site-specific ICs and EALs based on the generic EAL
guidance.

Although the majority of the EALs provide very specific thresholds, the Emergency
Director must remain alert to events or conditions that 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.

PBNP will utilize the following methodology:

With appropriate consideration for Emergency Director judgment EALs, properly
structured EALs on a fission product barrier basis and which include equivalent
risk, will appropriately escalate multiple events to a higher emergency class. For
example, common cause failures such as loss of ultimate heat sink or loss of all AC
power, will result in multiple contemporaneous symptoms indicating safety system
functional failures and increasing challenge to fission product barriers. It is the
existence of these symptoms (barrier challenges) that escalate the emergency
class, whether there are one or multiple causes

The emergency class is based on the highest EAL reached. For example, two Alerts
remain in the Alert category. Or, an Alert and a Site Area Emergency is a Site Area
Emergency.
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Since PBNP is a dual-unit plant, emergency class upgrading must consider the effects of a
loss of a common system on the other unit. For example, the control panels for both units
share the same room. Thus, control room evacuation most likely would affect both units.
There are a number of other systems and functions which may be shared. This must be
considered in the emergency class declaration.

3.8 Emergency Class Downgrading

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

(D1) Terminate the emergency class declaration.

(D2) Recovery from emergency class.

(D3) Combination of downgrading approaches. Many utilities reviewed include the option
to downgrade to a lower emergency class. This is consistent with actions called for
in NUREG-0654 Appendix 1. However, these utilities state that their experience
more closely resembles (D1) and (D2) above as practical choices.

Another approach possible with risk-based EALs is a relatively simple approach for
upgrading to a higher emergency class when the risk increases and downgrading when
risk decreases. The boundaries for emergency categories are defined in terms of risk in
this approach, and discrete events fall into these categories based on risk. This means
that within each emergency class, there is uniformity to the relative levels of risk to human
health and safety from radiological accidents. However, this option may not be practical
when applied to actual emergencies, especially those involving General Emergencies.

PBNP will utilize the following methodology:

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

3.9 Classifying Transient Events

For some events, the condition may be corrected before a declaration has been made.
For example, an emergency classification is warranted when automatic and manual
actions taken within the control room do not result in a required reactor trip. However, it is
likely that actions taken outside of the control room will be successful, probably before the
Emergency Director classifies the event. The key consideration in this situation is to
determine whether or not further plant damage occurred while the corrective actions were
being taken. In some situations, this can be readily determined, in other situations, further
analyses (e.g., coolant sampling, may be necessary).

In general, observe the following guidance: Classify the event as indicated and terminate
the emergency once assessment shows that there were no consequences from the event
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and other termination criteria are met. For example, a momentary event, such as an
ATWS or an earthquake, requires declaration even though the condition may have been
resolved by the time the declaration is made.

* An ATWS represents a failure of a front line safety system (RPS) designed to
protect the health and safety of the public.

* The affect of an earthquake on plant equipment and structures may not be readily
apparent until investigations are conducted.

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.

3.10 Operating Mode Applicability

Technical Specifications [Ref. 2.4] provides definitions for the following operating modes:

1 Power Operations

Keff is GREATER THAN OR EQUAL TO 0.99 and reactor power is GREATER
THAN 5% rated thermal power.

2 Startup

Keff is GREATER THAN OR EQUAL TO 0.99 and reactor power is LESS THAN OR
EQUAL TO 5% rated thermal power.

3 Hot Standby

Keff is LESS THAN 0.99 and average reactor coolant temperature (Tavg)
GREATER THAN OR EQUAL TO 3500F.

4 Hot Shutdown

Keff is LESS THAN 0.99 and average reactor coolant temperature (Tavg) LESS
THAN 350'F and GREATER THAN 2000 F.

5 Cold Shutdown

Keff is LESS THAN 0.99 and average reactor coolant temperature (Tavg) LESS
THAN OR EQUAL TO 2000F.

6 Refuel

One or more vessel head closure bolts less than fully tensioned
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In addition to the Technical Specification operating modes, NEI 99-01 [Ref. 1] defines the
following additional mode:

D Defueled

All reactor fuel removed from Reactor Vessel (full core off load during refueling or
extended outage)

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

Recognition categories are associated with the operating modes listed in the following
matrix:

Recognition Category

Mode R C E F H S

1 - Power X X X X
Operations

.
2 - Startup X X X X

3-Hot X X X X
Standby

4-Hot X X X X
Shutdown

5 - Cold X X X
Shutdown

6 - Refuel X X X

D - Defueled X X X

N/A X

3.11 Fission Product Barriers

Many of the EALs derived from the NEI methodology are fission product barrier based.
That is, the conditions that define the EALs are based upon loss of or potential loss to one
or more of the three fission product barriers. "Loss" and "potential loss" signify the relative
damage and threat of damage to the barrier. uLoss" means the barrier no longer assures
containment of radioactive materials and "potential loss" means imminent loss of the
barrier.
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The primary fission product barriers are:

* Fuel Cladding (FC): Zirconium tubes which house the ceramic uranium oxide
pellets along with the end plugs which are welded into each end of the fuel rods
comprise the FC barrier.

* Reactor Coolant System (RCS): The reactor vessel shell, vessel head, vessel
nozzles and penetrations and all primary systems directly connected to the reactor
vessel up to the first containment isolation valve comprise the RCS barrier.

* Containment (CMT): The vapor containment structure and all isolation valves
required to maintain containment integrity under accident conditions comprise the
Containment barrier.

3.12 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria are the bases for event classification related to fission product barrier
loss or challenge:

* Unusual Event:

Any loss or any potential loss of Containment

* Alert:

Any loss or any potential loss of either Fuel Cladding or RCS

* Site Area EmerQencv:

Loss or potential loss of any two barriers

* General Emergency:

Loss of any two barriers and loss or potential loss of third barrier

3.13 EAL Relationship to EOPs and Critical Safety Function Status

Where possible, the EALs have been made consistent with and utilize the conditions
defined in the PBNP Critical Safety Function Status Trees (CSFSTs). While the symptoms
that drive operator actions specified in the CSFSTs are not indicative of all possible
conditions which warrant emergency classification, they define the symptoms,
independent of initiating events, for which reactor plant safety and/or fission product
barrier integrity are threatened. Where these symptoms are clearly representative of one
of the NEI Initiating Conditions, they have been utilized as an EAL. This permits rapid
classification of emergency situations based on plant conditions without the need for
additional evaluation or event diagnosis. Although some of the EALs presented here are
based on conditions defined in the CSFSTs, classification of emergencies using these
EALs is not dependent upon Emergency Operating Procedures (EOP) entry or execution.
The EALs can be utilized independently or in conjunction with the EOPs.
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3.14 Imminent EAL Thresholds

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. Explicit EALs, specifying use of
Emergency Director judgment, are given in the Hazards, ISFSI and Fission Product Barrier
Degradation categories.

4. TECHNICAL BASES INFORMATION

4.1 Recognition Category Organization

The technical bases of the EALs are provided under Recognition Categories R, C, E, F, H
and S of this document. A table summarizing the Initiating Conditions introduces each
category. The tables provide an overview of how the ICs are related under each
emergency class. ICs within each category are listed according to classification (as
applicable) in the following order: Unusual Event, Alert, Site Area Emergency, and General
Emergency.

\& For Recognition Category F, Table F-0 defines the emergency classifications associated
with barrier loss and potential loss. Table F-1 lists the thresholds associated with the loss
and potential loss of each fission product barrier. The presentation method shown for
Table F-1 was chosen to clearly show the synergism among the EALs and to support
more accurate dynamic assessments. Basis discussion of the thresholds immediately
follows Table F-1.

4.2 Initiating Condition Structure

ICs in Recognition Categories R, C, E, H and S are structured in the following manner:

* Recognition Category Title

* IC Identifier:

o First character identifies the category by letter (R, C, E, H and S)

o Second character identifies the emergency classification level (UE for
Unusual Event, A for Alert, S for Site Area Emergency, and G for General
Emergency)

o Third character is the numerical sequence as given in Revision 4 of NEI 99-
01 [Ref. 1] (e.g., SA2). Due to document revisions, certain NEI ICs have
been deleted, leaving gaps in the numerical sequence.
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* Emergency Class: Unusual Event, Alert, Site Area Emergency, or General
Emergency

* IC Description

* Operating Mode Applicability: Refers to the operating mode during which the
IC/EAL is applicable

* Emergency Action Level(s): EALs are the conditions applicable to the criteria of the
IC and are used to determine the need to classify an event/condition. If more than
one EAL is applicable to an IC, emergency classification is required when any EAL
within the IC reaches the EAL threshold. To clarify this intent, ICs with multiple
EALs include a parenthetical phrase in the EAL title line, indicating that each
constitutes an emergency classification. For example, the phrase "(RA1.1 or
RA1.2)" indicates that either EAL is An Alert.

* Basis: Provides information that explains the IC and EAL(s). Plant source document
references are provided as needed to substantiate site-specific information included
in the EALs and bases.

4.3 EAL Identification

The EAL identifier is the IC identifier followed by a period and sequence number (e.g.,
RU1.1, RU1.2, etc.). If only one EAL is assigned to an IC, the EAL is given the number
one.

The primary purpose of the EAL identifier is to uniquely distinguish each classifiable
condition. Secondary purposes are to assist location of an EAL within the EAL
classification scheme and to announce the emergency classification level.

5. EMERGENCY ACTION LEVEL BASES

The information is presented by Recognition Categories:

R - Abnormal Rad Levels/Radiological Effluent

* Radiological Effluents

* Abnormal Radiation Levels

* Irradiated Fuel Accidents

C - Cold Shutdown / Refueling System Malfunction

* Loss of AC Power

* Loss of DC Power

* Decay Heat Removal

* RCS Leakage/RCS Draindown

* Loss of Reactor Vessel Inventory

* Fuel Clad Degradation
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* Loss of Communications

. Inadvertent Criticality

E - Independent Spent Fuel Storage Installation (ISFSI)

* Dry Fuel Storage

F - Fission Product Barrier Degradation

* Fuel Clad Barrier

* Reactor Coolant System Barrier (RCS)

* Primary Containment Barrier (Containment)

H - Hazards

* Security Events

* Control Room Evacuation

* Natural or man-Made Events

. FIRE/EXPLOSION

. Toxic or Flammable Gases

. Discretionary

S - System Malfunction

Loss of AC Power

* Loss of DC Power

* Failure of Reactor Protection System (RPS)

* Decay Heat Removal

* Loss of Annunciators

* RCS Leakage

* Fuel Clad Degradation

* Loss of Communications

* Technical Specifications

* Inadvertent Criticality

The Initiating Conditions for each of the above Recognition Categories R, C, E, F, H, and
S are in the order of UE, 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 Table F-1.
For all other Recognition Categories Initiating Condition matrices are not required. The
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purpose of the IC matrices is to provide the reader with an overview of how the ICs are
logically related under each Emergency Class.

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

* Recognition Category - As described above.

* Emergency Class - UE, Alert, Site Area Emergency or General Emergency.

* Initiating Condition - Symptom- or Event-Based, Generic Identification and Title.

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

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

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

* Basis - provides information that explains the IC and example EALs. The bases are
written to assist the personnel implementing the generic guidance into site-specific
procedures. Site-specific deviations from the IC/EALs should be compared to the Basis
for that IC to ensure that the fundamental intent of each IC/EAL is met. Some bases
provide information intended to assist with establishing site-specific instrumentation
values.

For Recognition Category F, basis information is presented in a format consistent with NEI
99-01 Rev 4. Tables 3 and 4. 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. Other acceptable methods of achieving
these goals which are currently in use include flow charts, block diagrams, and checklist
tables. Utilities selecting these alternative need to ensure that all possible EAL
combinations in the Fission Product Barrier Function Matrix are addressed in their
presentation method.
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For a number of Alerts, IC/EALs are chosen based on hazards which may cause damage
to plant safety functions (i.e., tornadoes, hurricanes, FIRE in plant VITAL AREAs) or
require additional help directly (control room evacuation) and thus increased monitoring of
the plant is warranted. The symptom-based and barrier-based IC/EALs are sufficiently
anticipatory to address the results of multiple failures, regardless of whether there is or is
not a common cause. Declaration of the Alert will already result in the manning of the
TSC for assistance and additional monitoring. Thus, direct escalation to the Site Area
Emergency is unnecessary. Other Alerts, that have been specified, correspond to
conditions which are 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 uduration" 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.

Basis Documents are attached as follows:

R- Abnormal Rad Levels / Radiological Effluent R-1
C- Cold Shutdown / Refueling System Malfunction C-1
E - Independent Fuel Storage Installation (USFSI) E-1
F - Fission Product Barrier Degradation F-1
H - Hazards H-1
S- System Malfunction S-1

6. DEFINITIONS

In the ICs and EALs, selected words are in uppercase print. These words are defined
terms. Definitions are provided below.

A

ACTUATE: To put into operation; to move to action; commonly used to refer to automated,
multi-faceted operations. "Actuate ECCS"

ADVERSARY: 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.

AFFECTING SAFE SHUTDOWN: event in progress has adversely affected functions that
are necessary to bring the plant to and maintain it in the applicable HOT or COLD
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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 HOT SHUTDOWN. HOT 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. HOT SHUTDOWN is achievable, but COLD
SHUTDOWN is not. This event is "AFFECTING SAFE SHUTDOWN."

ALERT: Events are in process or have occurred which involve an actual or potential
substantial degradation of the level of safety of the plant. Any releases are expected to be
limited to small fractions of the EPA Protective Action Guide exposure levels.

AVAILABLE: The state or condition of being ready and able to be used (placed into
operation) to accomplish the stated (or implied) action or function. As applied to a system,
this requires the operability of necessary support systems (electrical power supplies,
cooling water, lubrication, etc.).

B

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

C

CIVIL DISTURBANCE is a group of two or more persons violently protesting station
operations or activities at the site.

CLOSE: To position a valve or damper so as to prevent flow of the process fluid. To make
an electrical connection to supply power.

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

CONFIRM / CONFIRMATION: To validate, through visual observation or physical
inspection, that an assumed condition is as expected or required, without taking action to
alter the "As found" configuration.

CONTAINMENT CLOSURE is defined by CL 1 E, Containment Closure Checklist.the
action taken to secure containment and its assorted structures, systems and components
as a functional barrier to fission product release under existing plant conditions.
Containment closure is initiated per the SEPs or Shift Manager direction if plant conditions
change that could raise the risk of a fission product release as a result of a loss of decay
heat removal. Containment closure requires that, upon a loss of decay heat removal, any
open penetration which is listed on CL I E, Containment Closure Checklist, must be closed
or capable of being closed prior to RCS bulk boiling. This checklist is maintained any time
that the RCS is <2000 F and containment operability is not maintained.
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CONTIGUOUS: Being in actual contact; touching along a boundary or at a point

CONTROL: Take action, as necessary, to maintain the value of a specified parameter
within applicable limits; to fix or adjust the time, amount, or rate of; to regulate or restrict.

D

DEVIATION: Instances where the guidance reference IC/EAL (99-01) differs in wording
from proposed revision and is altered in intent, such that classification of event could be
specifically different between guidance reference and licensee proposed EAL.

DIFFERENCE: Instances where the guidance reference IC/EAL (99-01) differ in wording
but agree in meaning and intent.

DISCHARGE: Removal of a fluid/gas from a volume or system.

E

ENTER: To go into.

ESTABLISH: To perform actions necessary to meet a stated condition. "Establish
communication with the Control Room."

EVACUATE: To remove the contents of; to remove personnel from an area.

KY EXCEEDS: To go or be beyond a stated or implied limit, measure, or degree.

EXIST: To have being with respect to understood limitations or conditions.

EXPLOSION is 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.

EXTORTION is an attempt to cause an action at the station by threat of force.

F

FAILURE: A state of inability to perform a normal function.

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

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

Kod |FISSION PRODUCT BARRIERS (FPB): Multiple physical barriers any of which, if
maintained intact, precludes the release of significant amounts of radioactive fission

PBNP 26



products to the environment. The FPBs are the Reactor Fuel Cladding (FC), Reactor
Coolant System (RCS) and Containment (PC).

t) G

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

H

HOSTAGE is a person(s) held as leverage against the station to ensure that demands will
be met by the station.

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

INDICATE: To point out or point to; to display the value of a process variable; to be a sign
or symbol.

INITIATE: The act of placing equipment or a system into service, either manually or
automatically. Activation of a function or protective feature (i.e. initiate a manual trip).

INJECTION: The act of forcing a fluid into a volume or vessel.

INOPERABLE: Not able to perform its intended function.

INTRUSION / INTRUDER is a person(s) present in a specified area without authorization.
Discovery of a BOMB in a specified area is indication of INTRUSION into that area by an
ADVERSARY.

L

LOSS: Failure of operability or lack of access to.

LOWER: To become progressively less in size, amount, number, or intensity.

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.

M

MAINTAIN: Take action, as necessary, to keep the value of the specified parameter within
the applicable limits.
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MONITOR: Observe and evaluate at a frequency sufficient to remain apprised of the
value, trend, and rate of change of the specified parameter.

N

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.

NOTIFY: To give notice of or report the occurrence of; to make known to, to inform
specified personnel; to advise; to communicate; to contact; to relay.

0

OPEN: To position a valve or damper so as to allow flow of the process fluid. To break an
electrical connection which removes a power supply from an electrical device. To make
available for entry or passage by turning back, removing, or clearing away.

OPERABLE: Able to perform its intended function.

P

PERFORM: To carry out an action; to accomplish; to affect; to reach an objective.

PRIMARY SYSTEM: The pipes, valves, and other equipment which connect directly to the
Reactor Vessel or reactor coolant system such that a reduction in Reactor Vessel
pressure will effect a lowering in the steam or water being discharged through an
unisolated break in the system.

PROTECTED AREA boundary is within the security isolation zone and is defined in the
PBNP Safeguards Contingency Plan.

R

REMOVE: To change the location or position of.

REPORT: To describe as being in a specific state.

REQUIRE: To demand as necessary or essential.

RESTORE: Take the appropriate action required to return the value of an identified
parameter to within the acceptable limits.

RISE: Describes an increase in a parameter as the result of an operator or automatic
action. To become progressively greater in size, amount, number or intensity.

RUPTURED: In a steam generator, existence of primary-to-secondary leakage of a
magnitude sufficient to require or cause a reactor trip and safety injection.
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IS
SABOTAGE is deliberate damage, misalignment, or mis-operation of plant equipment with

K) the intent to render the equipment inoperable. Equipment found tampered with or
damaged due to malicious mischief may NOT meet the definition of SABOTAGE until this
determination is made by security supervision.

SAFE PLANT SHUTDOWN: Hot or cold shutdown (reactor subcritical) with control of
coolant inventory and decay heat removal.

SAFE SHUTDOWN SYSTEM: All cables, components, panels, power supplies, etc.,
necessary for a system to perform a safe shutdown function. Safe shutdown functions
include: reactivity control, reactor coolant makeup, reactor heat removal, process system
monitoring for variables necessary to control these functions and supporting functions
such as component cooling, lubrication, etc., necessary for the operation of safe shutdown
equipment.

SAMPLE: To perform an analysis on a specified media to determine its properties.

SHUTDOWN: To perform operations necessary to cause equipment to cease or suspend
operation; to stop. "Shutdown unnecessary equipment."

SIGNIFICANT TRANSIENT is an UNPLANNED event involving one or more of the
following: (1) automatic turbine runback >25% thermal reactor power, (2) electrical load

\<j' rejection >25% full electrical load, (3) Reactor Trip, (4) Safety Injection Activation, or (5)
thermal power oscillations >10%.

SITE AREA EMERGENCY: Events are in process or have occurred which involve actual
or likely major failures of plant functions needed for 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.

SITE BOUNDARY: Per dose assessment methodology, the site boundary is approximately
a one-mile radius around the site Protected Area.

STRIKE ACTION is a work stoppage within the PROTECTED AREA by a body of workers
to enforce compliance with demands made on PBNP. The STRIKE ACTION must
threaten to interrupt NORMAL PLANT OPERATIONs.

T

TRIP: To de-energize a pump or fan motor; to position a breaker so as to interrupt or
prevent the flow of current in the associated circuit; to manually activate a semi-automatic
feature.

U

N UNAVAILABLE: Not able to perform its intended function.

K> UNCONTROLLED: An evolution lacking control but is not the result of an operator action.
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UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.

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

V

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
operability, the condition existence, or the report accuracy is removed. Implicit in this
definition is the need for timely assessment.

VENT: To open an effluent (exhaust) flowpath from an enclosed volume; to reduce
pressure in an enclosed volume.

VERIFY: To confirm a condition and take action to establish that condition if required.
"Verify reactor trip."

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

VITAL AREA is 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.
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C'I C
Table 5-A4R-0

Recognition Category AR

Abnormal Rad Levels / Radiological Effluent

INITIATING CONDITION MATRIX

RAU1

I

NSUE

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

ALERT

RAA1 Any UNPLANNED Release of
Gaseous or Liquid
Radioactivity to the
Environment that Exceeds 200
Times the- Radiological
Effluent Technical
Specifications for 15 Minutes
or Longer.
Op. Modes: All

SITE AREA EMERGENCY

RASI Offsite Dose Resulting from an
Actual or Imminent Release of
Gaseous Radioactivity
Exceeds 100 mRem-mrem
TEDE or 500 nimom rem
Thyroid CDE for the Actual or
Projected Duration of the
Release.
Op. Modes: All

GENERAL EMERGENCY

RAGI Offsite Dose Resulting from an
Actual or Imminent Release of
Gaseous Radioactivity
Exceeds 1000 mRem-mrem
TEDE or 5000 nRem-mrem
Thyroid CDE for the Actual or
Projected Duration of the
Release Using Actual
Meteorology.
Op. Modes: All

IRAU2 Unexpected Inrrease Rise In
IPlant Radiation.

Op. Modes: All

RAA3 Release of Radioactive
Material or-hncreas6e 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

RAA2 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: Af
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

Initiating Condition - NOTIFICATION OF-UNUSUAL EVENT
RAUI

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

Operating Mode Applicability: All

E-xampte--E-mergenzy-- Action-LeetEmergency Action Levels: (RU1.1
or RU1.2 or RU1.3 or 3 or 4 or-5)

RU1.1. 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.

I RU1.2. VALID reading on one or moreany of the following radiation monitors
reading shown for 60 minutes or longer:

that exceeds the

Table R-1 Radiation Monitors
Monitor Reading

RE-214 Auxiliary Building Vent Exhaust Gas 2.04E-04 piCi/cc
RE-315 Auxiliary Building Exhaust Low Range 2.04E-04 pCi/cc
Gas
RE-317 Auxiliary Building Exhaust Mid Range 2.04E-04 pCi/cc
Gas
RE-319 Auxiliary Building Exhaust High Range 2.04E-04 pCi/cc
Gas
2RE-307 Containment Purge Exhaust Mid 4.18E-03 pCi/cc*
Range Gas
2RE-309 Containment Purge Exhaust High 4.18E-03 tLCilcc*
Range Gas
RE-221 Drumming Area Ventilation Gas 3.16E-04 pCi/cc
RE-325 Drumming Area Exhaust Low Range 3.16E-04 pCi/cc
Gas
RE-327 Drumming Area Exhaust Mid Range 3.16E-04 pCi/cc
Gas
1 (2)RE-229 Service Water Overboard 5.56E-05 pCi/cc
RE-230 Waste Water Effluent 2.06E-03 ttCicc**
* with Unit 2 Containment purge or forced vent not occurring
** with Waste Water Effluent discharge not isolated

6ite6peGftlist)

I RU1.3.

'I

Confirmed sample analysies 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 -spedt tcGhnical spedifiations) RETS.
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4- VALD reading on perimeter radiation monitoring system greater than 0.10 mP'hrh abov
normal background sustained for 60 minutes or longer [for 6ites having telcmetered
perimeter monitors].

5. VALID indication on automatic real-time dose assessment Gapability greater than (site
perrifiG value) for 60 minutes or longor [for c6ite having rurh roapablity]-

Basis:

Refor to Appendix A for- a detaled basis of the radolb ical effluent CIdEALs

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. NUolea
poweF.plantsPBNP incorporates 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. These controls are located in the OfHite
Dose Calculation Manual (ODCM), and fre plants thathave-netm ntd Generi Letter 89 01,
in the Radiological Effluent Technical Specifications (RETS) and implemented as described in the
PBNP Offsite Dose Calculation Manual (ODCM) [Ref. 1, 2]. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls. Some cites may find it adva geus to address gaseous andli
releases-ith- epaiateinitiating conditions and EALF.

The RETS multiples are specified in ICs AU4-RU1 and AA4-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. For example, a release exceeding 4x RETS for 30 minutes does not meet the threshold
for this IC.

UNPLANNED, as used in this context, includes any release for which a 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.

EAAL- #RUI.1 addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed two times the Teohnical SpecifGatin alarm setpoint established by the
radioactivity discharge permit -limit-and releases are not terminated within 60 minutes. The
appropriate detailed response to an effluent alarm is described in the PBNP RMS Alarm Set Point
and Response Book (RMSARB) [Ref.3]. This-These alarm setpoints may be associated with a
planned batch release, or a continuous release path. In either case, the setpoint is established by
the ODCM to warn of a release that is not in compliance with the RETS. Indexing the EAL
threshold to the ODCM setpoints in this manner insures that the EAL threshold will never be less
than the setpoint established by a specific discharge permit.

EAL #2RU 1.42 -is intended for licensees that have establishedeffluent monitoring on non-routine
release pathways for which a discharge permit would not normally be prepared. The ODCM
establishes a methodology for determining effluent radiation monitor setpoints. The ODCM
Revislonr 3PBNP 5-A-4



specifies default source terms and, for gaseous releases, prescribes the use of pre-determined
annual average meteorology in the most limiting downwind sector for showing compliance with the
regulatory commitments. These Monitor Feading EAIs should be determined using ths
methedeolgy. All of the monitors included in Table R-1 provide monitoring on non-routine effluent
release pathways for which a discharge permit would not normally be prepared. The reading used
for the classification threshold is two times the ODCM default set point for the applicable radiation
monitor.

RE-214, -315, -317, and -319 are noble gas monitors used to monitor all gaseous effluent releases
occurring through the Primary Auxiliary Building ventilation stack (common for Unit 1 and 2).

2RE-307 and -309 are noble gas monitors used to monitor all gaseous effluent releases occurring
from the Unit 1 and 2 Letdown Gas Strippers which discharge through the Unit 2 Containment
Purge ventilation stack. 2RE-307 and 309 were selected because the detectors have a higher
operating range than the Letdown Gas Stripper Building discharge monitor (RE-224), which
enables them to provide indication for the classification threshold. The reading used for the
classification threshold is two times the ODCM default set point for RE-224. This reading assumes
that a planned batch release from the Unit 2 Containment building (purge or forced ventilation
release) is not occurring. Batch releases from the Unit 2 containment building are controlled using
a discharge permit.

RE-221, -325, and -327 are noble gas monitors used to monitor all gaseous effluent releases
occurring from the Drumming Area ventilation stack (common for Unit 1 and 2).

1(2) RE-229 is a liquid monitor used to monitor all liquid effluent releases occurring from Unit 1
and 2 which discharge through the Service Water system.

RE-230 is a liquid monitor used to monitor all liquid effluent releases occurring from Unit I and 2
which discharge through the Wastewater Effluent system.

EAL t#3RU1.23 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 remlake water systems, etc.

Thc 0.10 mnihF v.alue in EAL #4 is based on a release rate not cxcecding 500 mrem per year, as
pevided in the ODCM / RETS, prorated over 8766 hours, multiplied by two, and rounded. (500
8766 x 2 - 0.114). This is also the basis of the site speGc alueinEALt5.

EA6 #1 and #2 dir4ectly correlate with the IC since annual average meteerelegy is required to be
used in showing complianc with the RETS and is used in caiGUlatingthe alarms etpoints. EALs-#4
and 115 are a function of actual meteorology, which will !isely be different from the limiting annual
average value. Thus, there will likely be a numerical inconsistency. Ho"ewer, the fundamental
basis of-this4 0is NOT a dose or dose ra utr ion i the level of safety of the
plant implied by thc uncontrolled felease. Exceeding EAL #4 Or EAl #5 is an indioation of an
uncontrolled release meeing the fundamental basis for this4G-

PBNP Basis Reference(s):

1. RETS - PBNP Technical Specification 5.5.1 and 5.5.4

2. Offsite Dose Calculation Manual (ODCM)

3. RMS Alarm Setpoint and Response Book (RMSASRB)

4. STPT 13.4, Radiation Monitoring System: Effluent Monitors
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AU2RU2
Initiating Condition - NOTIFICATIONI-OFUNUSUAL EVENT

Unexpected tn~rease Rise in Plant Radiation.

Operating Mode Applicability: All

Eaniple-lEmergenGy-Astion-Levels:Emergency Action Levels: (RU2.1
or RU2.2)

| RU2.1. a.-VALID (6ite-speGifIdyindication of uncontrolled water level decrease lowering in the
reactor refueling cavity, spent fuel pool, or fuel transfer canal with all irradiated fuel
assemblies remaining covered by water as indicated by any of the following:

. Spent fuel pool low water level alarm setpoint

. Visual observation

AND

b.-Any UNPLANNED VALID (6ite.speift) DimeetArea Radiation Monitor reading
ases-rises as indicated by:
v RE-105 SFP Area Low Range Radiation Monitor
\ RE-135 SFP Area High Range Radiation Monitor
. 1(2) RE-102 El. 66' Containment Low Range Monitor

RU2.2. Any UNPLANNED VALID DAeot-Area Radiation Monitor readings increases rises by a
factor of 1000 over normal* levels by a fatorF Of 1000 over normal* levels.

*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
| Reactor Vessel flange or events that have resulted, or may result, in unexpected increases in

radiation dose rates within plant buildings. These radiation increases represent a loss of control
over radioactive material and may represent a potential degradation in the level of safety of the

| plant-. [Ref. 1].

In light of Reactor Cavity Seal failure incidents at two different PWRs and loss of water in the
Spent Fuel Pit/Fuel Transfer Canal at a BWR, explicit coverage of these types of events via EAL
#4RU2.1 is appropriate given their potential for increased doses to plant staff. Classification as an
NOUE is warranted as a precursor to a more serious event. Site specific-indications may-include
instrumentation such as water level and local area radiation monitors [Ref. 2], and personnel (e.g.,
refueling crew) reports. If available, security video cameras may allow remote observation.
Depending on available level instrumentation, the declaration threshold may need to be based on
indications of water makeup rate or decrease in refueling water storage tank level.

| RevisionO03PBNP 5-A-7



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 monitor located nearen the refueling bridge may increase due to planned
evolutions such as head lift, or even a fuel assembly being raised in the manipulator mast.
Generally, increased radiation monitor indications will need to be combined with another indicator
(or personnel report) of water loss. For refueling events where the water level drops below the
IRPV-Reactor Vessel flange classification would be via CU2. This event escalates to an Alert per IC
AA2-RA2 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 low level alarm is actuated by LC-634, SFP Level Indicator at 62'-8" based on maintaining at
least 6' of water on a withdrawn fuel assembly [Ref. 2].

EAL #2RU2.2 addresses UNPLANNED iR.reases rises in in-plant radiation levels that represent a
degradation in the control of radioactive material, and represent a potential degradation in the level
of safety of the plant. This event escalates to an Alert per IC AA3-RA3 if the increase in dose rates
impedes personnel access necessary for safe operation.

*NGFMal levels Gan be considered as the highest reading(410-minute average) in the past twenty
four hours excluding the current-eak--ake.

PBNP Basis Reference(s):

1. RMS Alarm Response Book (RMSARB)
2. DBD-13 Spent Fuel Pool Cooling and Filtration
3. STPT 13.1 Area Monitors
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

| AA4RAI
Initiating Condition -- ALERT

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

Operating Mode Applicability: All

E-xample-Emergenc~y-Ation Levels-mergency Action Levels: (RA1.1
or RA1.2 or RA1.3 or 4 or 5)

| RA1.1. 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.

| RA1.2. VALID reading on one or moreany of the following radiation monitors that exceeds the
reading shown for 15 minutes or longer:

I Table R-2 Radiation Monitors l
Monitor Reading

RE-317 Auxiliary Building Exhaust Mid Range 2.04E-02 pCi/cc
Gas
RE-319 Auxiliary Building Exhaust High 2.04E-02 pCillce
Range Gas
2RE-307 Containment Purge Exhaust Mid 4.18E-01 pCi/cc*
Range Gas
2RE-309 Containment Purge Exhaust High 4.18E-01 pCi/cc*
Range
RE-327 Drumming Area Exhaust Mid Range 3.16E-02 pCi/cc
Gas

* with Unit 2 Containment purge or forced vent not occurring

(site specfic list)

RA1.3. Confirmed sample analysies 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 technical specifications) RETS.

4. VALID reading on perimeter radiation monitoring system greater than 10 0m RhF above
normal background sustained for 15 minutes or longer [for sites having telemetered
permneter monitors].

5. VALID indiation on automatic real time dose assessment capability greater than (site
specific value) for 15 minutes or longer [for sites-havingn uoh-capabllity-

Basis:

Refer to Appendix A for a detailed basis of the radiological effluent iC/EALs.
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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. NUGlea
power plaFtsPBNP incorporates features intended to control the release of radioactive effluents to

K...) the environment. Further, there are administrative controls established to prevent unintentional
releases, or control and monitor intentional releases. These controls are located in the Offsite
Dose Calculation Manual (DCGM), and for plants that have-not-im.plmcnted Generic Letter 89 01,
in the Radiological Effluent Technical Specifications (RETS) and implemented as described in the
PBNP Offsite Dose Calculation Manual (ODCM) [Ref. 1, 2]. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls. Some sites may find it advantageous to a dress gaseous and liquid
Felecass With 6eparate initiating conditions and EALs.

The RETS multiples -are specified in ICs AU4-RU1 and AA4-RA1 only to distinguish between non-
emergency conditions, and from each other. While these multiples obviously correspond to an
offsite dose or dose rate [Ref. 2], 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.

I EAL-#-1RA1.1 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. The values shown for each mnitor (Ref. 41 under column "Alert" are
approximately two hundred times the calculated alar 6setpoints (GM release limits) as
specified in the Radiation Monitoring Alarm Setpoint-and Response Book (RMSASRB) [Ref. 3]
choosing the highest values for variable conditions. The appropriate detailed response to an
effluent alarm is described in the PBNP RMS Alarm Set Point and Response Book (RMSASRB)
[Ref. 3]. T4hs-These alarm setpoints may be associated with a planned batch release, or a
continuous release path. In either case, the setpoint is established by the ODCM to warn of a
release that is not in compliance with the RETS. Indexing the EAL threshold to the ODCM
setpoints in this manner insures that the EAL threshold will never be less than the setpoint
established by a specific discharge permit.

EAL #12 is similar to EAL ff1, but isRA1.2 -intended-to-addresses effluent or accident radiation
monitors on non-routine release pathways (i.e., for which a discharge permit would not normally be
prepared). The ODCM establishes a methodology for determining effluent radiation monitor
setpoints. The ODCM specifies default source terms and, for gaseous releases, prescribes the
use of pre-determined annual average meteorology in the most limiting downwind sector for
showing compliance with the regulatory commitments. These monitor reading EALs should-be
determined using this methedelogy. All of the monitors included in Table R-2 provide monitoring
on non-routine effluent release pathways for which a discharge permit would not normally be
prepared. The reading used for the classification threshold is two hundred times the ODCM
default set point for the applicable radiation monitor.

RE-317 and -319 are noble gas monitors used to monitor all gaseous effluent releases occurring
through the Primary Auxiliary Building (PAB) ventilation stack (common for Unit 1 and 2). RE-317
and -319 were selected because the detectors have a higher operating range than the PAB
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ventilation stack radiation monitor (RE-214), which enables them to provide indication for the
classification threshold.

2RE-307 and -309 are noble gas monitors used to monitor all gaseous effluent releases occurring
from the Unit 1 and 2 Letdown Gas Strippers which discharge through the Unit 2 Containment
Purge ventilation stack. 2RE-307 and -309 were selected because the detectors have a higher
operating range than the Letdown Gas Stripper Building discharge monitor (RE-224), which
enables them to provide indication for the classification threshold. The reading used for the
classification threshold is two hundred times the ODCM default set point for RE-224. This reading
assumes that a planned batch release from the Unit 2 Containment building (purge or forced
ventilation release) is not occurring. Batch releases from the Unit 2 containment building are
controlled using a discharge permit.

RE-327 is a noble gas monitor used to monitor all gaseous effluent releases occurring from the
Drumming Area ventilation stack (common for Unit 1 and 2). RE-327 was selected because the
detector has a higher operating range than the Drumming Area ventilation stack radiation monitor
(RE-221), which enables it to provide indication for the classification threshold. The reading used
for the classification threshold is two hundred times the ODCM default set point for RE-221.

There are no site-specific liquid radiation monitors capable of monitoring liquid effluent releases at
the classification threshold for this EAL because their detector operating range is exceeded prior to
reaching these levels. Entry into this EAL for a liquid radioactivity release will be through RAI.1 or
RA1.3 (e.g., sampling initiated due to entry into EAL RU1).

EAL-#3RA1.3 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 fiveflake water systems, etc.

The 10.0 mRihr value in EAL 114 is based on a release rate not exceeding 500 mrem per year, as
provided-in the--ODGM 4RETS, prorated ever 8766 hoursrmuliplied by 200, and rounded. (500
8766 x 200 - 11.4). This is also the basis of the site speGifirvalue in-EALW#5.

EALs #1 and f#2 directly correlate with the IG since annual average meteorology is required to be
used in showing compliance with the RETS and is used ionGaloulating the alarm etpOintS. EALS #4
and f5 arc a function of actual meteorology, Which 'illkely be different from the limiting annual
average value. Thus, there will likely be a numerical inconsistency. However, the fundamental
basis of this IC is NOT a dose or dose rate, but rather the degradation in the level of safety of the
plant implied by the uncontrolled release. Exceeding EAL #4 er-EAL #5 is an indication ofan
Unontrolled release meeting the fundamental basis for thisy1G

Due to the uncertainty associated with meteorology, emergency implementing procedures should
call for the timely performance of dose assessments using actual (real-time) meteorology in the
event of a gaseous radioactivity release of this magnitude. The results of these assessments
should be compared to the ICs ASI-RS1 agbnd AG4-RGI to determine if the event classification
should be escalated. Contrary to the practices specified in revision 2 of this document
classifisation should not be delayed pending the results of these dose assessments.

PBNP Basis Reference(s):

1. RETS - PBNP Technical Specifications 5.5.1 and 5.5.4
2. Offsite Dose Calculation Manual (ODCM)
3. RMS Alarm Setpoint and Response Book (RMSASRB)
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| 4. STPT 13.4, Radiation Monitoring System: Effluent Monitors
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AA2"A2
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

Example-Emergency Action Levcls:Emergency Action Levels: (RA2.1
or RA2.2)

RA2.1. A VALID (site-6peeifihigh alarm or reading on GneeFoFeany of the following radiation
monitors:

o RE-105 SFP Area Low Range Radiation Monitor

o RE-135 SFP Area High Range Radiation Monitor

o RE 221 Drumming Area Ventilation Gas Monitor

o RE 321 Drumming Area Exhaust Beta Particulate Monitor

o RE 325 Drumming Area Exhaust Low Range Gas Monitor

o 1(2) RE 102 El. 66' Containment Low Range Monitor

o 1(2) RE-211 Containment Air Particulate Monitor

o 1(2) RE 212 Containment Noble Gas Monitor

(site specific monitor)

Refuel Floor Area Radiation Monitor
Fuel Handling Building Vcntilation Monitor
Refueling Bridge Area Radiation Monitor

RA2.2. Water level less than (site specific) feet LESS THAN 10 ft above an irradiated fuel
assembly for the reactor refueling cavity, spent fuel pool and fuel transfer canal that will
result in irradiated fuel uncovering.

Basis:

This IC addresses specific events that have resulted, or may result, in unexpected increases 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 a
degradation in the level of safety of the plant. These events escalate from IC AU2-RU2 in that fuel
activity has been released, or is anticipated due to fuel heatup. This IC applies to spent fuel
requiring water coverage and is not intended to address spent fuel which is licensed for dry
storage, which is discussed in IC E-AEU1.

EAL #1IRA2.1 addresses radiation monitor indications [Ref. 1, 2, 3] 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
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water level decrease may mask increased ventilation exhaust airborne activity and needs to be
considered. 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 monitor could in fact be properly responding to a known event involving transfer or relocation
of a source, stored in or near the fuel pool 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. VALID high alarms indicated by the
radiation monitors listed in RA2.1 may be indicative of a fuel handling accident and are, therefore,
appropriate for this EAL [Ref. 1, 2, 3]. High alarm setpoint values and the appropriate detailed
responses to radiation monitor high alarms are provided in the PBNP RMS Alarm Set Point and
Response Book (RMSASRB) [Ref.1] Information Notice No. 90-08, "KR-85 Hazards from
Decayed Fuel" should-bewas considered in establishing radiation monitor EAL thresholds and
there is no impact on this EAL.

Entry into In EAL-#RA2.2 is based on site specific indiGations may include instrumentation such
as wvater level and local area radiation monitors, and personnel (e.g., refueling crew) reports.
There is no site-specific water level instrumentation available that could be used for entry into this
EAL. Water level lowering to less than 10 feet above an irradiated fuel assembly is indicative of
conditions that will result in irradiated fuel uncovering while maintaining adequate radiation
shielding to protect personnel in the area [Ref.7]. This EAL does not apply to planned activities
that might require an irradiated fuel assembly to be raised to a level that is less than 10 feet from
the surface of the water (e.g., maintenance or repair). 4f available, sccurity vidco cameras may
allow remotc obsewation. Depending on available lcvol-indieation, the declaratien hreshold -may
need-to be based-en-indiations of water makeup rate-er-ecreasedinrefueling water-stefage tank

Escalation, if appropriate, would occur via IC AS- RS1 or AG!-RG1 or Emergency Director
judgment.

PBNP Basis Reference(s):

1. RMS Alarm Setpoint and Response Book (RMSASRB)P-BNP-RMSASRB
2. AOP-8B Irradiated Fuel Handling Accident in Containment
3. AOP-8C Fuel Handling Accident in PAB
4. STPT 13.1 Area Monitors
5. STPT 13.2 Process Monitors
6-STP 13.4 Radiation Monitoring System: Effluent Monitors
7. DBD-05, Fuel Handling System
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

i I AA3RA3
Initiating Condition -- ALERT

Release of Radioactive Material or InGreases Rises 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

Exanmfpe-114ge erg Ac Levels:Emergency Action Levels:
or RA3.2)

(RA3.1

I RA3.1. VALID (site -pecific) radiation monitor readings GREATER THAN 15 mR/hr in areas
requiring continuous occupancy to maintain plant safety functions:

Control Room (RE-101)

OR

Central Alarm Station (by survey)

OR
Secondary Alarm Station (by survey)

es'pe-G-iir1G-0

RA3.2. Any VALID (ite-6peGifio)radiation monitor readings GREATER THAN esite-specifics
values1 R/hr in areas requiring infrequent access to maintain plant safety functions
(Table H-1).

Table H-1 Vital Areas

. 1(2) Containment Building

. Primary Auxiliary Building

. Turbine Building (by survey)

. Control Building

. Diesel Generator Building (by survey)

. Gas Turbine Building (by survey)

. Circ Water Pump House (by survey)

(site speciric) list

Basis:

I 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

K- 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
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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. For example, a dose rate of 15
mR/hr in the control room may be a problem in itself. However, the increase may also be indicative
of high dose rates in the containment due to a LOCA. In this latter case, an SAE or GE may be
indicated by the fission product barrier matrix ICs.

At PBNP-multileun , the example EALs could result in declaration of an Alert at one unit
due to a radioactivity release or radiation shine resulting from a major accident at the other unit.
This is appropriate if the increase impairs operations at the operating unit.

This IC is not meant to apply to increases in the containment dome high range radiation monitors
which normally indicate 1.0-2.5 R/hr, as these are events which are addressed in the fission
product barrier matrix ICs. Nor is it intended to apply to anticipated temporary increases due to
planned events (e.g., incore detector movement, radwaste container movement, incore detector
movement, radiography, movement of large components, depleted resin transfers, etc.)

For RA3.1 areas requiring continuous occupancy include the Control Room, the central alarm
station (CAS) and the secondary alarm station (SAS). The CAS and SAS have no installed
radiation monitoring capability [Ref. 3], therefore entry into this EAL is based on radiation surveys
in these areas. AFeasRrequiring continuous occupancy-4nudesthe Genrol room and, as
approPriateto the rsite -an; other control stations that-a remanned- entinUOUSlo, SUch as a
radwaste control room or a central security alarm station.-The value of 15mR/hr is derived from the
GDC 19 value of 5 rem in 30 days with adjustment for expected occupancy times. Although
Section III.D.3 of NUREG-0737, "Clarification of TMI Action Plan Requirements", provides that the
15 mR/hr value can be averaged
over the 30 days, the value is used here without averaging, as a 30 day duration implies an event
potentially more significant than an Alert. [Ref. 2, 3]

For RA3.2 areas requiring infrequent access, a valid radiation monitor reading greater than 1 R/hr
would result in additional exposure control measures intended to maintain doses within normal
occupational exposure guidelines and limits (e.g., current radiation protection and ALARA
procedures, NMC administrative exposure limits, IOCFR20 limits, etc) and would impede
necessary access.

As used here, impede, includes hindering or interfering provided that the interference or delay is
sufficient to significantly threaten the safe operation of the plant.

The Turbine Building, Diesel Generator Building, Gas Turbine Building and Circ Water Pump
House have no installed radiation monitor capability [Ref. 3], therefore entry into the EAL is based
on radiation surveys in these areas.

Areas listed in Table H-1 were selected because they are areas or contiguous to areas requiring
access to maintain plant safety functions.

Emergency planners devoloping the site specific lists may refer to the site's abnormal operating
pro9edurs, emergency operating prroedUres, the 10 CFR 50 Appendix R analysis, and/or, the
analyses performed in response to Section 2.1.6b of NUREG 0578, "TM! 2 Lossons Leamed Task
Force Status Repopt and Shodt term Rocommendations", when identifying areas containing safe
6hutdown equipment. Do not use the dose rates postulatedinthe NUREG 0578 analyses as a
basis for the radiation monitor readings for this IC, as-the design envelope for the NUREG 0578
analyses correspond to general cmermency conditionsq

I Revision442003PBNP 5-A-1 6



PBNP Basis Reference(s):

I 1. GIDCI19
K J 2. NUREG-0737, 'Clarification of TMI Action Plan Requirements", Section III.D.3

3. RMS Alarm Setpoint and Response Book (RMSASRB)
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ABNORMAL MAD LEVELS/RADIOLOGICAL EFFLUENT

ASIRSI
Initiating Condition - SITE AREA EMERGENCY

Offsite Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity
I Exceeds 100 mRmrem TEDE or 500 rnR-mrem Thyroid CDE for the Actual or

Projected Duration of the Release.

Operating Mode Applicability: All

_ _ _ - M _ __ M _. _ _ . _
E~~f~tr~,53~.fln r~ *~ if - r.rn.r -- ffl Am 'gency Action Levels: (RS1.1

or RS1.2 or RS1.3-Gr4)

I

Note: If dose assessment results are available at the time of declaration, the classification should
be based on EAL -#RS1.2 instead of EAL4# 4RS1.1. 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.

RS1.1. VALID reading on one or moreany of the following radiation monitors that exceeds or is
expected to exceed the reading shown for 15 minutes or longer:

I

Table R-3 Radiation Monitors
Monitor Reading

1(2) RE-307 Containment Purge Exhaust Mid 1.44E+00 pCi/cc
Range Gas
1(2) RE-309 Containment Purge Exhaust High 1.44E+00 pCilcc
Range Gas
RE-317 Auxiliary Building Exhaust Mid Range 2.63E-01 pCilcc
Gas
RE-319 Auxiliary Building Exhaust High Range 2.63E-01 iCi/cc
Gas
RE-327 Drumming Area Exhaust Mid Range 4.32E-01 pCi/cc
Gas
1(2) RE-231 Steam Line IA(2A), 1(2) RE-232 Steam Line 1B(2B)
1 Atmospheric Steam Dump Valve open 6.59E-02 pCicc
I SIG Safety Valve open 2.48E-02 pCi/cc
2 SIG Safety Valves open 1.24E-02 pCi/cc
3 SIG Safety Valves open 8.25E-03 pCi/cc
4 S/G Safety Valves open 6.20E-03 pCi/cc

tetc csocigfic lict

I
RS1.2. Dose assessment using actual meteorology indicates doses GREATER THAN 100 mR

mrem TEDE or 500 mR-mrem thyroid CDE at or beyond the site boundary.

A W/AI In An;-l^nn c.l .tilnnF fnr 41 IZZ ~ne. nr or fnnr on nnvr-9nnr r-rW,;*nn mnnon;tonn.

† - * - - * ; U VI W. IS S ,- i. II W* ll .u

system greater than 100 mR'hr. [for sites having telemetered perimetcr monitors]

4RS1.3. Field survey results indicate closed window dose rates exceeding 100 mRmrem/hr
expected to continue for more than one hour, at or beyond the site boundary;

Gr-OR

I Revision-O142003PBNP 5-A-1 8



Aanalysies of field survey samples indicate thyroid CDE of 500 mR-mrem for one hour of
inhalation, at or beyond the site boundary.

Basis:

Referf to Appendix A for a de ailed basis of the radiologic3leffuent4CI/EAL&

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 these
failures are addressed by other lCs, this IC provides appropriate diversity and addresses events
which may not be able to be classified on the basis of plant status alone, e.g., fuel handling
accident in spent fuel building.

The 100 mrem TEDE dose is set at 10% of the EPA PAG, while the 500 -R-mrem thyroid CDE
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE 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.

The (site- pedifio)Table R-3 monitor list in EAL #1 RS1.1 should-includes monitors on all potential
gaseous effluent release pathways. These monitors were selected because the detectors have an
operating range that enables them to provide indication for the classification threshold.

1(2) RE-307 and -309 are noble gas monitors used to monitor all releases occurring from the Unit
and 2 Containment purge ventilation stacks. RE-317 and -319 are noble gas monitors used to
monitor all releases occurring from the Drumming Area ventilation stack (common for Unit 1 and
2). 1(2)RE-231 and 1(2)RE-232 are process monitors used to monitor all releases occurring
through the Unit I and 2 atmospheric steam dump and S/G safety valves.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent (CDE).
For the purpose of these IC/EALs, the dose quantity total effective dose equivalent (TEDE), as
defined in 10 CFR 20, is used in lieu of '...sum of EDE and CEDE .... The EPA PAG guidance
provides for the use adult thyroid dose conversion factors. However, some states have decided to
Galculate child thyroid CDE. Utility Id/EALs need to be consistt with those of the states involved
in-the4aoility's emergency planning zone.

The monitor reading thresholds for RS1.1 were determined by multiplying the monitor readings in
EAL RG1.1 Table R-4 by 0.1 to determine the monitor reading thresholds corresponding to 500
mrem Thyroid CDE at or beyond the site boundary (1 mile downwind), which is the more limiting
dose value for these calculations [Ref.1]. The inputs used for the calculations in Reference 1 are
described in the Basis section for EAL RG1.
The monitor reading EALS should be determined using a dose assessment method that back
calculates from the dose values specified in the IC. The-meteorology and source term (noble
gases-,particulates, and halogens) used should be the same as those used for determining the
monitorn reading EALs in IG6 AU! and AM. This protocol ill maintain intervals between the EALs
fof-he four classifications. Since doses are generally not monitored in real time, it is suggested
that a release dura ion of one hour be assumed, andthat the EALs be based on a site boundary
(or beyond) dose of 100 mRlhour whole body or 500 mR/hour thyroid, whichever is more limiting
(as was done for EALs #3 and ft4). If individual site analyses indicate a longer or shorteFduration
for the period in which the substantial portion of the -ativity4s released, he4engei-duration should
be-used-.
RevisionO3PBNP 5-A-1 9



Since dose assessment is based on actual meteorology, whereas the monitor reading EALs are
not, the results from these assessments may indicate that the classification is not warranted, or
may indicate that a higher classification is warranted. For this reason, emergency implementing
procedures sheuld call for the timely performance of dose assessments using actual meteorology
and release information. If the results of these dose assessments are available when the
classification is made (e.g., initiated at a lower classification level), the dose assessment results
override the monitor reading EALs.
Gontrary to the practices specified in revision 2 of this-doGumc-M6laSSification should not be

deaydpending the results of these dose assessments-

PBNP Basis Reference(s):

1. Effluent Monitor Classification Thresholds WEDAP Basis Document, NPC 2004-00731

2. EPIP 1.3 Dose Assessment and Protective Action Recommendations
3. FSAR Table 2.6-3 Stability Index Distribution
4. FSAR Table 2.6-4 Site Atmospheric Stability Analysis Annual Average 13 month Data
5. FSAR Figure 2.6-2 Stability Class Distribution in Percent of Total Observed
6. USEPA 400-R-92-001, -Manual of Protective Action Guidelines and Protective Actions for

Nuclear Incidents
7. DBD-T-46 Section 3.1, Station Blackout
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

I .AG4RG1
Initiating Condition -- GENERAL EMERGENCY

Offsite Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity
I Exceeds 1000 mR-mrem TEDE or 5000 mR-mrem Thyroid CDE for the Actual or

Projected Duration of the Release Using Actual Meteorology.

Operating Mode Applicability: All

Examp_ Actio Levelsmergency Action Levels:
or RG1.2 or RG1.3-or1)

(RG1.1

I
Note: If dose assessment results are available at the time of declaration, the classification should

be based on EAL-#2RG1.2 instead of EAIL -#RG1.1.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.

I RG1.1. VALID reading on one or moreany of the following radiation monitors that exceeds or is
expected to exceed the reading shown for 15 minutes or longer:

Table R-4 Radiation Monitors
Monitor Reading

1(2) RE-307 Containment Purge Exhaust Mid 1.44E+01 pCi/cc
Range Gas
1(2) RE-309 Containment Purge Exhaust High 1.44E+01 pCi/cc
Range Gas
RE-317 Auxiliary Building Exhaust Mid Range Gas 2.63E+00 pCi/cc
RE-319 Auxiliary Building Exhaust High Range Gas 2.63E+00 ,.CVcc
RE-327 Drumming Area Exhaust Mid Range Gas 4.32E+00 tCicc
1(2) RE-231 Steam Line 1A(2A), 1(2) RE-232 Steam Line IB(2B)
I Atmospheric Steam Dump Valve open 6.59E-01 pci/cc
1 S/G Safety Valve open 2.48E-01 pCicc
2 S/G Safety Valves open 1.24E-01 pCi/cc
3 S/G Safety Valves open 8.25E-02 ttCVcc
4 S/G Safety Valves open 6.20E-02 pCicc

(6~49-specifIG-list)

RG1.2. Dose assessment using actual meteorology indicates doses GREATER THAN 1000 mR
mrem TEDE or 5000 mR-mrem thyroid CDE at or beyond the site boundary.

3. A VALID roading sustainod forF 15 minutes or longer on :r~meter radiation monitoring
system greater than 1000 mRthr. (for sites having-elemetered perimeter monitors]

4RG1.3. Field survey results indicate closed window dose rates exceeding 1000 fnRmrem/hr
expected to continue for more than one hour, at or beyond site boundary.; or a

OR
Analysies of field survey samples indicate thyroid CDE of 5000 mR-mrem for one hour of
inhalation, at or beyond site boundary.
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Basis:

Refer to Appendix A for a detailed basis of the radiologleal effluont IC/EALs.

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 diversity and addresses events which may not be able to be
classified on the basis of plant status alone. It is important to note that, for the more severe
accidents, the release may be unmonitored or there may be large uncertainties associated with the
source term and/or meteorology.

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 (site speGifiG)Table R-4 monitor list in EAL #1 RG1.1 should-includes monitors on all potential
gaseous effluent release pathways. These monitors were selected because the detectors have a
high enough operating range that enables them to provide indication for the classification
threshold.

1(2) RE-307 and -309 are noble gas monitors used to monitor all releases occurring from the Unit
1 and 2 Containment purge ventilation stacks. RE-317 and -319 are noble gas monitors used to
monitor all releases occurring through Primary Auxiliary Building (PAB) ventilation stack 9common
for Unit 1 and 2). RE-327 is a noble gas monitor used to monitor all releases occurring from the
Drumming Area ventilation stack (common for Unit 1 and 2). 1(2)RE-231 and 1(2)RE-232 are
process monitors used to monitor all releases occurring through the Unit I and 2 atmospheric
steam dump and S/G safety valves.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent (CDE).
For the purpose of these IC/EALs, the dose quantity total effective dose equivalent (TEDE), as
defined in 10 CFR 20, is used in lieu of ... sum of EDE and CEDE...." The EPA PAG guidance
provides for the use adult thyroid dose conversion factors. However, come tates have decided to
caIlulate child thyroid CDE. Utility IGEALs ned to be honsistent withtheseof the statesn d
inthe MGilities emergency planning zone.

The monitor reading thresholds for RG1.1 were determined using the Wisconsin Electric Dose
Assessment Program (WEDAP) computer code and annual average meteorology [Ref.1]. The
monitor readings determined in Reference 1 were back calculated from a dose value of 5000
mrem Thyroid CDE at or beyond the site boundary (1 mile downwind), which is the more limiting
dose value for these calculations. The inputs used for the calculations in Reference 1 are as
follows:

Wind direction: from 30 degrees (NNE to SSW)
Basis: FSAR Table 2.6-4 Annual average meteorology
Wind speed: 10 mph
Basis: FSAR Table 2.6-4 Annual average meteorology for stability class D (8-
12 mph)
Stability class: D
Basis: FSAR Tables 2.6-2 and 2.6-3 Annual average meteorology - Stability
index distribution and Stability Class Distribution in Percent of Total Observed
Revision04/2OO3PBNP 5-A-22I



and WEDAP default stability class
Time after shutdown: 4 hrs.
Basis: FSAR Appendix A-1 and DBD-T-46 Section 3.1
Station Blackout Coping Time (time to core damage)
Release duration: 4 hrs. (default)
Containment purge vs. forced vent: 1 purge fan
Releases filtered except for 1(2) RE 231/232 Steam Line Monitors
No lake breeze effect
No precipitation
Building Wake Effect (default)
Source term: LOCA/Gap release inside containment except for 1(2) RE 231/232 Steam line
Monitors which were based on Gap release/SGTR
No containment sprays
SGTR release path assumes SG water level <29% narrow range
Calculation results for RE 231were used for monitor reading threshold for RE 232 (similar monitor
and location)

The moenitor reading EAts hould be determined using a dose assessment methedthat
back-alculates from the dose values specified in the IC. The meteorology and source term (noble
gasesepa iGUeates, and halogens) used should be the sane as those used for determining the
monitor reading E-ALs in ICs AU! and AA1. This protocol will maintain intervals behyeen the EALs
for the feuF-Glassfifations. Since doses are generally-not-mntrd in realtime, itis-suggested
that a release duration of one hour bo assumed-,and-hat-he EAFns be based on a site boIndary
(or beyond) dose of 1000 mR'hour whole body or 5000 mR/hour thyroid, whichever is more limiting
(as was done for EALs 113 and #4). If individual site analyses-indisate a longer or shorter duration
forPthe-period in which the substantial portion of the activity is released, the longer duration should
be-sed-.

Since dose assessment is based on actual meteorology, whereas the monitor reading EALs are
not, the results from these assessments may indicate that the classification is not warranted, or
may indicate that a higher classification is warranted. For this reason, emergency implementing
procedures shoul-call for the timely performance of dose assessments using actual meteorology
and release information. If the results of these dose assessments are available when the
classification is made (e.g., initiated at a lower classification level), the dose assessment results
override the monitor reading EALs.
Contrary to the practices specified in revision 2 of this dooument,-Glassifiation should not be
delayed pending the results of these dose assessments.

PBNP Basis Reference(s):

1. Effluent Monitor Classification Thresholds WEDAP Basis Document, NPC 2004-00731

2. EPIP 1.3 Dose Assessment and Protective Action Recommendations

3. FSAR Table 2.6-3 Stability Index Distribution

4. FSAR Table 2.6-4 Site Atmospheric Stability Analysis Annual Average 13 month Data

5. FSAR Figure 2.6-2 Stability Class Distribution in Percent of Total Observed

6. UDSEPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for
Nuclear Incidents

7. DBD-T-46 Section 3.1, Station Blackout

8. FSAR Appendix A-1, Station Blackout
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Table C-O

Recognition Category C
Cold Shutdown/Refueling System Malfunction

INITIATING CONDITION MATRIX

C -

Cl
N4OUE

CUI RCS Leakage.
Op. Mode: Cold Shutdown

ALERT
CAI Loss of RCS Inventory.

Op. Modes: Cold Shutdown

SITE AREA EMERGENCY
CSI Loss of RPVReactor Vessel

Inventory Affecting Core Decay
Heat Removal Capability.
Op. Modes: Cold Shutdown

GENERAL EMERGENCY
CG1 Loss of RPVReactor Vessel

Inventory Affecting Fuel Clad
Integrity with Containment
Challenged with Irradiated Fuel
in the PWVReactor Vessel.
Op. Modes: Cold Shutdown,
Refueling

I

Il

I

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

CU3 Loss of All Offsite Power to
Essential Busses for Greater
Than 15 Minutes.
Op. Modes: Cold Shutdown,
Refueling

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

C5 Fuol Clad Dogrdagtion.

Op. Mode: Cold Shutdown,

CU6 UNPLANNED Loss of All Onsite
or Offsite Communications
Capabilities.
Op. Modes: Cold Shutdown,
Refueling

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

CA2 Loss of RPVReactor Vessel
Inventory with Irradiated Fuel in
the RRVReactor Vessel.
Op. Modes: Refueling

CA3 Loss of All Offsite Power and
Loss of All Onsite AC Power to
Essential Busses.
Op. Modes: Cold Shutdown,
Refueling, Defueled

CA4 Inability to Maintain Plant in Cold
Shutdown with Irradiated Fuel in
the RPVReactor Vessel.
Op. Modes: Cold Shutdown,
Refueling

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

PBNP 5-C-1
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CU8 Inadvertent Criticality.
Op Modes:, Cold Shutdown
Refueling
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SYSTEM MALFUNCTION

cul

Initiating Condition - NO IICATION OF UNUSUAL EVENT

RCS Leakage.

Operating Mode Applicability: Cold Shutdown

E*ample-Emergency Action Levels: (CU1.1 or CU1.2)

CU1.1. Unidentified or pressure boundary leakage GREATER THAN 10 gpm.

CU1.2. Identified leakage GREATER THAN 25 gpm.

Basis:

This IC is included as a NGUE-UE because it is considered to be a potential degradation of the
level of safety of the plant. The 10 gpm value for the unidentified and pressure boundary leakage
was selected as it is sufficiently large to be observable via normally installed instrumentation (e.g.,
Pressurizer level, RCS loop level instrumentation, etc... )-Gr-eduoed-invent-ry-instrumentation-such
as level hose indioation. Lesser values must generally be determined through time-consuming
surveillance tests (e.g., mass balances). 01 55 provides instructions for calculating primary system
leak rate by water inventory balances for off normal events-and for operations-troubleshooting. 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. Prolonged loss of RCS
Inventory may result in escalation to the Alert level via either IC CA1 (Loss of RCS Inventory with
Irradiated Fuel in the RPVReactor Vessel) or CA4 (Inability to Maintain Plant in Cold Shutdown
with Irradiated Fuel in the RPVReactor Vessel).

The difference between CU1 and CU2 deals with the RCS conditions that exist between cold
shutdown and refueling mode applicability. In cold shutdown the RCS will normally be intact and
RCS inventory and level monitoring means such as Pressurizer level indication and makeup
volume control tank levels are normally available. In the refueling mode the RCS is not intact and
RPVReactor Vessel level and inventory are monitored by different means.

Expanded basis for these assumptions is provided in Appendix-C.

PBNP Basis Reference(s):

OP4A, Filling and Venting Reactor Coolant System, Stcp 5.6

1. TS 3.4.13, RCS Operational Leakage limits

2. 01 55, Primary Leak Rate Calculation

3. OM 3.19, Reactor Coolant System Leakage Determination

PBNP 5-C-5



SYSTEM MALFUNCTION

CU2
V |Initiating Condition -- NOTIFICATION-OF UNUSUAL EVENT

UNPLANNED Loss of RCS Inventory with Irradiated Fuel in the RPVReactor Vessel.

Operating Mode Applicability: Refueling

E|xamrpe-E ergency Action Levels* mergency Action Levels: (CU2.1
or CU2.2)

CU2.1. UNPLANNED RCS level deGrease-lowering below the RPV-Reactor Vessel flange
(89.1 %) for :-GREATER THAN OR EQUAL TO 15 minutes

CU2.2. a. Loss of PJV-Reactor Vessel inventory as indicated by unexplained Containment
Sump A or Waste Holdup Tank.site-speGifi}-surmp-and4ank level iRGreaserise

AND

| b-RPVReactor Vessel level cannot be monitored

K- Basis:

| This IC is included as an NCUE UE 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-Reactor Vessel flange are carefully
planned and procedurally controlled. An UNPLANNED event that results in water level decreasing

| below the RPV Reactor Vessel flange warrants declaration of an NQUE-Unusual Event 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 CA2 (Loss of RPV-Reactor
Vessel Inventory with Irradiated Fuel in the RPVReactor Vessel) or CA4 (Inability to Maintain Plant
in Cold Shutdown with Irradiated Fuel in the RPVReactor Vessel).

The difference between CU1 and CU2 deals with the RCS conditions that exist between cold
shutdown and refueling modes. In cold shutdown the RCS will normally be intact and standard
RCS inventory and level monitoring means are available. In the refueling mode the RCS is not

| intact and RPV-Reactor Vessel level and inventory are monitored by different means.

In the refueling mode, normal means of core temperature indication and RCS level indication may
not be available. Redundant means of RPVReactor Vessel level indication will normally be
usedinstalled (including the ability to monitor level visually) to assure that the ability to monitor
level will not be interrupted. However, if all level indication were to be lost during a loss of RCS
inventory event, the operators would need to determine that RPVReactor Vessel inventory loss> was occurring by observing sump Containment Sump A and tank-Waste Holdup Tank level
changes [Ref. 1, 2]. Sump-Sump and tank level inereaserises 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. 01 55 [Ref. 4] provides instructions for calculating primary system
PBNP 5-C-6



I leak rate by water inventory balances. Containment Sump A is equipped with a high level alarm
(80%). Escalation to Alert would be via either CA2 or RCS heatup via CA4.

EAL 1CU2.1 involves a decrease in RCS level below the top of the RPVReactor Vessel flange that
continues for 15 minutes due to an UNPLANNED event. The Reactor Vessel flange is at elevation
40 ft 8 in., which is 89% on LI-447/447A or 89 in. on LI-447B [Ref. 3]. This EAL is not applicable to
decreases in flooded reactor cavity level (covered by AU2-EAI1RU2.1) until such time as the level
decreases to the level of the vessel flange. For BWRs, if RPV !cvel continues to decrease and
reaches the Low Low ECCS Actuation Sotpoint then cscalation to CA2 would bc appropriate. FeG
PWRsIilf RPVReactor Vessel level continues to decrease and reaches the Bottom ID of the RCS
Loop, (33 ft 2-7/8 in. elev. or 0%/0 in.), then escalation to CA2 would be appropriate. Note that the
Bottom ID of the RCS Loop Setpoint should be the level-equalcorresponds to the bottom of the
RVReactor Vessel loop penetration (not the low point of the loop).

Expanded basis for these assumptions is provided in Appendix-G.

PBNP Basis Reference(s):

1. ARB C01 B 1-4, UNIT 1 CONTAINMENT SUMP A LEVEL HIGH

2. STPT 12.1, Waste Disposal System

3. OP 4D Part 3, Draining the Reactor Cavity and Reactor Coolant System, Table 1

4. 01 55, Primary Leak Rate Calculation
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SYSTEM MALFUNCTION

CU3
Q) | Initiating Condition -- NOTIFICATON OF-UNUSUAL EVENT

Loss of All Offsite Power to Essential Busses for Greater ThaREATER THANR 15
Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling

Example-Emergency Action Level:

CU3.1. a.-Loss of all offsite power to (6ite specifi Gransformersboth safety-related 4160 VAC
buses 1 (2)-A05 and 1 (2)-AO6 for GREATER THANgreater-than 15 minutes.

AND

b-.At least (site-speoif)fnumb-eFf- 1 emergency generators areis supplying power to an
emergency bus.ses-

Basis:

K ; Prolonged loss of 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 AC Power (e.g.,
Station Blackout). Fifteen minutes was selected as a threshold to exclude transient or momentary
power losses.
The 4160 VAC system includes two safety-related (essential) buses per unit, 1(2)-A05 (A train)
and 1 (2)-A06 (B train). Offsite power from the 345 KVAC system is stepped down through the 13.8
KVAC system to the Low Voltage Station Auxiliary Transformer (LVSAT) 1(2)-X04. The LVSATs
provide power to 4160 VAC switching buses 1(2)-A03 and 1(2)-A04, which in turn provide power to
safety-related buses 1 (2)-AG5 and 1(2)-A06.

During emergency or abnormal situations, the 4160 VAC system is supplied by emergency diesel
generators (GO1 through G04) or the gas turbine generator (G05). Following a loss of power, ECA
0.0 provides guidance to restore power to any 4160 VAC safety-related bus. For the purpose of
classification under this EAL, offsite power sources include any of the following:

. 345 KVAC system supplying power to the 13.8 KVAC system and the unit LVSATs

. Cross-tying with the opposite unit power supply

. Backfeeding power to the UATs through the 19 KVAC system and the main step-up
transformer X-01. Note that the time required to effect the backfeed is likely longer than the
fifteen-minute interval. If off-normal plant conditions have already established the backfeed,
however, its power to the safety-related buses may be considered an offsite power source.

, Plants that havePBNP has the capability to cross-tie AC power from a companithe other unit
may-and therefore takes credit for the redundant power source in the associated EAL for this IC.
However, the ilnability to effect the cross-tie within 15 minutes warrants declaring a NSUE.

. BP5--
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PBNP Basis Reference(s):

1. DBD-22, 4160 VAC System, Figure 1-1 & Section 5

2. DBD-18, 13.8 KVAC System, Section 3.3.0

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A U1, Main Power Transformer Backfeed
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SYSTEM MALFUNCTION

CU4
Initiating Condition -- NOTFICATION OF-UNUSUAL EVENT

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

Operating Mode Applicability: Cold Shutdown
Refueling

E-xampte-EAction Levels.-Emergency Action Levels: (CU4.1
or CU4.2)

CU4.1. An UNPLANNED event results in RCS temperature exceeding -thFeehnical
Specification cold shutdown temperature limit]2001F

CU4.2. Loss of all RCS temperature and RPVReactor Vessel level indication for ~-GREATER
THAN 15 minutes.

Basis:

This IC is included as an NOUE UE 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. In cold
shutdown the ability to remove decay heat relies primarily on forced cooling flow. Operation of the
systems that provide this forced cooling may be jeopardized due to the unlikely loss of electrical
power or RCS inventory. Since the RCS usually remains intact in the cold shutdown mode a large
inventory of water is available to keep the core covered. In cold shutdown the decay heat available
to raise RCS temperature during a loss of inventory or heat removal event may be significantly
greater than in the refueling mode. Entry into cold shutdown conditions may be attained within
hours of operating at power. Entry into the refueling mode procedurally may not occur for typically
100 hours {site specific}-or longer after the reactor has been shutdown. Thus the heatup threat
and therefore the threat to damaging the fuel clad may be lower for events that occur in the
refueling mode with irradiated fuel in the RPVReactor Vessel (note that the heatup threat could be
lower for cold shutdown conditions if the entry into cold shutdown was following a refueling). In
addition, the operators should be able to monitor RCS temperature and RPVReactor Vessel level
so that escalation to the alert level via CA4 or CAI will occur if required.

During refueling the level in the RPVReactor Vessel will normally be maintained above the
RRVReactor Vessel flange. Refueling evolutions that decrease water level below the RPVReactor
Vessel flange are carefully planned and procedurally controlled. Loss of forced decay heat
removal at reduced inventory may result in more rapid inGreaserises in RCS/RPVReactor Vessel
temperatures depending on the time since shutdown. Escalation to the Alert level is via CA4.AG
provided chould an UNPLANNED evAsent rosult in RcS temperature ----- cding the Tochnical
SpeGification cold chutdown temperature limit for greaterthan 30 minutes with CONTAINMENT
CLOSURE not-established.

Unlike the cold shutdown mode, normal means of core temperature indication and RCS level
. I indication may not be available in the refueling mode. Redundant means of RPVReactor Vessel

level indication are therefore procedurally installed to assure that the ability to monitor level will not
be interrupted. However, if all level and temperature indication were to be lost in either the cold
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shutdown orf refueling modes, EA- 2CU4.2 would result in declaration of an NQIUEUnusual Event
if either temperature or level indication cannot be restored within 15 minutes from the loss of both
means of indication. Escalation to Alert would be via CA2 based on an inventory loss or CA4
based on exceeding its temperature criteria (2000F) [Ref. 1].

Reactor Vessel water level is normally monitored using the following instruments [Ref. 2, 4]:

. LT-494, 495 (RVLIS) Reactor Vessel WR Water Level (0- 125 ft)

. LT-496, 497 (RVLIS) Reactor Vessel NR Water Level (0 -45 ft)

. LT-447, 447A Reduced Inventory RV Water Level (0- 100 in.)

LT-494, 495, 496, 497 provide appropriate level signals to allow the Control Room operator to
monitor the associated parameter during design basis accidents. These instruments are only to be
used for trend information and are not used for definitive Reactor Vessel level indication when
draining the reactor cavity or RCS.

LT-447, 447A provide Reactor Vessel water level indication in the Control Room during reduced
RCS inventory condition. They are calibrated to indicate level from approximately 10 in. above the
vessel flange to a level approximately 90 inches below the vessel flange (bottom of the hot leg).
The instrument scale range is 0 -100% which corresponds to 0 -100 in. The readout can be
displayed on the Plant Process Computer System (PPCS) at the operator's desk and on the
control board with a readout of ±0.1 inches while at mid-loop. This provides the ability to read the
level from the bottom of the reactor coolant pipe (0% or 33 ft 2-7/8 in. elev.) to well above the
Reactor Vessel head flange (89.1% or40 ft 8 in. elev.).

Local indicator LI-447B, RC Reduced Inventory Level Indicator (0 -100 in.), also provides Reactor
Vessel water level indication. 0 in. on LI-447B corresponds to 0% on LI-447/447A.

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (2000F). These include [Ref. 2, 3]:

. Tavg instrumentation

. TE-1 thru 39, Core Exit Thermocouples (50 - 16001F)

. TE-450A, 450C, 451 A, 451 C, Cold Leg Loop WR Temperature (50 - 7500F)

. TE-450B, 450D, 451 B, 451 D, Hot Leg Loop WR Temperature (50 - 7500F)

. TE-630, RHR Inlet Temperature

Loop WR Temperature Elements provide wide range RCS temperature signals for monitoring
heatup and cooldown, and unusual events such as natural circulation, where the RTDs in the loop
bypass lines do not provide meaningful temperature signals. Only Loop B Cold Leg WR
temperature indication uncertainties have been analyzed to ensure the PTLR limits are
maintained. Loop B cold leg WR temperature channel is used when on RHR. TCAVG is preferred
thermocouple indication and provides an average of all thirty-nine thermocouples and the trend
recorders can look at one of eight or an average of all eight thermocouples.

The Emergency Director must remain attentive 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
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imminent situation is at hand, the classification should be made as if the threshold has been
exceeded.

Expanded basis for these assumptions is provided in Appendix-G.

PBNP Basis Reference(s):

1. Technical Specifications Table 1.1-1, Unit 1 - Amendment No. 201/Unit 2- Amendment No.
206

2. DBD-09, Reactor Coolant System, Rev. 6, Sections 3.23.1 to 3.23.4, 3.24.1, 3.24.2,
3.25.1 and 3.25.2

3. 01 105, RCS Heatup/Cooldown Plotting, Rev. 9

4. OP 4D Part 3, Draining the Reactor Cavity and Reactor Coolant System, Table 1, Rev.
16
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SYSTEM MALFUNCTION

GU5
Initiating-CondltionNOTCTIONF UNUSUAL-EVENT

Fuel Clad Degradation.

OperatingMod ablitys Gold-ShutdGwn
Rofucling

E-mxple-E-mernency- Levels: (I or 2)

41 -(Site specific) radiation monitor readings indicating fuel clad degradation greater
than Tehnical Specification allowable limits.

2. (Site-specfc) coolant sample aciA4-Alue indiGating fuel clad degradation greater-than
Tcchnical Specification allowable limits.

Basi

This IC iS inRluded as a NOUE because it i6 cnsidered to be a tential degradation in the level of
safety of the plant and a potential precursor of more eriousproblems. E addresses te
6pecific radiation monitor readings that provide indicatin-ef fuel l integrity. EAL #2 addresses
coolant samples execeding coolant tcchnical specifirafien&- tiene 6pike-

PBNP 5-C-1 3



SYSTEM MALFUNCTION

CU6
K)j I Initiating Condition - NOTIFICATION OF-UNUSUAL EVENT

UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability: Cold Shutdown
Refueling

- - _ - _- . _ -a A n
_m ORn _- Levels;Emergency Action Levels: (CU6.1
or CU6.2)

~ _ _, -.

CU6.1. Loss of all (site-specifictlist)-Table C-1 onsite communications capability affecting the
ability to perform routine operations.

Table C-1 Onsite Communications Systems
* Plant Public Address System
* Security Radio
* Commercial Phone System
* Portable radios
* Sound power phones

CU6.2. Loss of all (site-speeifl-list)-Table C-2 offsite communications capability.

Table C-2 Offsite Communications Systems
* Emergency Notification System (ENS)
* Health Physics Network (HPN)
* Operations Control Counterpart Link (OCCL)
* Management Counterpart Link (MCL)
* Protective Measures Counterpart Link (PMCL)
* Reactor Safety Counterpart Link (RSCL)
* Nuclear Accident Reporting System (NARS)
* Commercial Phone System
* General Telephone Lines
* Manitowoc County Sheriffs Department Radio

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 problems. This EAL is intended to be used only when extraordinary
means (e.g., relaying of information from radio transmissions, individuals being sent to offsite
locations, etc.) are being utilized to make communications possible.
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I Site -speGifi l4ist-fTable C-1 onsite communications loss [Ref. 1, 2]-must encompasses the loss
of all means of routine communications (e.g., commercial telephones, sound powered phone
systems, page party system and radios / walkie talkies).

Site specific list forTable C-2 offsite communications loss [Ref. 1, 2] must encompasses the loss
I of all means of communications with offsite authorities. This should includes the ENS, commercial

telephone lines, telecopy transmissions, and dedicated phone systems.

PBNP Basis Reference(s):

1. EPMP 2.1, Testing of Communications Equipment

2. EPMP 2.1A, Monthly Communications Test
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SYSTEM MALFUNCTION

CU7
K | Initiating Condition - NOTIFICATION-OF-UNUSUAL EVENT

UNPLANNED Loss of Required DC Power for Greater-thanGREATER THAN 15
Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling

I Example-EmergencyEmergency Action Level:

4. a. CU7.1 -UNPLANNED Loss of vWital DC power to required DC busses based on-st-
specific) bus voltage indications LESS THAN 115 VDC.

AND

b-Failure to restore power to at least one required DC bus within 15 minutes from the
time of loss.

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of DC power compromising
the ability to monitor and control the removal of decay heat during Cold Shutdown or Refueling
operations. This EAL is intended to be anticipatory in as much as the operating crew may not
have necessary indication and control of equipment needed to respond to the loss.

UNPLANNED is included in this IC and EAL to preclude the declaration of an emergency as a
result of planned maintenance activities. Routinely plants will perform maintenance on a Train
related basis during shutdown periods. It is intended that the loss of the operating (operable) train
is to be considered. If this loss results in the inability to maintain cold shutdown, the escalation to
an Alert will be per CA4 "Inability to Maintain Plant in Cold Shutdown with Irradiated Fuel in the

PVReactor Vessel."

(Site-spedfifo)LESS THAN 115 VDC bus voltage should-beis based on the minimum bus voltage
necessary for the operation of safety related equipment [Ref. 1, 2]. This voltage value should
incorporate a margin of at least 15 minutes of operation before the onset of inability to operate
those loads. This voltage is usually near the minimum voltage sclccted when battery sizing is
performed. Typically the value for the entire battery set is approximately 105 VDC. For a 60 cell
strinrg of batteries the cell 'oltage 1.7-5 Voltc per cell. For a 58 tring batter ret the mnimum
voltage is typically 1.81 Volts per cell.

The safety-related 125 VDC system consists of four main distribution buses: D-01, D-02, D-03,
and D-04.

The fifteen-minute interval was selected as a threshold to exclude transient or momentary power
losses.
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PBNP Basis Reference(s):

1. FSAR Section 8.7

| 2. O-SOP-DC-001/2/3/4 125 VDC System, Bus D-01, D-02, D-03, D-04 and Components
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SYSTEM MALFUNCTION

CU8
K) j Initiating Condition - NOTIICATION OF UNUSUAL EVENT

Inadvertent Criticality.

Operating Mode Applicability: Cold Shutdown
Refueling

| Examplhe-mrn mency A i-on Lcevels:mergency Action Level: (1 or 2)

i. An-UNPLANNED extended positive period observed on nuclear instrumentation

CU8.21. An UNPLANNED sustained positive startup rate observed on nuclear instrumentation.

Basis:

This IC addresses criticality events that occur in Cold Shutdown or Refueling modes (NUREG
1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the United
States) such as fuel mis-eading events and inadvertent dilution events. This IC indicates a

| potential degradation of the level of safety of the plant, warranting an NOUE-Unusual EventK y classification. This IC excludes inadvertent criticalities that occur during planned reactivity changes
associated with reactor startups (e.g., criticality earlier than estimated) which are addressed in the
companion IC SU8.

This condition can be identified using period-moniterslthe startup rate monitor. The terms
!extended" and "sustained' are is used in order to allow exclusion of expected short term positive
periods startup rates from planned fuel bundle or control rod movements during core alterations
for PWRs and BWRs. These short term positive periods/startup rates are the result of the
inareaserise in neutron population due to subcritical multiplication.

This condition can be identified using startup rate monitors (NI-31D132D - Source Range Startup
Rate, and NI-35D/36D - Intermediate Range Startup Rate) [Ref. 1].

Escalation would be by Emergency Director Judgment.

PBNP Basis Reference(s):

1. OP 1B, Reactor Startup, Rev 507,Step 5.1 and 5.17.15
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SYSTEM MALFUNCTION

CAI
Initiating Condition - ALERT

Loss of RCS Inventory.

Operating Mode Applicability: Cold Shutdown

E a e -Emnergncy-Act n Levels-Emergency Action Levels: (CA1.1
or CA1.2)

CA1.1. Loss of RCS inventory as indicated by RPVReactor Vessel level LESS THAN 6% on Ll-
447 / Ll-447A hsite speGifiG !evei'

(lowPlow EGCS actuation 6otpoint) (BgR)
(bottom ID) of the RCS loop) (PNR)

CA1.2. a. Loss of RCS inventory as indicated by unexplained {site specific) sump
Containment Sump A andr Waste Holdup Ttank level iserise

AND

K | b. RCS level cannot be monitored for -GREATER THAN 15 minutes

Basis:

These example-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 RPVReactor Vessel level decrease and potential core
uncovery. The LI-447 / LI-447A threshold corresponds to 6 Inches above the bottom inside
diameter of the RCS loop. This condition will result in a minimum classification of Alert. The BWR
Low Low ECCS Actuation Sctpoint was chosen because It4s standard setpoint at which all
av.'ailablc injccGincystems automatally starti. The PWR6 inch level Bottoem-IDof the RCS Loop
Setpoiat was chosen because at this level remote RCS level indication may be lost and loss of
suction to decay heat removal systems has occurred [Ref. 1]. The 6 inch level is above the CS2
setpoint of 0, Bottom ID of the RCS Loop Sctpoint should-bels-the level equal to the bottom of the
RVReactor Vessel loop penetration (not the low point of theloop). The inability to restore and

maintain level after reaching this setpoint would therefore be indicative of a failure of the RCS
barrier.

In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hours {site-
6pecifiG-or longer after the reactor has been shutdown. Thus the heatup threat and therefore the
threat to damaging the fuel clad may be lower for events that occur in the refueling mode with
irradiated fuel in the RPVReactor Vessel (note that the heatup threat could be lower for cold
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shutdown conditions if the entry into cold shutdown was following a refueling). The above forms
the basis for needing both a cold shutdown specific IC (CAI) and a refueling specific IC (CA2).

In the cold shutdown mode, normal RCS level and RPReactor Vessel level instrumentation
systems will normally be available. During preparations for refueling, reactor vessel level
indication may not be available. In this Instance, classification would be completed under CAI.2
for sump and tank level indications. However, if all level indication were to be lost during a loss of
RCS inventory event, the operators would need to determine that RPVReactor Vessel inventory
loss was occurring by observing sump and tank level changes. Sump and tank level inGeaserises
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 [Ref. 1, 2]. The 15-minute
duration for the loss of level indication was chosen because it is half of the CSI Site Area
Emergency EAL duration. The 15-minute duration allows CAl to be an effective precursor to
CS1. Significant fuel damage is not expected to occur until the core has been uncovered for
greater than 1 hour per the analysis referenced in the CS1 basis. Therefore this EAL meets the
definition for an Alert emergency.

The difference between CAI and CA2 deals with the RCS conditions that exist between cold
shutdown and refueling mode applicability. In cold shutdown the RCS will normally be intact and
standard RCS inventory and level monitoring means are available. In the refueling mode the
RCS is not intact and RPVReactor Vessel level and inventory are monitored by different means.

If MRVReactor Vessel level continues to decrease then escalation to Site Area will be via CS1
(Loss of Inventory Affecting Core Decay Heat Removal Capability with Irradiated Fuel in the
MRVReactor Vessel).

Expanded basis for these assuMptions is provided in Appendix-C.

PBNP Basis Reference(s):

1. OP 4D Part 3, Reactor Cavity and Reactor Coolant System, Table 1

2. OM 3.19, REACTOR COOLANT SYSTEM LEAKAGE DETERMINATION
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SYSTEM MALFUNCTION

CA2
EInitiating Condition -ALERT

Loss of RPVReactor Vessel Inventory with Irradiated Fuel in the RPVReactor Vessel.

Operating Mode Applicability: Refueling

Ex em ergency-ArionIevelsEmergency Action Levels: (CA2.1
or CA2.2)

| CA2.1. Loss of RPVReactor Vessel inventory as indicated by MRVReactor Vessel level LESS
THAN 6% on LI-447 / LI-447A site specific !cvee].

CA2.2. a. Loss of RPVReactor Vessel inventory as indicated by unexplained Containment
Sump A[61te-speoifiGi sump and r Waste Holdup Ttank level CiGreaserise

AND

b. RPVReactor Vessel level cannot be monitored for .'GREATER THAN 15 minutes

K/Basis:

| These exafple-EALs serve as precursors to a loss of heat removal. The magnitude of this loss
of water indicates that makeup systems have not been effective and may not be capable of
preventing further RPVReactor Vessel level decrease and potential core uncovery. The LI-447 /
LI-447A threshold corresponds to the 6 Inches above the bottom Inside diameter of the RCS loop
[Ref. 1]. The 6 inch level of the RCS Loop was chosen because at this level remote RCS level
indication may be lost and loss of suction to decay heat removal systems has occurred. This
condition will result in a minimum classification of Alert. The 6 Inch level Is above the CS2
setpoint of 0, the level equal to the bottom of the Reactor Vessel loop penetration.Thc BWR Low
Low EGoS Actuation Setpoint was chosen because it is a standard sotpoint at which all available
indeGtiOn systemrs -automatiallystart. The Bottom I th Roe Loop-Setnpnt was chosen
because at this Icvel remote RCS level indication may be lost and loss of suction to decay heat
removal systems may OGGFu. The Bottom ID of the RCS Loop Setpoint should beis the level equal
to the bottom of the RPVReactor Vessel loop penetration (not the low point of the loop). The
inability to restore and maintain level after reaching this setpoint would therefore be indicative of a
failure of the RCS barrier.

In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hours *ite-
speGific} r longer after the reactor has been shutdown. Thus the heatup threat and therefore the
threat to damaging the fuel clad may be lower for events that occur in the refueling mode with
irradiated fuel in the RPVReactor Vessel (note that the heatup threat could be lower for cold
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shutdown conditions if the entry into cold shutdown was following a refueling). The above forms
the basis for needing both a cold shutdown specific IC (CAl) and a refueling specific IC (CA2).

In the refueling mode, normal means of RPVReactor Vessel level indication may not be available.
Redundant means of RPVReactor Vessel level indication will be normally usedinstalled (including
the ability to monitor level visually) to assure that the ability to monitor level will not be interrupted.
However, if all level indication were to be lost during a loss of RCS inventory event, the operators
would need to determine that RPVReactor Vessel inventory loss was occurring by observing
sump and tank level changes [Ref. 1, 2]. Sump and tank level iserises 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. The 15-minute duration for the loss of level
indication was chosen because it is half of the CS2 Site Area Emergency EAL duration. The 15-
minute duration allows CA2 to be an effective precursor to CS2. Significant fuel damage is not
expected to occur until the core has been uncovered for greater than 1 hour per the analysis
referenced in the CS2 basis. Therefore this EAL meets the definition for an Alert.

The difference between CAI and CA2 deals with the RCS conditions that exist between cold
shutdown and refueling mode applicability. In cold shutdown the RCS will normally be intact and
standard RCS inventory and level monitoring means are available. In the refueling mode the
RCS is not intact and RPVReactor Vessel level and inventory are monitored by different means.

If RPVReactor Vessel level continues to decrease then escalation to Site Area will be via CS1
(Loss of Inventory Affecting Core Decay Heat Removal Capability with Irradiated Fuel in the
RPVReactor Vessel).

I Expanded basisfer-tcse- assumptions is provided in Appendk-?

PBNP Basis Reference(s):

1. OP 4D Part 3, Reactor Cavity and Reactor Coolant System, Table I

2. OM 3.19, REACTOR COOLANT SYSTEM LEAKAGE DETERMINATION
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SYSTEM MALFUNCTION

CA3
Initiating Condition - ALERT

Loss of All Offsite Power and Loss of All Onsite AC Power to Essential Busses.

Operating Mode Applicability: Cold Shutdown
Refueling
Defueled

E|xample-EmergencyEmergency Action Level:

CA3.1. a.-Loss of all offsite power to both safety-related 4160 VAC buses 1 (2)-A05 and 1(2)-
A06

power to (site spccific) transformers.

AND

b-|Failure of (site speoifi)all emergency generators to supply power to emergency
busses.

AND

.-Failure to restore power to at least one emergency bus within 15 minutes from the
time of loss of both offsite and onsite AC power.

Basis:

| Loss of all AC power compromises all plant safety systems requiring electric power including RHR,
ECCS, Containment Heat Removal, Spent Fuel Heat Removal and the Ultimate Heat Sink. When
in cold shutdown, refueling, or defueled mode the event can be classified as an Alert, because of
the significantly reduced decay heat, lower temperature and pressure, increasing the time to
restore one of the emergency busses, relative to that specified for the Site Area Emergency EAL.
Escalating to Site Area Emergency IC SSI, if appropriate, is by Abnormal Rad Levels /
Radiological Effluent, or Emergency Director Judgment ICs. Fifteen minutes was selected as a
threshold to exclude transient or momentary power losses.

Consideration should be given to operable loads necessary to remove decay heat or provide
Reactor Vessel makeup capability when evaluating loss of AC power to essential busses. Even
though an essential bus may be energized, if necessary loads (i.e., loads that if lost would inhibit
decay heat removal capability or Reactor Vessel makeup capability) are not operable on the
energized bus then the bus should not be considered operable.

PBNP Basis Reference(s):
1. DBD-22, 4160 VAC System, Figure 1-1 & Section 5

2. DBD-18, 13.8 KVAC System, Section 3.3.0

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems
PBNP 5-C-23



| 5. AOP-14A UI Main Power Transformer Backfeed
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SYSTEM MALFUNCTION

CA4
K> Initiating Condition - ALERT

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

Operating Mode Applicability: Cold Shutdown
Refueling

Exampletion Levellsemergency Action Levels: (EAL
CA4.1 or CA4.2 or CA4.3)

CA4.1. With CONTAINMENT CLOSURE and RCS integrity not established an UNPLANNED
event results in RCS temperature exceeding the Tcchnical Specification cold shutdown
temperaktwe-It200 degrees F.

CA4.2. With CONTAINMENT CLOSURE established and RCS integrity not established or RCS
inventory reduced an UNPLANNED event results in RCS temperature exceeding the
Technical Specification cold shutdown temperaturelmit200 degrees F for gFeate
#hanGREATER THAN 20 minutes'.

CA4.3. An UNPLANNED event results in RCS temperature exceeding the T-ehn!GM
Specification cold shutdown temperature limit200 degrees F for GREATER THANg1eate
than 60 minutes' or results in an RCS pressure inGreaserise of GREATER THANgeater
than 'te -peGifiW10 psig.

Basis:

| EAL 4CA4.1 addresses complete loss of functions required for core cooling during refueling and
cold shutdown modes when neither CONTAINMENT CLOSURE nor RCS integrity are established.
RCS integrity is in place when the RCS pressure boundary is in its normal condition for the cold
shutdown mode of operation (e.g., no freeze seals or nozzle dams). No delay time is allowed for

| EALi CA4.1 because the evaporated reactor coolant that may be released into the Containment
during this heatup condition could also be directly released to the environment.

| EAL 2CA4.2 addresses the complete loss of functions required for core cooling for >GREATER
| THAN 20 minutes during refueling and cold shutdown modes when CONTAINMENT CLOSURE is

established but RCS integrity is not established or RCS inventory is reduced (e.g., mid loop
| operation-in-PWRs). As in EAL 4CA4.1, RCS integrity should be assumed to be in place when the

RCS pressure boundary is in its normal condition for the cold shutdown mode of operation (e.g.,
no freeze seals or nozzle dams). The allowed 20 minute time frame was included to allow
operator action to restore the heat removal function, if possible. The allowed time frame is
consistent with the guidance provided by Generic Letter 88-17, "Loss of Decay Heat Removal"
(discussed later in this basis) and is believed to be conservative given that a low pressure

| Containment barrier to fission product release is established. Note I indicates that EAI-2CA4.2 is

i J 'Note: if an RCS heat removal system is in operation within this time frame and RCS
temperature is being reduced then this EAL is not applicable.
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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 3CA4.3 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. As in
EAL 4CA4.1 and 2CA4.2, RCS integrity should be considered to be in place when the RCS
pressure boundary is in its normal condition for the cold shutdown mode of operation (e.g., no
freeze seals or nozzle dams). The status of CONTAINMENT CLOSURE in this EAL is immaterial
given that the RCS is providing a high pressure barrier to fission product release to the
environment. The 60 minute time frame should allow sufficient time to restore cooling without
there being a substantial degradation in plant safety. The [site specifie}10 psig pressure
*R~reaserise covers situations where, due to high decay heat loads, the time provided to restore
temperature control, should be less than 60 minutes. Pressure indicators PT-420 (RCS loop
pressure) and PT-493 (pressurizer pressure) have a range of 0 to 1000 psig and are capable of
measuring pressure to less than 10 psig [Ref. 6]. The RCS presSure 6etpoint chosen should be 10
psig or the lowest pressure that the 6ite can read on installed Confrol Board instrumentatien that is
equal to or greater than 10 psig. Note 1 indicates that EAL 3CA4.3 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 wieaserise has
remained less than the site specific pressure value. EAL CA4.3 does not apply when Pressurizer
is solid. Minor temperature changes during solid plant operations will cause dramatic pressure
swings. The described conditions, "RCS integrity not established" sets the 'Pressurizer not solid"
initial condition for this EAL, therefore this EAL does not apply when Pressurizer is solid.

Escalation to Site Area would be via CS1 or CS2 should boiling result in significant RPVReactor
Vessel level loss leading to core uncovery.

| FGF4PWR-tThis IC and its associated EALs are based on concerns raised by Generic Letter 88-
17, "Loss of Decay Heat Removal." A number of phenomena such as pressurization, vortexing,
steam generator U-tube draining, RCS level differences when operating at a mid-loop condition,
decay heat removal system design, and level instrumentation problems can lead to conditions
where decay heat removal is lost and core uncovery can occur. NRC analyses show that
sequences that can cause core uncovery in 15 to 20 minutes and severe core damage within an
hour after decay heat removal is lost.

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.

Expanded basis for these assumptions is provided in AedixC.

PBNP Basis Reference(s):

1. Technical Specifications Table 1.1-1, Unit 1-Amendment No.201/Unit 2-Amendment No.
206

2. OP 1A, Cold Shutdown to Hot Standby

3. Technical Specifications B 3.6.1, Containment, Unit 1 -Amendment No. 201/Unit 2-
Amendment No. 206
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4. CL lE, Containment Closure Checklist

5. OP 4F, Reactor Coolant System Reduced Inventory Requirements

6. DBD-09, Reactor Coolant System
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SYSTEM MALFUNCTION

CS1

Initiating Condition - SITE AREA EMERGENCY

Loss of RPVReactor Vessel Inventory Affecting Core Decay Heat Removal
Capability.

Operating Mode Applicability: Cold Shutdown

|E amlEmerge y Action Emergency Action Levels: (CS1.1
or CS1.2)

| CS1.1. With CONTAINMENT CLOSURE not established:

a. RPVReactor Vessel inventory as indicated by RPVReactor Vessel level less-than
(site specific leyel]0% indication on Ll-447/LI-447A

OR

b. RPVReactor Vessel level cannot be monitored for :-GREATER THAN 30 minutes
with a loss of RPVReactor Vessel inventory as indicated by unexplained (site-6pecifis}
s-Containment Sump A anor [make this change for CAI! also] Waste Holdup
Ttank level !icreaserise

| CS1.2. With CONTAINMENT CLOSURE established:

a. RPVReactor Vessel inventory as indicated by RPVReactor Vessel level less-that [30
ft] 27 ft (RV\LIS)TOAF 0% indication on LI-447/11-447A

OR

b. RPVReactor Vessel level cannot be monitored for :-GREATER THAN 30 minutes
with a loss of RPVReactor Vessel inventory as indicated by either:

. Unexplained (site-speoifls}-sContainment Sump A and-r Waste Holdup Ttank
level enereaserise

. Erratic Source Range Monitor Indication

Basis:

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

In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hours {site-
speGifi4-or longer after the reactor has been shutdown. Thus the heatup threat and therefore the
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threat to damaging the fuel clad may be lower for events that occur in the refueling mode with
irradiated fuel in the RPVReactor Vessel (note that the heatup threat could be lower for cold
shutdown conditions if the entry into cold shutdown was following a refueling). The above forms
the basis for needing both a cold shutdown specific IC (CS1) and a refueling specific IC (CS2).

In the cold shutdown mode, normal RCS level and reactor vessel level indication systems (RVLIS)
will normally be available. During preparations for refueling, reactor vessel level indication may not
be available. In this instance, classification would be completed under CS1.2 for sump and tank
level indications. However, if all level indication were to be lost during a loss of RCS inventory
event, the operators would need to determine that RRVReactor Vessel inventory loss was
occurring by observing sump and tank level changes. Sump and tank level inRreaserises 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.

These exampleEALs 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
number of variables, (BWRs- e.g., such as initial vessel lcvel, or shutdown heat removal system
design) (PWRs - e.g., mid-loop, reduced level/flange level, head in place, or cavity flooded, RCS
venting strategy, decay heat removal system design, vortexing pre-disposition, steam generator U-
tube draining) can have a significant impact on heat removal capability challenging the fuel 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.

The level associated with or without CONTAINMENT CLOSURE corresponds to the bottom inside
diameter of the RCS loop.

If a PVWRs RVLIS is unable to distinguish 6" below the bottom ID of the RCS loop penetration, then
the first observable point below the bottom ID of the loop-should be chosen as the setpoint. if a
RVLIS is not available SUch that the PWR EAL setpoint-Gannet-be determined,-then EAL 1.b
should be used to determine-f the IC has been met.

The 30-minute duration allowed when CONTAINMENT CLOSURE is established allows sufficient
time for actions to be performed to recover needed cooling equipment and is considered to be
conservative given that level is being monitored via CS1 and CS2. For-FWRsthe-Eeffluent release
is not expected with closure established. For BWRs, releases would be monitored and escalation
would be via Category A I4Cs if-requir.

Thus, for both PWR and BWR 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
RPVReactor Vessel Inventory Affecting Fuel Clad Integrity with Containment Challenged with
Irradiated Fuel in the RPVReactor Vessel) or radiological effluent IC AG!-RG1 (Offsite Dose
Resulting from an Actual or Imminent Release of Gaseous Radioactivity Exceeds 1000 mR-mrem
TEDE or 5000 mR-mrem Thyroid CDE for the Actual or Projected Duration of the Release Using
Actual Meteorology).
Expanded basis for these assumptioRn is proyided in Appendix-G.

PBNP Basis Reference(s):

1. PBNP FSAR 4.0 Reactor Coolant System Design Basis

K) 2. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 2

3. 01 55, Primary Leak Rate Calculation

PBN 
5-2
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SYSTEM MALFUNCTION

Ku CS2
Initiating Condition -- SITE AREA EMERGENCY

Loss of RPVReactor Vessel Inventory Affecting Core Decay Heat Removal Capability
with Irradiated Fuel in the RPVReactor Vessel.

Operating Mode Applicability: Refueling

m pe-E 1e A n Levels;Emergency Action Levels: (CS2.1
or CS2.2)

CS2.1. With CONTAINMENT CLOSURE not established:

a. RPVReactor Vessel inventory as indicated by RPVReactor Vessel level less-than
specific levele0% indicated on L-447/LI-447A

| OR

b. RPVReactor Vessel level cannot be monitored with indication of core uncovery as
evidenced by one or moreany of the following:

* Containment High Range Radiation Monitor reading s-GREATER THAN
{te 6pecificl setpoint10 R/hr

2 Erratic Source Range Monitor Indication
| Fl00theF {site-specific} indications

CS2.2. With CONTAINMENT CLOSURE established

a. RPVReactor Vessel inventory as indicated by RPVReactor Vessel level less-than
T|AO0 % indicated on L1-447/LI-447A

| OR

| b. RPVReactor Vessel level cannot be monitored with Indication-indication of core
uncovery as evidenced by one or more of the following:

| Containment High Range Radiation Monitor reading %-GREATER THAN
(site -specific) setpoint 0 R/hr

* Erratic Source Range Monitor Indication
| POther (site specific) indications

Basis:

Under the conditions specified by this IC, continued decrease in RPVReactor Vessel level is
indicative of a loss of inventory control. Inventory loss may be due to an PVReactor Vessel
breach or continued boiling in the RPVReactor Vessel. Since BWRs have RCS penetrations

\ ) below the setpoint, continued level decrease may be idia of pressure-boundary leakage.
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In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
| heat removal event may be significantly greater than in the refueling mode. Entry into cold

shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hiUF-site-
6pecific} rlonger after the reactor has been shutdown. Thus the heatup threat and therefore the
threat to damaging the fuel clad may be lower for events that occur in the refueling mode with

| irradiated fuel in the RPVReactor Vessel (note that the heatup threat could be lower for cold
shutdown conditions if the entry into cold shutdown was following a refueling). The above forms
the basis for needing both a cold shutdown specific IC (CS1) and a refueling specific IC (CS2).

| These exampleEALs 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
|number of variables, (BWRs e.g., such as initial vessel level, or shutdown heat removal system
des sk (e.g., mid-loop, reduced level/flange level, head in place, or cavity flooded, RCS
venting strategy, decay heat removal system design, vortexing pre-disposition, steam generator U-
tube draining) can have a significant impact on heat removal capability challenging the fuel clad
barrier. Analysis in-he above FefereRces indicatcs that corc damage may occur within an hou
following oontinued core uncovery therefore, conservatively, 30 minutfes at sen.

The level associated with or without CONTAINMENT CLOSURE corresponds to the bottom inside
diameter of the RCS loop. The level associated with containment closure established corresponds
to the top of active fuel.

If a PWRs RVLIS is unable to distinguish 6" below the bottom ID of the RCS loop penetration, then
the-first observable point below the bottom ID of the loop-should be chosen as the setpoint. If a
RVLIS is not available such that the PVVR EAL 6epoint--annet be determined, then EAL -.b
should be used to determine if the IC has been met.

In Refueling mode, normal RCS level indication (e.g., RVLIS) may be unavailable but alternate
means of level indication are normally installedavailable to assure that the ability to monitor level
will not be interrupted. If all means of level monitoring are not available, however, the Reactor
Vessel inventory loss may be detected by the following indirect methods:

As water level in the Reactor Vessel lowers, the dose rate above the core will rise. The dose rate
due to this core shine should result in Containment High Range Monitor indication and possible
alarm. Typical readings at full power are 1.0 to 2.5 R/hr. The Containment High Radiation
indicators (1 (2)RM126, 127 and 128) are log scaled with a span of 1-108 R/hr. The 10 R/hr reading
has been selected to be well above that expected under normal plant conditions [Ref. 11.

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically when
the core is uncovered and Source Range Monitors (NIS N-31 and N-32) can be used as a tool for
making such determinations.

As-.wateF 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 Containment High Range Monitor indication and possible
alarm. EAL I .b and EAL 2.b calculations should be performed to conservatively estimate a6site-
specific dose rate setpoint indicative of core uncovery (ie., level at TOAF). -Additionally, post TMI
studies indicated that thintle nuclear instrumentation will operate erratically when the core is
uncovered and that this should be used as a tool for making such determinations.

For EAL 2CS2.2 in the refueling mode, normal means of RPVReactor Vessel level indication may
Kt) not be available. Redundant means of RPVReactor Vessel level indication will be normally

installed-available (including the ability to monitor level visually) to assure that the ability to monitor
level will not be interrupted.
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For PWRs the oEffluent release is not expected with closure established. Fgo BWRe Fclcases
would be monitored and escalation would be via Category A ICs if required.

I
\'� I Thus, for both PWR and BWR declaration of a Site Area Emergency is warranted under the

conditions specified by the IC. Escalation to a General Emergency is via CGI (Loss of
RPVReactor Vessel Inventory Affecting Fuel Clad Integrity with Containment Challenged with
Irradiated Fuel in the RPVReactor Vessel) or radiological effluent IC AG1 (Offsite Dose Resulting
from an Actual or Imminent Release of Gaseous Radioactivity Exceeds 1000 mR-mrem TEDE or
5000 mR-mrem Thyroid CDE for the Actual or Projected Duration of the Release Using Actual
Meteorology).

Expanded basis for these assumptions is provided in Appendix.-G

PBNP Basis Reference(s):

1. Eng Eval 2001-28, Containment High Radiation Channel Check Tolerance, 10/5/01

2. PBNP FSAR 4.0 Reactor Coolant System Design Basis, Table 4.1-6

. .
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SYSTEM MALFUNCTION

CGI

Initiating Condition - GENERAL EMERGENCY

Loss of RPVReactor Vessel Inventory Affecting Fuel Clad Integrity with Containment
Challenged with Irradiated Fuel in the RPVReactor Vessel.

Operating Mode Applicability: Cold Shutdown
Refueling

| E-xampleE en Emergency Action Level: (I and 2 and-3)

CGI.1. RPVReactor Vessel Level:
1. Loss of RPV-Reactor Vessel inventory as indicated by unexplained Containment

Sump A or Waste Hold Up Tank level rise or any other indication of loss of Reactor
Vessel inventory{site specific} sump and tankllincrease

AND

2. RPV Reactor Vessel ILevel:
a. a-.-LESS THAN [30 ft] 27 ft (RVLIS NR) or 0% indicated on LI-447/LI-447A less

than TOAF-for --GREATER THAN -30 minutes

OR

b. cannot be monitored with 4ndiGation-indication of core uncovery for >GREATER
THAN 30 minutes as evidenced by Gne or moreany of the following:
. Containment High Range Radiation Monitor reading >GREATER THAN

;(site specfic setpoint10 R/hr
* Erratic Source Range Monitor Indication
90ther (site specific] indications

AND

3. (Site specific] indication of CONTAINMENT challenged as indicated by one or
mereany of the following:
. Explosive mixture insidoGREATER THAN OR EQUAL TO 6% hydrogen

concentration in containment
* PFessure Containment pressure above (site specific] value6O psig
* CONTAINMENT CLOSURE not established
| Secondary Containment radiation monitors above site-efic} value (BWR only)

Basis:

For EAL 1 in the cold shutdown mode, normal RCS level and RPV level instrumentation systems
will-normally be available. However, if all level indication were to be lost during a loss of RCS

K> inventory event, the operators would need to determine that RPV inventory loss was occurring by
observing sump and tank level changes. Sump and tank level increases must be evaluated against
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other potential sources of leakage such as cooling water 6OUrcos inside the rontainment to ensure
they; are indirati'eo of RGS leakage.

For EAL 1 in the refueling mode, normal means of RPV level indication may not be available.
Redundant means of RPV lev.'el indication will be normeally installed (including the abilityto monitofr
level visually) to assure that the ability to monitor lcvel will not be intermpted. Howe'er, if all level
indiGation weer to be lost during a loss of RCS inventory event, the operators would needt4o
dtermnine that RrV inventor' loss was occurring by obscri pnd tnlevcl changes.
For both cold shutdown and refueling modes sump and tank level increases must be evaluated
against other potential sources of leakageo suh as cooling water SoUrecs inside the containment to
ensure they are indicative of RCS leakage.

EAL-2This EAL represents the inability to restore and maintain RPVReactor Vessel level to-above
the top of active fuel. Fuel damage is probable if RRVReactor Vessel level cannot be restored, as
available decay heat will cause boiling, further reducing the RPVReactor Vessel level. Setpoints
enclosed in brackets (e.g., [30 ft], etc.) are used under adverse containment conditions [Ref. 3, 4].

These-exampleis EALs isare 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
number of variables, (BWRs e.g., such as initial vessel l , or shutdown heat removal system
design)-(PWRs-(e.g., mid-loop, reduced level/flange level, head in place, or cavity flooded, RCS
venting strategy, decay heat removal system design, vortexing pre-disposition, steam generator U-
tube draining) can have a significant impact on heat removal capability challenging the fuel 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.

In the cold shutdown mode, normal RCS level and Reactor Vessel level instrumentation systems
will normally be available. In the refueling mode, normal means of Reactor Vessel level indication
may not be available. Redundant means of Reactor Vessel level indication will be normally
available (including the ability to monitor level visually) to assure that the ability to monitor level will
not be interrupted. However, if all level indication were to be lost during a loss of RCS inventory
event, the operators would need to determine that Reactor Vessel inventory loss was occurring by
observing sump and tank level changes. Sump and tank level rises 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 Reactor Vessel lowers, the dose rate above the core will rise. The dose rate
due to this core shine should result in Containment High Range Monitor indication and possible
alarm. Typical readings at full power are 1.0 to 2.5 R/hr. The Containment High Radiation
indicators (1(2)RM126, 127 and 128) are log scaled with a span of 1_108 Rthr. The 10 R/hr reading
has been selected to be well above that expected under normal plant conditions [Ref. 1].

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically when
the core is uncovered and Source Range Monitors (NIS N-31 and N-32) can be used as a tool for
making such determinations.

As water level in the RPY lowers, the dose rate above the core will increase. For most designs the
dose rate due to this core shine should result in up scaled Containment High-Range-Monitor
indication and possible alarm. Calculations should be performed to onservatively estimate a site
specific dose rate setpoint indicative of core uncovery (ie... level at TOAF. Post TMI studies
indicated that the installed nucear instrumentation will operate erratically when the cor is
uncavered and Source Range Monitors (NIS N 31 and N 32) ran be used as a tool for makiag
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such determinationsAdditionally, post TM! studics indirated that the instale nuclear
instrumentation will operate erratically when the core is uncovered and that this should be used as
a tool for making such determinatmn.

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.

Inthe context of EALf3, CONTAINMENT CLOSURE is the action taken to secure containment and
its associated structures, systems, and components as a functional barrier to fission product
release under existing plant conditions. CONTAINMENT CLOSURE should not be confused with
refueling containment integrity as defined in technical specifications. Site shutdown contingency
plans typically provide for re-establishing CONTAINMENT CLOSURE following a loss of heat
removal or RCS inventory functions. If the 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.

The site specific pressure at which CONTAINMENT is considered challenged may change based
on the condition of the CONTAINMENT. If the Unit-is-in the cold shutdown mode and the
CONTAINMENT is fully intact then the site specific-setpGint should be equivalent to the
CGNTAINMENT design pressure. This is consistent-with typisal owner's groups Emerngenc
Response Procedures. If CONTAINMENT CLOSURE is established-intentionally by the plant staff
in preparatiens for inspection, maintenance, or refueling then the site specific se pointt&hould-be
basedoen the-ite specific pressure assumed for C N N TAlIMNCLOSUREL.

For BWRs, the use of secondary containment radiation monitors should provide indication-of
increased release that may be indicative of a chaltengc to secondary containment. The site-
specific radiation monitor values should be based on the EOP "maximum safe values" because

{hao 1e1 oCare measl FeGz1greran l ;ha ^nd heave ran-emern eny b hasis

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core
uncovery could result in an explosive mixture of dissolved gasses in CONTAINMENT. However,
CONTAINMENT monitoring and/or sampling should be performed to verify this assumption and a
General Emergency declared if it is determined that an explosive mixture exists.

The containment design pressure (60 psig) is well in excess of that expected from the design basis
loss of coolant accident [Ref. 7].

Expanded basis for these assumptions is provided in Appesdix-C

PBNP Basis Reference(s):

1. Eng Eval 2001-28, Containment High Radiation Channel Check Tolerance, 10/5/01

2. Volian Enterprises Calculation WEP-SPT-25

3. CSP-C.I UNIT 1 RED, CRITICAL SAFETY PROCEDURE SAFETY RELATED RESPONSE TO
INADEQUATE CORE COOLING, Step 11

4. BG-CSP-Z.1, Response to High Containment Pressure

5. EPIP 10.3, POST-ACCIDENT CONTAINMENT HYDROGEN REDUCTION
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6. FSAR Section 5.1, Containment System Structure

7. BG-CSP-ST.O, CSFST
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Table E-0

Recognition Category E

Events Related to ISFSI Malfunction

INITIATING CONDITION MATRIX

NiUE

E-HU1 Damage to a loaded cask CONFINEMENT BOUNDARY.
Op. Mode: Not Applicable

E441U2 Confirmed security event with potential loss of level of safety of the ISFSI
Op. Mode: Not Applicable

I Revision 01!2003PBNP 5-E-1
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EVENTS RELATED TO ISFSI

I-HEU1
Initiating Condition -- NOTIF1CATION-OF-UNUSUAL EVENT

Damage to a loaded cask CONFINEMENT BOUNDARY.

Operating Mode Applicability: Not applicable

Example-E-mergencyEmergency Action Level: (EU1.1 or EU1.2 or EU1.3)

EU1.1. Any one of the following Nnatural phenomena events affecting-with resultant visible
damage to or loss of a loaded cask CONFINEMENT BOUNDARY.

Report of plant personnel of a:
Tornado strike
Earthquake
Flood
Lightning strike

(site-specific list)

EU1.2. Any of the following Accident conditions affectingwith resultant visible damage to or loss
of a loaded cask CONFINEMENT BOUNDARY.

Vent Blockage
Cask Drop
Accidental Pressurization
Air Vent and Outlet Shielding Reduction

Q(site specific list)

EU1.3. Any condition in the opinion of the Emergency Director that indicates loss of loaded fuel
storage cask CONFINEMENT BOUNDARY.

Basis:

A NOUE in this IC is categorized on the basis of the occurrence of an event of sufficient
magnitude that a loaded cask CONFINEMENT BOUNDARY is damaged or violated. This includes
classification based on a loaded fuel storage cask CONFINEMENT BOUNDARY loss leading to
the degradation of the fuel during storage or posing an operational safety problem with respect to
its removal from storage.

For EAL -1 and-E-AL-#EU1.1 and EU1.2, the results of the ISFSI Safety Analysis Report (SAR)-per
NURG 1536-or-SAR referenced in the Gas('6) etirat and the related NRC
Safety Evaluation Report should-were be-used to develop the site-specific list of natural
phenomena events and accident conditions. These EALs would-address responses to events
defined in the ISFSI Safety Analysis Reporta-dfepped-rask, a tipped ever Gaskexplesienb-m le

,rae- damage er-aturat-henevea ke-gq.tnA ado eetoe.
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For EAL-#UI.3, any condition not explicitly detailed as an EAL threshold value, which, in the
judgment of the Emergency Director, is a potential degradation in the level of safety of the ISFSI.
Emergency Director judgment is to be based on known conditions and the expected response to
mitigating activities within a short time period.

A UE in this IC is categorized on the basis of the occurrence of an event of sufficient magnitude
that a loaded cask -CONFINEMENT BOUNDARY is damaged or violated. [Ref. 1, 2].

PBNP Basis Reference(s):

1. VSC-24, Conditions for Cask Use and Technical Specifications Docket No. 72-1007 Certificate
of Compliance No. 1007

2. Standardized NUHOMS Horizontal Modular Storage System Certificate of Compliance No.
1004

3. Technical Specification 1.2.4 of the VSC-24 Certificate of Compliance

4. AOP-8G Ventilated Storage Cask (VSC) Drop or Tipover

5. Technical Specification 1.2.7 of the NUHOMS Certificate of Compliance

6. NUHOMSSAR

7. NUH-003 Rev 8, June 2004 "FSAR for Standardized NUHOMS Horizontal Modular Storage
System for Irradiated Nuclear Fuel

I Revision 0142003PBNP 5-E-3



EVENTS RELATED TO ISFSI

k)$
4E U 2

Initiating Condition - NOTICATION-OF-UNUSUAL EVENT

Confirmed Security Event with potential loss of level of safety of the ISFSI.

Operating Mode Applicability: Not applicable

I - . _ ^ _., _ |
_ S _ _ _

_

I EV �mnI�-u�memencv-u&cr4on-uaeveI�meraen cv Action Levels:
I ------- '-._-. ------ -_, - - --- I J.

EU2.1. Security Event as determined from PBNP Physical Security PlanWte speoifi.)-SeGuri4
PMan and reported by the (site specific)-sSecurity sShift sSupervisionor.

Basis:

I This EAL is based on PBNP Physical Security Plan (site-specific) SeGurity:-Pans.Security events
which do not represent a potential degradation in the level of safety of the ISFSI, are reported
under 10 CFR 73.71 or in some cases under 10 CFR 50.72.

Reference is made to the Security Shift Supervisor~site-spefiG)seGurity-shift supervsion because
these individuals are the designated personnel qualified and trained to confirm that a security
event is occurring or has occurred. Training on security event classification confirmation is closely
controlled due to the strict secrecy controls placed on the Security Plan.

PBNP Basis Reference(s):

1. PBNP Physical Security Plan

I Revision- 4I00PBNP5 E-5-E-4
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Table 5-F40

Recognition Category F

Fission Product Barrier Degradation

INITIATING CONDITION MATRIX
Sccrablo- rBW) -iIe- MAI

See Table 4 for P .-mle EALs

C ,

I NOUE
FU1 ANY Loss or ANY Potential Loss

of Containment
FAI

ALERT
ANY Loss or ANY Potential Loss
of EITHER Fuel Clad OR RCS

FS1
SITE AREA EMERGENCY

Loss or Potential Loss of ANY
Two Barriers

GENERAL EMERGENCY
FGJ Loss of ANY Two Barriers AND

Loss or Potential Loss of Third
Barrier

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

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

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

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

NOTES

1. The logic used for these initiating conditions reflects the following considerations:

I * The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the Containment
associated with RCS and Fuel Clad Barriers are addressed under System Malfunction ICs.

Barrier (Se Seroes 3.1 and 3.8). NSUE 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 I
I lowering would represent an increasing risk to public health and safety.

| 2. Fission Product Barrier ICs must be capable of addressing event dynamics. Thus, the EAL Reference Table 3-and4F-1 states that imminent (i.e., within
2 hours) Loss or Potential Loss should result in a classification as if the affected threshold(s) are already exceeded, particularly for the higher emergency
classes.

I Revision O1!20PBNP 5-F-1
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TABLE 5-F-41

PWR PBNP Emergency Action Level
Fission Product Barrier Reference Table

C

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 an event for multiple events could occur which result in
the conclusion that exceeding the loss or potential loss thresholds is Imminent (i.e., within I to 2 hours). 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 Ec*amng-EALS RCS Barrier ExamA4-EALS Containment Barrier Examo-EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
1. Critical Safety Function Status 1. Critical Safetv Function Status 1. Critical Safety Function Status

Conditions requiring entry
Into Core-Cooling Red-RED
Path (CSP-C.1)

Conditions requiring entry
into Core Cooling-Orange
ORANGE Path (CSP-
C.2)OR
OR
Conditions requiring entry
Into Heat Sink-Red-RED
Path (CSP-H.1)

Not Applicable Conditions requiring entry
Into RCS Integrity-Red
RED Path (CSP-P.1)
OR
Conditions requiring entry
Into Heat Sink4-Rd-RED
Path (CSP-H.1)

Not Applicable Conditions requiring entry
Into Containment-Red-RED
Path (CSP-Z.1)

OR OR OR

2. Primary Coolant Activitv Level 2. RCS Leak Rate 2. Containment Pressure

Coolant Activity GREATER Not Applicable
THAN 300 pCigm 1-131
equivalent(sitedpecift)
Value

OR

GREATER THAN available
makeup capacity as
Indicated by a loss of RCS
subcooling (LESS THAN
OR EQUAL TO [80 degree
F] 35 degree F)

Unisolable leak exceeding
the-capadtyfone
cing pump in the
normal g modc60
gpm

Rapid unexplained
decrease-owering following
initial i4rweaserise

OR
Containment pressure or
sump level response not
consistent with LOCA
conditions

(S=eOpecit)60 PSIG and
tncmeastngrising

OR
Hydrogen concentration In
containment GREATER
THAN OR EQUAL TO
6%ExploixIore exists

OR
Containment pPressure
GREATER4hanr

codprsrizat-
i c cp
THAN 25 psig with less
thaniLESS THAN one full
train of depressurization
equipment operatingI

OR

i 3. Core Exit Thermocouple Readinq s

I ReYsOn O1!2003PBNP

3. Core Exit Themocow2eThermocouple Reading
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TABLE F4I

PWR-PBNP Emergency Action Level
Fission Product Barrier Reference Table

Thresholds For LOSS or POTENTIAL LOSS of Barriers*

C

*Detemmine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occur which result In
the conclusion that exceeding the loss or potential loss thresholds Is Imminent (i.e., within 1 to 2 hours). 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 ExampWEALS RCS Barrier ExarnE-EALS Containment Barrier Example-EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS

I

GREATER THAN OR
EQUAL TO 1200 degree F

GREATER THAN Ate-
speciftG OR EQUAL TO
700 degree F

Not applicable

I

Core exit thermocouples In
excess of 1200 degrees F
and restoration procedures
not effective within 15
minutes;
OR,
core exit -thermocouples In
excess of 700 degrees F
with reactor vessel level
below 27 ft RVLIS NR (with
no RCPs nunning) top of
active fuel and restoration
procedures not effective
within 15 minutes

IRovislon 01!2003PBNP 5-F-4
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TABLE -&F-41

PWR-PBNP 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 an event for multiple events could occur which result in
the conclusion that exceeding the loss or potential loss thresholds is imminent (I.e., within I to 2 hours). 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

I Fuel Clad Barrier Eximple-EALS RCS Barrier 1xample-EALS Containment Barrier Example-EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS

OR OR OR

4. Reactor Vessel Water Level 3. SG Tube Ruoture 4. SG Secondary Side Release with P-to-S Leakane

Not Applicable Level LESS THAN OR
EQUAL TO (siteJpewGi
value

* 25 ft RVLIS NR (with no
RCPs running)

* (100ft]90ftRVLISWR
(with 1 RCP running)

* [120 ft] I110 ft RVLIS WR
(with 2 RCPs nunning)

SGTR that results In an
ECCS (SI) Actuation

Not Applicable RUPTURED S/G Is also
FAULTED outside of
containment

OR
Primary-to-Secondary
leakrate greater than 10
gpm with nonisolable
steam release from
affected S/G to the
environment

Not applicable

OR

5. CNMT Isolation Valves Status After CNMT Isolation

Containment Isolation Not Applicable
valve(s) not dosed

Vaate(s) not closed
AND

-Ddownstream pathway to
the environment exists,
after containment Isolation

OROR OR

5. Containment Radiation Monitorina 4. Containment Radiation Monitorina 6. Significant Radioactive Inventory In Containment

I R ovicOn O1!2 00PBNP5 F 55-F-5
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TABLE -5F41
PWR-PBNP Emergency Action Level

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

c

*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event Also an event for multiple events could occur which result in
the conclusion that exceeding the loss or potential loss thresholds is imminent (i.e., within I to 2 hours). 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 Exannge-EALS RCS Barrier Example-EALS Containment Barrier Example-EALS

LOSS POTENTIAL LOSS LOS3 POTENTIAL LOSS LOSS POTENTIAL LOSS
I

Containment rad monitor
reading GREATER THAN
(eae-spedfla)17 R/hr
indicated on any of the
following:

* 1(2) RM-126
* 1(2) RM-127
* 1(2) RM-128

Not Applicable Containment rad monitor
reading GREATER THAN
3.5 R/hr indicated on any of
the following:

* 1(2) RM-126
* 1(2) RM-127
* 1(2) RM-128

Not Applicable Not Applicable Containment rad monitor
reading GREATER THAN
(site speiG)15,900 R/hr
Indicated on any of the
following:

* 1(2) RM-126
* 1(2) RM-127
* 1(2) RM-128

IRevisien O11!20PBNP5F- 5-F-6



.C, CC
TABLE -F41

PWR PBNP 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 an event for multiple events could occur which result in
the conclusion that exceeding the loss or potential loss thresholds Is Imminent (i.e., within I to 2 hours). In this imminent loss situation use judgment and classify as if the thresholds are
exceeded.

UNUSUALEVENT 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 ExampIe-EALS RCS Barrier Exangge-EALS Containment Barrier ExAMple-EALS

LOSS POTENTiAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS

OR OR OR

| 6. Other4S~teo-Syeelfl Indications

Failed Fuel Monitor (RE-1 09) (Site-specit) as
reading(SitepeGG)as apicabieNot Applicable
applcable GREATER THAN
OR EQUAL TO 4500
mRrem/hr

5. Other4S9te-Soeclf Indications

(sie A bpeclc)4e ased Ap
applikabeNot Applicable app$lcobleNot Applicable

7. Other4lale-eoeofic4 Indications

(Site cas
appUlableNot Applicable appliGableNot Applicable

OR OR OR

7. Emergency Director Judament

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

6. EmergencyDirectorJudgment

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

8. Emergency Director Judament

Any condition in the opinion of the Emergency Director
that indicates Loss or Potential Loss of the Containment
barrier

IRevision 01!2003PBNP 5-F-7



Basis Information For Table 5-F-41
PWR PBNP Emergency Action Level

Fission Product Barrier Reference Table

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

The Fuel Clad Barrier is the zircalloy or stainless steel tubes that contain the fuel pellets.

1. Critical Safety Function Status

This EAL is for PWRs using r Function-Status Tree (CSFST) monitoring and
Ifmntienal restoration procedures. For moro informatikw-please-refer-to-Se;tion 3.0 of this report.
RED path indicates an extreme challenge to the safety function. ORANGE path indicates a severe
challenge to the safety function.

Core Cooling - ORANGE indicates subcooling has been lost and that some clad damage may
occur. CSP-C.2 is the Critical Safety Procedure that provides directions to restore adequate core
cooling. [Ref. 1, 2]

Heat Sink - RED indicates the ultimate heat sink function is under extreme challenge and thus
these two items (Core Cooling - ORANGE or Heat Sink - RED) indicate potential loss of the Fuel
Clad Barrier. CSP-H.1 is the Critical Safety Procedure that provides directions to respond to a loss
of secondary heat sink in both steam generators. [Ref. 1, 3]

Core Cooling - RED indicates significant superheating and core uncovery and is considered to
indicate loss of the Fuel Clad Barrier.

CSFST setpoints enclosed in brackets (e.g., [120 ft], etc.) are used under adverse containment
conditions. Adverse containment conditions are defined as:

. Containment pressure is equal to or greater than 10 psig.

. Containment radiation is currently greater than or equal to I E5 R/hr.

. Integrated dose is greater than 1 E6 R or unknown.

The barrier loss/potential loss occurs when the plant parameter associated with the CSFST path is
reached (not when the operator reads the CSFST in the EOP network). The phrase "Conditions
requiring entry into..." is included in these thresholds to emphasize this intent.

2. Primary Coolant Activity Level

This (sl e-speoiflG}-Value Gorrespond&-teis 300 ptCi/gm 1131 equivalent. Assessment by the
NUMARC EAL Task Force indicates that this amount of coolant activity is well above that expected
for iodine spikes and corresponds to less than 5% fuel clad damage. This amount of radioactivity
indicates significant clad damage and thus the Fuel Clad Barrier is considered lost. The value
expressed can be either in mR/hr observed on the sample or as ptilgm results from analysis.

There is no equivalent "Potential Loss" EAL for this item.

3. Core Exit Thermocouple Readings
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Core Exit Thermocouple Readings are included in addition to the Critical Safety Functions to
include conditions when the CSFs may not be in use (initiation after Si is blocked). or plants-which
do not have a CSF scheme.

The "Loss" EAL 1200 degrees F(site-sperifi) reading should correspond to significant
superheating of the coolant. This value typioallycorresponds to the temperature reading that
indicates core cooling - RED in Fuel Clad Barrier EAL #1 which is usually-about-1200 degrees F.
[Ref. 1]

The "Potential Loss" EAL 700 degrees F(site-specific) reading should correspond to loss of
subcooling. This value typically corresponds to the temperature reading that indicates core cooling
- ORANGE in Fuel Clad Barrier EAL #1 which is usually-about-700 to 900-degrees F. [Ref.1]

4. Reactor Vessel Water Level

There is no "Loss" EAL corresponding to this item because it is better covered by the other Fuel
Clad Barrier "Loss" EALs.

The (site -specificr. value fOr the "Potential Loss" EAL corresponds to the top of the active fuel.
For cites using CSFSTs, tThe "Potential Loss" EAL is defined by the Core Cooling - ORANGE
path [Ref.Refeenoe 1]. The 25 ft water level is a consideration in the Core Cooling - ORANGE
path only after the determination is made that no RCPs are running. With one RCP running,
RVLIS WR value of [100 ft] 90 ft is used. With two RCPs running RVLIS WR values of [120 ft] 110
ft are used.Referenoe 1]The (site specific) value in this EAL should be consistent with the GSFST
value:

5. Containment Radiation Monitoring

The 7te-speoiflG)17 R/hr reading is a value which indicates the release of reactor coolant, with
elevated activity indicative of fuel damage, into the containment. The reading should-beis
calculated assuming the instantaneous release and dispersal of the reactor coolant noble gas and
iodine inventory associated with a concentration of 300 jiCi/gm dose equivalent 1-131 into the
containment atmosphere [Ref. 6,]. 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. This value is higher than that specified
for RCS barrier Loss EAL #4. Thus, this EAL indicates a loss of both the fuel clad barrier and a
loss of RCS barrier.

Monitors used for this fission product barrier loss threshold are the containment high-range area
monitors:

. 1(2) RM-126

* 1(2) RM-127

. 1(2) RM-128

There is no "Potential Loss" EAL associated with this item.

6. Failed Fuel Monitor (RE-109) reading GREATER THAN 4500 mRlhrOther- (Site-

A Failed Fuel Monitor reading of greater than 4500 mR/hr indicates the release of reactor coolant,
with elevated activity indicative of fuel damage. The reading is calculated assuming the
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instantaneous release and dispersal of the reactor coolant noble gas and iodine inventory
associated with a concentration of 300 pCi/gm dose equivalent 1-131 activity into the Primary
System. 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. [Ref. 8]. This EAL-is to cover other (site specific) indications
that may indicate loss or potential laes of the Fuel Clad-barrdr, including indications from
containment air monitors or any other (site specific) instrumentation.

There is no "Potential Loss" EAL associated with this item

7. Emergency Director Judgment

This EAL addresses any other factors that are to be used by the Emergency Director in
determining whether the Fuel Clad barrier is lost or potentially lost. Such a determination should
include imminent barrier degradation, barrier monitoring capability and dominant accident
sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term 'imminent" refers to
recognition of the inability to reach safety acceptance criteria before completion of all
checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and likely
entry to the CSFSTs. The Emergency Director should be mindful of the Loss of AC power
(Station Blackout) and ATWS EALs to assure timely emergency classification declarations.

In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost. (See also
IC SG!, "Prolonged Loss or All Offsite Power and Prolonged Less of All Onsite AC Pow&e', for
dional Informaton.)

RCS BARRIER EXAMPILE-EALs: (1 or 2 or 3 or 4 or 5 or 6)

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

1. Critical Safety Function Status

This EAL is for PWRs using Critical Safet Funion Status Tree (CSFST) monitoring and
functional restorat;on pr -cdures. For more- nfornation -plcas refer to Section 3.0 of this repord.
RED path indicates an extreme challenge to the safety function derived from appropriate
instrument readings, and these CSFs indicate a potential loss of RCS barrier.

CSP-P.1 is the Critical Safety Procedure that provides directions to avoid, or limit, thermal shock
or pressurized thermal shock to the reactor pressure vessel or overpressurization conditions at low
temperatures. [Ref. 9, 10]
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Heat Sink-Red path is entered if narrow range level in any S/G is equal to or less than [51%] 29%
and total feedwater flow to S/Gs is equal to or less than 200 gpm. The combination of these two
conditions indicates the ultimate heat sink function is under extreme challenge. This condition
addresses loss of functions required for hot shutdown with the reactor at pressure and
temperature and thus a Potential Loss of the RCS barrier. [Ref. 11]

The barrier potential loss occurs when the plant parameter associated with the CSFST path is
reached (not when the operator reads the CSFST in the EOP network). The phrase mConditions
requiring entry into..." is included in these thresholds to emphasize this intent.

There is no "Loss" EAL associated with this item.

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" EAL is based on the inability to maintain normal liquid inventory within the
Reactor Coolant System (RCS) by normal operation of the Chemical and Volume Control System
which is considered as one rentrifugal charging pump discharging to the charging header. A
second charging pump being required is indicative of a substantial RCS leak. 60 gpm is the
minimum design flow rate for each charging pump.F-r-plants-with low capacity charging pumps, a
50 gpm leak rate value may be used to indicate the Potential Loss. [Ref. 12]

K 3. SG Tube Rupture

This EAL is intended to address the full spectrum of Steam Generator (SG) tube rupture events in
conjunction with Containment Barrier "Loss" EAL #4 and Fuel Clad Barrier EALs. The "Loss" EAL
addresses RUPTURED SG(s) for which the leakage is large enough to cause actuation of ECCS
(SI). ECCS (SI) actuation is caused by:

. PZR Low Pressure (equal to or less than 1735 psig)

. Steam Line Low Pressure (equal to or less than 530 psig)

. Containment High Pressure (equal to or greater than 5 psig)

140 gpm is the design maximum capacity of all charging pumps.

This is consistent to the RCS Barrier "Potential Loss" EAL #2. For plants that have implemented
W.O.G. cmergencg'y response guides, tThis condition is described by "entry into EOP-3 required by
EOPs". By itself, this EAL will result in the declaration of an Alert. However, if the SG is also
FAULTED (i.e., two barriers failed), the declaration escalates to a Site Area Emergency per

| Containment Barrier "Loss" EAL #4. [Ref. 14, 15]

There is no "Potential Loss" EAL.

4. Containment Radiation Monitoring

| The (site-speoific)3.5 R/hr reading is a value which indicates the release of reactor coolant to the
f containment. The reading should beis calculated assuming the instantaneous release and

dispersal of the reactor coolant noble gas and iodine inventory associated with normal operating
I concentrations (i.e., within TSTechnical Specifications) into the containment atmosphere. [Ref. 6]
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I This reading will-beis less than that specified for Fuel Clad Barrier EAL #5. Thus, this EAL would
be indicative of a RCS leak only. If the radiation monitor reading increased to that specified by
Fuel Clad Barrier EAL #5, fuel damage would also be indicated.

Monitors used for this fission product barrier loss threshold are the containment high-range area
monitors:

* 1(2) RM-126

. 1(2) RM-127

. 1(2) RM-128

HoveF, if the site specific physiral location of the containment radiation monitor is such that
radiation from a cloud of released RCS gases could netbe.-distinguished from radiation from
nearby piping and componentS containing elevated reactor coolant actiVity, his EA L should be
omitted and other 6ite specific indications of RCS leakage substitute;

There is no "Potential Loss" EAL associated with this item.

5. Other (Site-Specific) Indications

This EAL is to cover other (site specific) indications that may indicate loss or potential loss of the
RCS barrier, including indications from containment air monitors or any other (Site specific)
inStFUmentatitm-None

6. Emergency Director Judgment

This EAL addresses any other factors that are to be used by the Emergency Director in
determining whether the RCS barrier is lost or potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term imminent" refers to
recognition of the inability to reach safety acceptance criteria before completion of all
checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and likely
entry to the CSFSTs. The Emergency Director should be mindful of the Loss of AC power
(Station Blackout) and ATWS EALs to assure timely emergency classification declarations.

In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost. (See also
IC SG!, "Prolonged Less of All Offsite Powor and Prolnged Loss of All Onsite AC Power, for
addiioal nformaton~-
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| CONTAINMENT BARRIER EXAMPLEEALs: (1 or 2 or 3 or 4 or 5 or 6 or 7 or 8)

The Containment Barrier includes the containment building, its connections up to and including the
K. outermost containment isolation valves. This barrier also includes the main steam, feedwater, and

blowdown line extensions outside the containment building up to and including the outermost
secondary side isolation valve.

1. Critical Safety Function Status

This EAL is for PWRs using Critical Safet' Function Status Tree (CSFST) monitoring and
functional rcstoration procedures. Forore infrm ation, please rWfcr to Section 3.0 of this roport.
RED path indicates an extreme challenge to the safety function. Containment-Red path is entered
if containment pressure is equal to or greater than 60 psig. This pressure is the containment
design pressure and is well in excess of that expected from the design basis loss of coolant
accident derived from appropriate instrument readings-andlor sampling results, and thus
represents a potential loss of containment. Conditions leading to a containment RED path result
from RCS barrier and/or Fuel Clad Barrier Loss. Thus, this EAL is primarily a discriminator
between Site Area Emergency and General Emergency representing a potential loss of the third
barrier. CSP-Z.1 is the Critical Safety Procedure that provides directions to respond to high
containment pressure. [Ref. 16, 17, 18]

The barrier potential loss occurs when the plant parameter associated with the CSFST path is
reached (not when the operator reads the CSFST in the EOP network). The phrase 'Conditions
requiring entry into..." is included in these thresholds to emphasize this intent.

There is no "Loss" EAL associated with this item.

2. Containment Pressure

Rapid unexplained loss of pressure (i.e., not attributable to containment spray or condensation
effects) following an initial pressure !nGreaserise indicates a loss of containment integrity. FSAR
Figure 14.3.2-1 illustrates containment pressure response for a bounding LOCA. Containment
pressure peaks at approximately 34 psia. [Ref. 25, 26, 27, 28]

Containment pressure andor sump levels should ireaserise as a result of the mass and energy
release into containment from a LOCA. Thus, sump level or pressure not increasing-rising
indicates containment bypass and a loss of containment integrity.

The (site-speoifit)60 PSIG for potential loss of containment is based on the containment design
pressure. [Ref. 24, 25, 26, 27]

If hydrogen concentration reaches or exceeds 6% in an oxygen rich environment, an explosive
mixture exists. If the combustible mixture ignites inside containment, loss of the Containment
barrier could occur. To generate such levels of combustible gas, loss of the Fuel Cladding and
RCS barriers must also have occurredExistence of an explosive-mixture means a hydrogen and
oxygen concentration of at least tho lower deft _r'ion-limit curve exists. The indications-of
potential loss under this EAL corresponds to some of those leading to the RED path in EAL #1
above and may be declared by those sites using CSFST&- As described above, this EAL is
primarily a discriminator between Site Area Emergency and General Emergency representing a
potential loss of the third barrier. [Ref. 21, 22]

The second potential loss EAL represents a potential loss of containment in that the containment
heat removal/depressurization system.; (e.g., containment-spdaeie nse fans, etc., (but not
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including containment venting strategies) are either lost or performing in a degraded manner, as
indicated by containment pressure greater than the setpoint (25 psig) at which the equipment was
supposed to have actuated. During a design basis accident, a minimum of two Containment
Accident Fan Cooler Units with their accident fans running and one containment spray train are
required to maintain the containment peak pressure and temperature below the design limits. Each
Containment Spray train is a containment spray pump, spray header, nozzles, valves and piping.
Each Containment Accident Fan Cooler Unit consists of cooling coils, accident backdraft damper,
accident fan, service water outlet valves, and controls necessary to ensure an operable service
water flow path. [Ref. 16, 20, 23]

3. Core Exit Thermocouples

| In this EAL, the function restoration procedures are those emergency operating procedures that
address the recovery of the core cooling critical safety functions. The procedure is considered
effective if the temperature is decreasing lowering or if the vessel water level is *Reasingrising.
For units using the CSF status trees a direct correlation to-hose status trees can be made if the
effectiveness of the restoration procedures is also evaluated as stated below.

Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration
procedures can arrest core degradation within the reactor vessel in a significant fraction of the
core damage scenarios, and that the likelihood of containment failure is very small in these events.
Given this, it is appropriate to provide a reasonable period to allow function restoration procedures
to arrest the core melt sequence. Whether or not the procedures will be effective should be

V, apparent within 15 minutes. The Emergency Director should make the declaration as soon as it is
determined that the procedures have been, or will be ineffective. The reactor vessel level chosen
should be consistent with the ernrgency response guides appllable to the oility

The conditions in this potential loss EAL represent an imminent core melt sequence which, if not
corrected, could lead to vessel failure and an increased potential for containment failure. In
conjunction with the Core Cooling and Heat Sink criteria in the Fuel and RCS barrier columns, this
EAL would result in the declaration of a General Emergency -- loss of two barriers and the
potential loss of a third. If the function restoration procedures are ineffective, there is no "success"
path. [Ref. 1, 5]

There is no "Loss" EAL associated with this item.

4. SG Secondary Side Release With Primary To Secondary Leakage

This 'loss" EAL recognizes that SG tube leakage can represent a bypass of the containment
barrier as well as a loss of the RCS barrier. The first "loss" EAL addresses the condition in which a
RUPTURED steam generator is also FAULTED. This condition represents a bypass of the RCS
and containment barriers. In conjunction with RCS Barrier "loss" EAL #3, this would always result
in the declaration of a Site Area Emergency. A faulted SIG means the existence of secondary side
leakage that results in an uncontrolled lowering in steam generator pressure or the steam
generator being completely depressurized. A ruptured SIG means the existence of primary-to-
secondary leakage of a magnitude sufficient to require or cause a reactor trip and safety injection.
Confirmation should be based on diagnostic activities consistent with EOP-0, Reactor Trip or
Safety Injection.

The second "loss" EAL addresses SG tube leaks that exceed 10 gpm in conjunction with a
nonisolable release path to the environment from the affected steam generator. The threshold for
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establishing the nonisolable secondary side release is intended to be a prolonged release of
radioactivity from the RUPTURED steam generator directly to the environment. This could be
expected to occur when the main condenser is unavailable to accept the contaminated steam (i.e.,
SGTR with concurrent loss of offsite power and the RUPTURED steam generator is required for
plant cooldown or a stuck open relief valve). If the main condenser is available, there may be
releases via air ejectors, gland seal exhausters, and other similar controlled, and often monitored,
pathways. These pathways do not meet the intent of a nonisolable release path to the
environment. These minor releases are assessed using Abnormal Rad Levels I Radiological
Effluent ICs. [Ref. 14]

Users It should be realized that the two "loss" EALs described above could be considered
redundant. This was recognized during the development process. The inclusion of an EAL that

| uses Emegen yEmergency Procedure commonly used terms like "ruptured and faulted" adds to
the ease of the classification process and has been included based on this human factor concern.

The leakage4hreshold for this EAL has been increased with Rcvision 3. In the earlier revision, the
threshold was leakage greater than TS allowable. Since the prior revision, many plants have
implemented reduced steam generator T!S limits (e.g., 150 gpd) as a defense in depth associated
withaltenatete generator plugging riteria. The 150 gpdh emed too low for use
as an emergency threshold-.A pressure boundary leakage of 10 gpm was-is used as the threshold
in IC SU5.1, RCS Leakage, and is deemed appropriate for this EAL. For smaller breaks, not
exceeding the normal charging capacity threshold in RCS Barrier "Potential Loss" EAL #2 (RCS
Leak Rate) or not resulting in ECCS actuation in EAL #3 (SG Tube Rupture), this EAL results in a

t, | BNUE. For larger breaks, RCS barrier EALs #2 and #3 would result in an Alert. For SG tube
ruptures which may involve multiple steam generators or unisolable secondary line breaks, this
EAL would exist in conjunction with RCS barrier "Loss" EAL #3 and would result in a Site Area
Emergency. Escalation to General Emergency would be based on "Potential Loss" of the Fuel
Clad Barrier.

There is no "Potential Loss" EAL associated with this item.
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5. Containment Isolation Valve Status After Containment Isolation

This EAL is intended to address incomplete containment isolation that allows direct release to the
environment. It represents a loss of the containment barrier.

The use of the modifier "direct" in defining the release path discriminates against release paths
through interfacing liquid systems. The existence of an in-line charcoal filter does not make a
release path indirect since the filter is not effective at removing fission noble gases. Typical filters
have an efficiency of 95-99% removal of iodine. Given the magnitude of the core inventory of
iodine, significant releases could still occur. In addition, since the fission product release would be
driven by boiling in the reactor vessel, the high humidity in the release stream can be expected to
render the filters ineffective in a short period.

There is no "Potential Loss" EAL associated with this item.

6. Significant Radioactive Inventory In Containment

The (site specifi.)15,900 R/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. [Ref. 6] As
stated in Scction 3.8, aA major release of radioactivity requiring offsite 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%.

Monitors used for this fission product barrier potential loss threshold are the containment high-
range area monitors:

* 1(2) RM-126

* 1(2) RM-127

. 1(2) RM-1 28

Unles thete is a (6ite sp~ft anaysi usiyng a hOheF value, it is FeG2-mmended~t tha-a
radiaion-monitor reading corresponding to 20% fuel clad-damage be specified-here.

There is no "Loss" EAL associated with this item.

7. Other (Site-Specific) Indications

This EAL should cover other (site specifc) indications that may unambiguously indicate loss or
potential less of the ontainment bareri, including indications rot m area or ventilation monito In
containment annulus or other contiguous buildings. If site emergency operating procedures
provide-fGF-venting of the containment during an emergency as a means of preventing catastrophic
failure, a Loss EAL should be included for the containment barrier. This EAL should be declared
as soon as such venting is imminent. Containment venting as part of recovery actions is classified
in accordan th-t..he radiological effluent sac.None
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8. Emergency Director Judgment

This EAL addresses any other factors that are to be used by the Emergency Director in
determining whether the Containment barrier is lost or potentially lost. Such a determination should
include imminent barrier degradation, barrier monitoring capability and dominant accident
sequences.

• Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term "imminent" refers to
recognition of the inability to reach safety acceptance criteria before completion of all
checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and likely
entry to the CSFSTs. The Emergency Director should be mindful of the Loss of AC power
(Station Blackout) and ATWS EALs to assure timely emergency classification declarations.

In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost.
(See also IC SG, "P2rolongcd Less of All Offsite Powrer-and Prolonged Less of All Onsite AC
Power", for additional information.)

PBNP Basis Reference(s):

1. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 2

2. CSP-C.2, Response to Degraded Core Cooling

3. CSP-H.1, Response to Loss of Secondary Heat Sink

4. Volian Enterprises Calculation No. WEP-SPT-25, Reactor Vessel Level EOP Setpoints

5. CSP-C.1, Response to Inadequate Core Cooling

6. Calculation 2004-0006, Dose Rate Calculation for Containment High Range and Refueling
Floor Area Radiation Monitors Under Accident Conditions

7. SAMG SAG-5, Reduce Fission Product Releases, Attachment D

8. Calc 2004-0008, Failed Fuel Monitor (RE-109) Reading / Fuel Damage Correlation

9. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 4

10. CSP-P.1, Response to Imminent Pressurized Thermal Shock Condition

11. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 3, Heat Sink

12. DBD-04, Chemical and Volume Control System, Section 3.9
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13. BG-CSP-ST.0 Step ST-2, Critical Safety Status Trees

14. EOP-0, Reactor Trip Or Safety Injection

15. DBD-04, Chemical and Volume Control System

16. CSP-ST.0, Unit 1(2) Critical Safety Function Status Trees, Figure 5

17. BG-CSP-ST.0 Step ST-5

18. CSP-Z.1, Response to High Containment Pressure

19. FSAR Section 5.1, Containment System Structure

20. BG-CSP-ST.0, CSFST, Step F.0.5

21. CSP-C.1 Unit 1 Red, Critical Safety Procedure Safety Related Response To Inadequate Core
Cooling, Step 11

22. EPIP 10.3, Post-Accident Containment Hydrogen Reduction

23. TS B 3.6.6, Containment Spray and Cooling Systems, pgs B 3.6.6-4 & -5, 10/20/02

24. FSAR Figure 14.3.2-1, Containment Pressure Curve used in PBNP BELOCA Analysis

25. FSAR Tables 14.3.2-1 through 14.3.2-3, Large Break Loss of Coolant Accident Analysis Data

26. FSAR 14.3.1, Small Break Loss of Coolant Accident Analysis

27. FSAR 14.3.2, Large Break Loss-Of-Coolant Accident Analysis

28. CSP-Z.1, Attachment B, Containment Isolation Valves

29. CALC WEP-SPT-12, EOP SI Reduction Analysis 6/25/99

30. STPT 2.1, Safety Injection, Rev 2., dated 10/15/96
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C
TABLE 5-H40

Recognition Category H

Hazards and Other Conditions Affecting Plant Safety
INITIATING CONDITION MATRIX

C

I NSUE

HUI Natural and Destructive
Phenomena Affecting the
PROTECTED AREA.
Op. Modes: All

HU2 FIRE Within PROTECTED
AREA Boundary Not
Extinguished Within 15 Minutes
of Detection.
Op. Modes: All

HU3 Release of Toxic or Flammable
Gases Deemed Detrimental to
Safe Operation of the Plant.
Op. Modes: All

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

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

ALERT

HAl Natural and 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 Release of Toxic or Flammable
Gases Within or Contiguous to a
VITAL AREA Which Jeopardizes
Operation of Safety Systems
Required to Establish or
Maintain Safe Shutdown.
Op. Modes: Al

HA4 Confirmed Security Event in a
Plant PROTECTED AREA.
Op. Modes: All

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

SITE AREA EMERGENCY GENERAL EMERGENCY

HSI Confirmed Security Event in a
Plant VITAL AREA.
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

HGI Security Event 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: AU

I

HA5 Control Room Evacuation Has
Been Initiated.
Op. Modes: All
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

KHuI
Initiating Condition - NOTIFICATION-OF-UNUSUAL EVENT

Natural and Destructive Phenomena Affecting the PROTECTED AREA.

Operating Mode Applicability: All

E|xam p-E-ergencyEmergency Action Level: (HU1.1 or HU1.2 or HU1.3 or
HUI.4 or HU1.5 or HU1.6-or HU1.7)

HU1.1. Earthquake felt in plant as indicated by: [(Site Speifi) method of4ndiGatinges felt
earthquake.]

Activation of 2 or more seismic monitors

AND

Verified by:
. Actual ground shaking

K> OR

. By contacting the U.S. Geological Survey National Earthquake Information Center

HU1.2. Report by plant personnel of tornado or high winds greater-thanGREATER THAN
1108(site specific, FSAR design basis]) mph (15 minute average) striking within
PROTECTED AREA boundary.

| HU1.3. Vehicle crash into plant structures or systems within PROTECTED AREA boundary.

| HU1.4. Report by plant personnel of an unanticipated EXPLOSION within PROTECTED AREA
boundary resulting in VISIBLE DAMAGE to permanent structure or equipment.

| HU1.5. Report of turbine failure resulting in casing penetration or damage to turbine or generator
seals.

HU1.6. Uncontrolled flooding in the following(site speofie)- areas of the plant that has the
potential to affect safety related equipment needed for the current operating mode:

. Auxiliary building caused by rupture of the SW header

OR

. Water intake structure caused by rupture of a circulating water system expansion
joint or fire water main. [site speific-Iist ef areas}.
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HU1.7. (Site Specific) occurrences affecting the PROTECTED AREA.Lake (forebay) level
GREATER THAN OR EQUAL TO 8.0 ft (587.2 ft IGLD)

Basis:

| NOUE in this IC are categorized on the basis of the occurrence of an event of sufficient magnitude
to be of concern to plant operators. Areas identified in the EALs define the location of the event
based on the potential for damage to equipment contained therein. Escalation of the event to an
Alert occurs when the magnitude of the event is sufficient to result in damage to equipment
contained in the specified location.

I EAL #4 HUI.1 sh.e ul_-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. Method of detection

| Gan-beis based on instrumentation, validated by a reliable source (U.S. Geological Survey National
Earthquake Information Center), or operator assessment [Ref. 1, 2, 3, 4]. As defined in the EPRI-
sponsored "Guidelines for Nuclear Plant Response to an Earthquake", dated October 1989, a "felt
earthquake" is:

An earthquake of sufficient intensity such that: (a) the vibratory ground motion is felt at the
nuclear plant site and recognized as an earthquake based on a consensus of control room
operators on duty at the time, and (b) for plants with operable seismic instrumentation, the
seismic switches of the plant are activated. For most plants with seismic instrumentation, the
seismic switches are set at an acceleration of about 0.01g.

EAL-#2HU1.2 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 wind site specific value in
EALf#2 should beis based on site speGifi the FSAR design basis sustained wind speed of 108
mph. Wind loads of this magnitude can cause damage to safety functions. If such damage is
confirmed visually or by other in-plant indications, the event may be escalated to Alert. [Ref. 5, 6]

EAL #3HU1.3 is intended to address 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.

| [Ref. 6]

| For EAL #4HU1.4 only those EXPLOSIONs of sufficient force to damage permanent structures or
equipment within the PROTECTED AREA should be considered. No attempt is made in this EAL
to assess the actual magnitude of the damage. 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 EXPLOSION, if applicable. [Ref. 6]

| EAL #5HU1.5 is intended to address 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 major concern is the potential for leakage of combustible fluids (lubricating oils) and
gases (hydrogen cooling) to the plant environs. Actual FIREs and flammable gas build up are
appropriately classified via HU2 and HU3. Generator seal damage observed after generator purge
does not meet the intent of this EAL because it did not impact normal operation of the plant. This

| EAL is consistent with the definition of a NSUEUE while maintaining the anticipatory nature
desired and recognizing the risk to non-safety related equipment. Escalation of the emergency
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classification is based on potential damage done by missiles generated by the failure or by the
radiological rcleases for a BWR, or in conjunction with a steam generator tube rupture,-fGr a PWR.
These latter events would be classified by the radiological ICs or Fission Product Barrier ICs. [Ref.

KJ 8, 9]

EAL #6HU1.6 addresses the effect of flooding caused by internal events such as component
failures, equipment misalignment, or outage activity mishaps. The auxiliary building and water
intake structure are the vulnerable areas indicated in the IPE that containThe site specific areas
include these areas that contain systems required for safe shutdown of the plant, that are not
designed to be wetted or submerged. Escalation of the emergency classification is based on the
damage caused or by access restrictions that prevent necessary plant operations or systems

| monitoring. [Ref. 11, 12]The plant's IPEEE may provide sightnThto areas to be considered when
developing this EAL.

EAL #7 HU1.7 covers other site-specific phenomena such as hurricane-,flood, or seiche. Thisese
EALs can also be precursors of more serious events. Lake water level GREATER THAN OR
EQUAL TO 8 feet (587.2 ft elevation IGLD) corresponds to the Turbine Building floor elevation.
Both the Turbine Building and Circ Water Pumphouse are specifically susceptible to external
flooding.#n-patiiolar, sites subject to severe weather as defined in the NUMARG station blackout
initiatives, should include an EAL based on activation ofthe severe weather mitigation procedures
(e.g., precautionary shutdowns, diesel testing, staff call-outs, etG}

PBNP Basis Reference(s):

1. AOP-28 Seismic Event

2. FSAR Section 2.9 Seismology

3. STPT 22.1 Seismic Event Monitoring

4. EPRI document, 'Guidelines for Nuclear Plant Response to an Earthquake", dated October
1989

5. FSAR Section 2.6, Meteorology

6. Bechtel Drawing C-3 Plant Areas

7. ARP 1(2) C33 1-2 Hydrogen Pressure High-Low Alarm

8. ARP 1(2) C33 1-3 Hydrogen Supply Pressure Low Alarm

9. AOP-5A Loss of Condenser Vacuum

10. NPC95-00559, PBNP Individual Plant Examination (IPE) for internal events and internal flood.

11. DG-C02, Internal Flooding

12. DBD-T41, Module A, uHazards-lnternal and External Flooding"

13. FSAR Section 2.5, Hydrology

14. International Great Lakes Datum (IGLD)
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU2
| Initiating Condition - NOTIFICATION-OF-UNUSUAL EVENT

FIRE Within PROTECTED AREA Boundary Not Extinguished Within 15 Minutes of
Detection.

Operating Mode Applicability: All

I ExaIplenW- ergency mergency Action Level:

I HU2.1. FIRE in- buildings or areas contiguous to any of the the Table H-1following (site specific)
areas not extinguished within 15 minutes of control room notification or verification of a
control room alarm..

I Table H-1 VITAL AREAS l

. 1(2) Containment Building
* Primary auxiliary building
. Turbine Building
* Control Building
. Diesel Generator Building
. Gas Turbine Building
. Circ Water Pump House

(Site -specific)-list

Basis:

The purpose of this IC 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.
Verification 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 verified 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. In other words, a personnel report from the scene may be
used to disprove a sensor alarm if received within 15 minutes of the alarm, but shall not be
required to verify the alarm.

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 waste paper basket). The site specific list should be
limited and applies to buildings and areas contigueus-ln-actual contact with or immediately
adjaceng to plant VITAL AREAs or other significant buildings or areas. The intent of this IC is not
to include buildings (i.e., warehouses) orF areas that r not ntigUous (in actual contact With or
immediately adjacent) to plant VITAL AREAr.This EAL excludes FIREs within administration
buildings,-waste-basket FIREs7 and other small FIREs of no safety consequence.
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Escalation to a higher emergency class is by IC HA4, "FIRE Affecting the Operability of Plant
I Safety Systems Required for the Current Operating Mode".

PBNP Basis Reference(s):

1. Bechtel Drawing C-3 Plant Areas
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

K> HU3
Initiating Condition NOTIFICATION OF-UNUSUAL EVENT

Release of Toxic or Flammable Gases Deemed Detrimental to Normal Operation of
the Plant.

Operating Mode Applicability: All

Examp EmE megeny Action Lcvels:tEmergency Action Levels: (HU3.1
or HU3.2)

HU3.1. Report or detection of toxic or flammable gases that has or could enter the site area
boundary in amounts that can affect NORMAL PLANT OPERATIONS.

HU3.2. 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 or
flammable gases are of sufficient quantity, and the release point of such gases is such that normal
plant operations would be affected. This would preclude small or incidental releases, or releases
that do not impact structures needed for plant operation. The EALs are intended to not require
significant assessment or quantification. The IC assumes an uncontrolled process that has the
potential to affect plant operations, or personnel safety.

Escalation of this EAL is via HA3, which involves a quantified release of toxic or flammable gas
affecting VITAL AREAs.

PBNP Basis Reference(s):

None
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HAZARDS AND 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

Enample-E mergen ~y Action Levels-Emergency Action Levels: (HU4.1
or HU4.2)

1 . Sceurity evcnts as determined from (site specific) Safeguards Contingency- Plan
and reported by the (site specific) securit hift ,,,,

HU4.1. 2. Security fSupervisiontitle]Shift Supervisor reports ANY of the following:A redible
site specific security threat notification.
• Suspected sabotage device discovered within the plant Protected Area
• Suspected sabotage device discovered outside the Protected Area or in the plant

switchyard
* Confirmed tampering with safety-related equipment
• A hostage situation that disrupts NORMAL PLANT OPERATIONS
• Civil disturbance or strike which disrupts NORMAL PLANT OPERATIONS
• Internal disturbance that is not a short lived or that is not a harmless outburst

involving ANY individuals within the Protected Area
• Malevolent use of a vehicle outside the Protected Area which disrupts NORMAL

PLANT OPERATIONS

HU4.2 Notification of a credible site-specific threat by the Security Shift Supervisor or outside
agency (e.g., NRC, military or law enforcement)

Basis:

| Reference is made to (site specific) security shift 6uper'is!Gnthe Security Shift Supervisor because
I these-this individuals are is the designated personnel on-site qualified and trained to confirm that a

security event is occurring or has occurred. Training on security event classification confirmation
is closely controlled due to the strict secrecy controls placed on the plant Physical

I SecuritySafeguards Contingency Plan.

T his EAL-4HU4.1 is based on (site specific) Site Security PlansPhysical Security Plan. 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. Examples of security events

| that indicate Potential Degradation in the Level of Safety of the Plant are provided below-for
consideration.
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K)

I

Consideration should be given to the following types of-events when evaluating an event against
thp nritprh nf tho ritp rnocifin Socuritv COnnflncn PIPn: SABOTAGE. HOSTAGE !
EXTORTION, CIVIL DISTURBANCE, and STRIKE UPTON,

INTRUSION into the plant PROTECTED AREA by a HOSTILE FORCE would result in EAL
escalation to an ALERT.

| The intent of EAL 2 HU4.2 is to ensure that appropriate notifications for the security threat are
made in a timely manner. Only the plant to which the specific threat is made need declare the
Notification of an Unusual Event.

The determination of "credible" is made through use of information found in the (site-specific)
Physical Security PlanSafeguards Contingency Plan.

A higher initial classification could be made based upon the nature and timing of the threat and
potential consequences. The licensee shall consider upgrading the emergency response status
and emergency classification in accordance with the [site security specific] Physical Security
PlanSafeguards Contingency Plan and Emergency Plans.

PBNP Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. PBNP Physical Security Plan

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NMC fleet Security Threat Assessment Policy
I
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HAZARDS AND 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 NOAEUE.

Operating Mode Applicability: All

Exsample EmergencyEmergency Action Level:

HU5.1. 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. No releases of radioactive material requiring offsite response or
monitoring are expected unless further degradation of safety systems occurs.

Basis:

This EAL is intended to address 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 NOUEUE 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 consider include
inadequate emergency response procedures, transient response either unexpected or not
understood, failure or unavailability of emergency systems during an accident in excess of that
assumed in accident analysis, or insufficient availability of equipment and/or support personnel.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

K> HAI
Initiating Condition - ALERT

Natural and Destructive Phenomena Affecting the Plant VITAL AREA.

Operating Mode Applicability: All

Example-Emergency Action LevetsEmergency Action Levels: (HA1.1
or HA1.2 or HAl.3 or HAl.4 or HA1.5 or
HA1.6)

HA1.1. Seismic event GREATER THAN Operating Basis Earthquake (OBE) as indicated
by:(Site Specific) [method(s) of indicatinges Seismic Event greater than Operating Basis
Earthquake (OBE).]

VALID seismic monitor- indication of ground acceleration EITHER:
GREATER THAN OR EQUAL TO 0.06 g horizontal

OR

GREATER THAN OR EQUAL TO 0.04 g vertical

HA1.2. Tornado or high winds (15 minute average) GREATER THANgreatethan f(6ie-speoiflo
FSAR design basis]108) mph within PROTECTED AREA boundary and resulting in
VISIBLE DAMAGE to any of the following plant structures I equipment or Control Room
indication of degraded performance of those systems.

* Reactor Building
* Intake Building
. Refueling Water Storage Tank
. Diesel Generator Building
* Turbine Building
. Condensate Storage Tank
. Control Room

OReactor Building
1intake Building
IgUltimate Heat Sink
EiRefueling Water Storage Tank
ElDiesel Generator Building
OUFbixe Blng
gCondensate Storage Tank
I Control Room
-Qther (Site Specific) Structures.

HA1.3. Vehicle crash within PROTECTED AREA boundary and resulting in VISIBLE DAMAGE to
any of the following plant structures or equipment therein or control room indication of
degraded performance of those systems:
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* Reactor Building
* Intake Building
* Refueling Water Storage Tank
* Diesel Generator Building
* Turbine Building
* Condensate Storage Tank
* Control Room

PReactor Building
[Antake-Bui~kng
flUltimate Heat Sink
El Refueling Water Storage Tank
ADiesel Gencrator Building
PTurbine Building
Piondensate Storage Tank
EIControl Room
E]OtheF (Site Specifi) Structures.

HAA.4. Turbine failure-generated missiles result in any VISIBLE DAMAGE to or penetration of
any of the following plant areas:

. Reactor Building

. Intake Building

. Refueling Water Storage Tank

. Diesel Generator Building
u . Turbine Building

. Condensate Storage Tank

. Control Room
(site specific) list.

| HA1.5. Uncontrolled flooding in (site-specifio)following areas of the plant that results in degraded
safety system performance as indicated in the control room or that creates industrial
safety hazards (e.g., electric shock) that precludes access necessary to operate or
monitor safety equipment.

-Auxiliary building caused by rupture of the SW header

OR

Water intake structure caused by rupture of a circulating water system expansion joint
or fire water main.

HA1.6 Lake (forebay) level GREATER THAN OR EQUAL TO 9.0 ft (588.2 ft IGLD)

Basis:

| The EALs in this IC escalate from the NOUEUE EALs in 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 damage assessment prior to
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classification. No attempt is made in this EAL to assess the actual magnitude of the damage. The
significance here is not that a particular system or structure was damaged, but rather, that the
event was of sufficient magnitude to cause this degradation. Escalation to higher classifications
occur on the basis of other ICs (e.g., System Malfunction).

EAL -#HAI.1 is based on the FSAR operating basis earthquake (OBE) of 0.06 g horizontal or 0.04
g vertical acceleration. should be based on site spccific FSAR 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. [[Ref. 1, 2, 3, 4]See
EPRI sponsored "Guidelines for Nuclear Plant Response-to an Earthquake", dated October 1989,
for information on seismic event categories.

EAL -42HA1.2 is based on the FSAR design basis sustained wind speed of 108 mphshould be
based on site specific FSAR design basis. Wind loads of this magnitude can cause damage to
safety functions.

Wind speed is measured as the 15 minute average wind speed. This EAL addresses events that
may have resulted in a plant VITAL AREA being subjected to forces beyond design limits and thus
damage may be assumed to have occurred to plant structures, systems or equipment. [Ref. 5, 6]
The list of plant structures/equipment contains functions required for safe shutdown of the plant.
Ultimate Heat Sink is not included in this list as there are no events identified which would
adversely impact Lake Level and the system pumps and associated equipment which are located
in the Intake Building and other listed structures.

EAI #s 2, 3, 4, 5 should specify site-specifi StrUctUres or areas containing cystems and functions
K> required for safe shutdown of the plant.

EAL #3HA1.3 is intended to address crashes of vehicle types large enough to cause significant
damage to plant structures containing functions and systems required for safe shutdown of the
plant. The list of plant structures/equipment contains functions required for safe shutdown of the
plant. Ultimate Heat Sink is not included in this list as there are -no events identified which would
adversely impact Lake Level and the system pumps and associated equipment, which are located
in the Intake Building and other listed structures.

EAL -HA1.4 is intended to address the threat to safety related equipment imposed by missiles
generated by main turbine rotating component failures. This site specific list of areas shoud
include all areas-oOntaining safety related equipment, their controls, and theiir power- suppies.This
EAL is, therefore, consistent with the definition of an ALERT in that if missiles have damaged or
penetrated areas containing safety-related equipment the potential exists for substantial
degradation of the level of safety of the plant. [Ref. 7, 8, 9] The list of plant structures/equipment
containing functions required for safe shutdown of the plant. Ultimate Heat Sink is not included in
this list as there are no events identified which would adversely impact Lake Level and the system
pumps associated equipment, which are located in the Intake Building and other listed structures.

| EL-5HA1.5 addresses the effect of internal flooding that has resulted in degraded performance
of systems affected by the flooding, or has created industrial safety hazards (e.g., electrical shock)
that preclude necessary access to operate or monitor safety equipment. The inability to operate or
monitor safety equipment represents a potential for substantial degradation of the level of safety of
the plant. This flooding may have been caused by internal events such as component failures,
equipment misalignment, or outage activity mishaps. The auxiliary building and water intake
structure are those areas identified in the IPE that contain systems required for safe shutdown of

K. the plant, that are not designed to be wetted or submerged The site specific areas includes those
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areas4hat Gontain-systems required f0r cafe shutdown of the plant, that are not designed to be
wetted or submerged. [Ref. 10]
The plant's IPEEE may provide insight into areas to be considered when developing this EAL.

EAL -#6 HA1.6 covers high lake (forebay) water level conditions that may have resulted in a plant
Vital Area being subjected to levels beyond design limits, and thus damage may be assumed to
have occurred to plant safety systems. Lake water level GREATER THAN OR EQUAL TO 9.0
feet (588.2 ft elevation IGLD) corresponds to that which can result in flooding of vital areas
containing safe shutdown equipment. ether site-specific phenomena such as hurricane, flood, or
seiche. These EALs can also be precursor of more serious events.

PBNP Basis Reference(s):

1. AOP-28 Seismic Event

2. FSAR Section 2.9 Seismology

3. STPT 22.1 Seismic Event Monitoring

4. EPRI document, "Guidelines for Nuclear Plant Response to an Earthquake", dated October
1989

5. FSAR Section 2.6, Meteorology

6. Bechtel Drawing C-3 Plant Areas

7. ARP 1(2) C33 1-2 Hydrogen Pressure High-Low Alarm

8. ARP 1(2) C33 1-3 Hydrogen Supply Pressure Low Alarm

9. AOP-5A Loss of Condenser Vacuum

10. NPC95-005559 PBNP Individual Plant Examination (IPE) for internal events and internal flood.

11. FSAR Section 2.5, Hydrology

12. International Great Lakes Datum (IGLD)
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HAZARDS AND 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

I Examp-EmergenyEmergency Action Level:

I HA2.1. FIRE or EXPLOSION in any of the following Wite pedf) areas (Table H-1):

| Table H-1 VITAL AREAS
| 1(2) Containment Building
. Primary auxiliary building
* Turbine Building
* Control Building
. Diesel Generator Building
* Gas Turbine Building
* Circ Water Pump House

I

(Site -spedfIn)ist

AND

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

Basis:

These areas contain systems and components required for the safe shutdown functions of the
plant. The PBNP safe shutdown analyses were consulted for equipment and plant areas required
for the applicable mode. Site-^edf arean Gentaninfnctionand 6yst forthefe
shutdown-of the plant should be specified. Site Specific Safe Shutdow should be
consulted for equipment and plant area& required to establish or maintain safe shutdown. This will
make it easier to determine if the FIRE or EXPLOSION is potentially affecting one or more
redundant trains of safety systems. 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.

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 reference to
damage of systems is used to identify the magnitude of the FIRE / EXPLOSION and to
discriminate against minor FIREs / EXPLOSIONs. The reference to safety systems is included to
discriminate against FIREs / EXPLOSIONs in areas having a low probability of affecting safe
operation. The significance here is not that a safety system was degraded but the fact that the

I Revlslon�WPBNP 5-H-1 6



FIRE / EXPLOSION was large enough to cause damage to these systems. Thus, the designation
of a single train was int6ntional and is appropriate whenthe FIRE ' EXPLOSION is large enough
to affect more than one comnponent

This situation is not the same as removing equipment for maintenance that is covered by a plant's
Technical Specifications. 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 inclusion of a "report of VISIBLE DAMAGE" should not be interpreted as mandating a lengthy
damage assessment prior to classification. No attempt is made in this EAL to assess the actual
magnitude of the damage. 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 Support
Center will provide the Emergency Director with the resources needed to perform these damage
assessments. The Emergency Director also needs to consider any security aspects of the
EXPLOSIONs, if applicable.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA3
Initiating Condition -- ALERT

Release of Toxic or Flammable Gases Within or Contiguous to a VITAL AREA Which
Jeopardizes Operation of Systems Required to Maintain Safe Operations or
Establish or Maintain Safe Shutdown.

Operating Mode Applicability: All

--- - --- -- 0 - �--- A - - U *~xkmpzCfergen cy ci:m1 ergency Action Levels: (HA3.1
or HA3.2)

l
HA3.1. Report or detection of toxic gases within or contiguous to a Safo ShutdownNITAL AREA

(Table H-21)VITAL AREA in concentrations that may result in an atmosphere
IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH).

[ Table H-1 VITAL AREAS

* 1(2) Containment Building
* Primary auxiliary building
. Turbine Building
* Control Building
. Diesel Generator Building
. Gas Turbine Building
| Circ Water Pump House

HA3.2. Report or detection of gases in concentration GREATER THAN the LOWER
FLAMMABILITY LIMIT within or contiguous to a Safe- ShutdownNITAL AREA (Table H-
1VAL AREA.

I Table H-1 VITAL AREA I

l 1(2) Containment Building
* Primary auxiliary building
* Turbine Building
. Control Building
. Diesel Generator Building
* Gas Turbine Building
* Circ Water Pump House

K
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Basis:

This IC is based on gases that affect the safe operation of the plant. This IC applies to buildings
I and areas contiguous to plant VITAL AREAs or other significant buildings or areas (i.e., seviGe

water pump house). The intent of this IC is not to include buildings (e.g., warehouses) or other
areas that are not contiguous or immediately adjacent to plant VITAL AREAs. It is appropriate that
increased monitoring be done to ascertain whether consequential damage has occurred.
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.

| EAL -#1HA3.1 is met if measurement of toxic gas concentration results in an atmosphere that is
IDLH within a VITAL AREA or any area or building contiguous to VITAL AREA. Exposure to an
IDLH atmosphere will result in immediate harm to unprotected personnel, and would preclude
access to any such affected areas.

EAL #2HA3.2 is met when the flammable gas concentration in a VITAL AREA or any building or
area contiguous to a VITAL AREA exceed the LOWER FLAMMABILITY LIMIT. 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. Once it has been determined that an uncontrolled release is
occurring, then sampling must be done to determine if the concentration of the released gas is

I within this range.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA4
Initiating Condition - ALERT

Confirmed Security Event in a Plant PROTECTED AREA.

Operating Mode Applicability: All

Example-Emergency Action Levets:Emergency Action Levels:
or HA4.2)

(HA4.1

I
HA4.1. INTRUSION into the plant PROTECTED AREA by a HOSTILE FORCE.

HA4.2. Security [Supewision-4telShift Supervisor reports any of the following:
* Sabotage device discovered in the PROTECTED AREA
* Standoff attack on the site protected area by a HOSTILE FORCE (i.e., Sniper)
* ANY Security event of increasing severity that persists for -GREATER THAN

30 minutes:
Credible bomb threats

. Extortion
Suspicious Fire or Explosion
Significant Security System Hardware Failure

* Loss of Guard Post Contact

Other se curity events as determined from (site specific) Safeguc
rcported by the (site spec eific ecuity shift SeUP viion

3raS uontIn' ieRG P-'aR and

Basis:

This class of security events represents an escalated threat to plant safety above that contained in
I the NOUEUE. A confirmed INTRUSION report is satisfied if physical evidence indicates the

presence of a HOSTILE FORCE within the PROTECTED AREA.

The Physical Security Plan identifies numerous events/conditions that constitute a
threat/compromise to station security. Only those events that involve actual or potential substantial
degradation to the level of safety of the plant need to be considered.Consideration should be given
to the following types of events when evaluating an cn ithriteriaf the it e
Security Contingency Plan: SABOTAGE, HOSTAGE.- -EXTORTION, and STRIKE ACTION. The
Safeguards Contingency Pin dntifoc numerous evcnt /condiiorns that constotute a
threat/compromise to a Station's security. Only those events that involve Actual or Potential
Substantial degradation to the level of safety of the plant need to be considered. The following
events would not normally meet this requirement; (e.g., Failure by a Member of the Security Force
to carry out an assigned/required duty, internal disturbances, loss/compromise of safeguards
materials eo strike actionrs)

INTRUSION into a VITAL AREA by a HOSTILE FORCE will escalate this event to a Site Area
Emergency.
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Reference is made to (site-specific)-sSecurity 6Shift sSupervisionor because these-this individuals
I are-is the designated personnel on-site qualified and trained to confirm that a security event is

C~ occurring or has occurred. Training on security event classification confirmation is closely
controlled due to the strict secrecy controls placed on the plant Security Plan.

PBNP Basis Reference(s):

1. Physical Security Plan

2. NMC fleet Security Threat Assessment Policy
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA5
Initiating Condition - ALERT

Control Room Evacuation Has Been Initiated.

Operating Mode Applicability: All

I Example-Emergen rnEmergency Action Level:

I
HA5.1. Entry into AOP-10 Control Room In

title(s)] for control room evacuation.
accessibilityffsite specific) procedure number(s) and

Basis:

With the control room evacuated, additional support, monitoring and direction through the
Technical Support Center and/or other emergency response facility is necessary. The AOP-10
series of procedures provide specific instructions for evacuating the Control Room/Building and
establishing plant control in alternate locations. Inability to establish plant control from outside the
control room will escalate this event to a Site Area Emergency.

PBNP Basis Reference(s):

1. AOP-10 Control Room Inaccessibility

2. AOP-10A Safe Shutdown - Local Control

3. AOP-10B U1(2) Safe to Cold Shutdown in Local Control
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HAZARDS AND 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

| ExamplezrnergencyEmergency Action Level:

| HA6.1. 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 potential substantial
degradation of the level of safety of the plant. Any releases are expected to be limited to
small fractions of the EPA Protective Action Guideline exposure levels-.

Basis:

This EAL is intended to address 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.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HSI
Initiating Condition - SITE AREA EMERGENCY

Confirmed Security Event in a Plant VITAL AREA.

Operating Mode Applicability: All

Example-Emerg =A o Levelsemergency Action Levels: (HS1.1
or HS1.2)

| HS1.1. INTRUSION into the plant VITAL AREA by a HOSTILE FORCE.

HS1.2. Security Supervision reports confirmed sabotage discovered in a VITAL AREA
Other security events as determined from (site specific) Safeguards Contingency Plan and

reported by the (sit spedific) security shift supervision

Basis:

This class of security events represents an escalated threat to plant safety above that contained in
the Alert IC in that a HOSTILE FORCE has progressed from the PROTECTED AREA to a VITAL
AREA.

Consideration should beis given to the following types of events when evaluating an event against
the criteria of the site specific Security ContingencyPhysical Security Plan: SABOTAGE and
HOSTAGE / EXTORTION. The Physical Securityaeguards Contingency Plan identifies
numerous events/conditions that constitute a threat/compromise to a Station's security. Only those
events that involve Actual or Likely Major failures of plant functions needed for protection of the
public need to be considered. The following events would not normally meet this requirement;
(e.g., Failure by a Member of the Secudity Force to carry-ut-an assigned/required duty, internal
disturbances, loss/compromise of safeguards materials or 6trike actikn.

Loss of Plant Control would escalate this event to a GENERAL EMERGENCY.

Reference is made to (site spedif)-s Security aShift sSupervisienor because these-this individuals
are-is the designated personnel on-site qualified and trained to confirm that a security event is
occurring or has occurred. Training on security event classification confirmation is closely
controlled due to the strict secrecy controls placed on the plant Physical Security Plan.

PBNP Basis Reference(s):

1. Physical Security Plan

2. NMC fleet Security Threat Assessment Policy
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HAZARDS AND 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

I Example-E-mergencyEmergency Action Level:

| HS2.1. Control room evacuation has been initiated.

AND

Control of the plant cannot be established per AOP-1 OA Safe Shutdown - Local
Control[(site specific) proceduro number(s) and name(s)] within [(site-speeifiG]15)
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. Site-spedifiG-time for transfer based on analysis or
assessments as to hoW quickly control must be reestablished without core uncovering and/or core
damage. This time should not exceed 15 minutes without additional justification. The determination
of whether or not control is established at the remote shutdown panel is based on Emergency
Director (ED) judgment. The ED is expected to make a reasonable, informed judgment within the
site-speGiflc4time for transfer that the licensee operator has control of the plant from the remote
shutdown panel.

The AOP-10 series of procedures provide specific instructions for evacuating the Control
Room/Building and establishing plant control in alternate locations.

The intent of the EAL is to establish control of important plant equipment and knowledge of
important plant parameters in a timely manner. Primary emphasis should be placed on those
components and instruments that supply protection for and information about safety functions.
Typically, these safety functions are reactivity control (ability to shutdown the reactor and maintain
it shutdown), RCS inventoryr3o level (ability to cool the core), and secondary heat
removaldecay heat removal (ability to maintain a heat sink) for a BWR. The equivalent functions
for a PWR are reactivity control, RCS inventory, and secondary heatI emval.

Escalation of this event, if appropriate, would be by Fission Product Barrier Degradation, Abnormal
| Rad Levels/Radiological Effluent, or Emergency Director Judgment ICs.

PBNP Basis Reference(s):
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1. AOP-10 Control Room Inaccessibility

2. AOP-1OA Safe Shutdown - Local Control

3. AOP-1OB Safe to Cold Shutdown in Local Control

4. BG AOP-1OA, Safe Shutdown - Local Control
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HAZARDS AND 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

Example-Emergency Action Level:

| HS3.1. 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. 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 is intended to address 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.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HG1
Initiating Condition - GENERAL EMERGENCY

Security Event Resulting in Loss Of Physical Control of the Facility.

Operating Mode Applicability: All

E-xample mergen Emergency Action Level:

HG1.1. A HOSTILE FORCE has taken control of plant equipment such that plant personnel are
unable to operate equipment required to maintain safety functions as indicated by loss of
physical control of EITHER:

A VITAL AREA such that operation of equipment required for safe shutdown is lost

OR

Spent fuel pool cooling systems if imminent fuel damage is likely (e.g., freshly off-
loaded reactor core in the pool).

Basis:

This IC encompasses conditions under which a HOSTILE FORCE has taken 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. Typically, these safety functions are reactivity control (ability to shut down the reactor and
keep it shutdown) reatOF water levelRCS inventory (ability to cool the core), and deGay-secondary
heat removal (ability to maintain a heat sink)-fGr-a-BWR. The-equiVaenctions for a PWR are
reaGtivity cGntrol, RCS inventory, and secondary heat removab.-lf 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 should also-addresses loss of physical control of spent fuel pool cooling systems if
imminent fuel damage is likely (e.g., freshly off-loaded reactor core in pool).

Loss of physical control of the control room or remote shutdown capability alone may not prevent
the ability to maintain safety functions per se.
Design of the remote shutdown capability and the !ocation of the transfer switches should be

taken into account.

PBNP Basis Reference(s):

1. Physical Security Plan

2. NMC fleet Security Threat Assessment Policy
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HAZARDS AND 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

I Exaple- m - -GyEmergency Action Level:

| HG2.1. 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. Releases can be
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite
for more than the immediate site area.

Basis:

This EAL is intended to address 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.

PBNP Basis Reference(s):

None
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C. C
Table S-0

Recognition Category S

System Malfunction

INITIATING CONDITION MATRIX

(

SOUE

SUI Loss of All Offsite Power to
Essential Busses for GREATER
THAN 15 Minutes.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

ALERT

SA5 AC power Power eapab;iity
Capability to es6etialEssential
busser-Busses Reduced to a
Single Power Source for
GREATER THAN 15 minutes
Such That Any Additional Single
Failure Would Result in Station
Blackout.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SA2 Failure of Reactor Protection
System Instrumentation to Com-
plete or Initiate an Automatic
Reactor SeramTrip Once a
Reactor Protection System
Setpolnt Has Been Exceeded
and Manual ScrarnTrip Was
Successful.
Op. Modes: Power Operation,
Startup, Hot Standby

SA3 Deleted

SITE AREA EMERGENCY

SS1 Loss of All Offsite Power and
Loss of All Onsite AC Power to
Essential Busses.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

GENERAL EMERGENCY

SG1 Prolonged Loss of All Offsite
Power and Prolonged Loss of All
Onsite AC Power to Essential
Busses.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SS2 Failure of Reactor Protection
System Instrumentation to Com-
plete or Initiate an Automatic
Reactor ScramTrip Once a
Reactor Protection System
Setpoint Has Been Exceeded
and Manual S mTdrip Was
NOT Successful.
Op. Modes: Power Operation,
Startup

SS4 Complete Loss of Heat Removal
Capability.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SG2 Failure of the Reactor Protection
System to Complete an Auto-
matic ScrmTrip and Manual
ScramTrip was NOT Successful
and There is Indication of an
Extreme Challenge to the Ability
to Cool the Core.
Op. Modes: Power Operation,
Startup

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

SU3 UNPLANNED Loss of Most or All
Safety System Annunciation or
Indication in The Control Room
for GREATER THAN 15 Minutes
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SA4 UNPLANNED Loss of Most or All
Safety System Annunciation or
Indication in Control Room With
Either (1) a SIGNIFICANT
TRANSIENT In Progress, or (2)
Compensatory Non-Alarming
Indicators are Unavailable.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

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

System Malfunction

INITIATING CONDITION MATRIX

C

SU7 Deleted SA1 Deleted SS3 Loss of All Vital DC Power.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

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

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

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

SU8 Inadvertent Criticality.
Op Modes: Hot Standby, Hot
Shutdown

SS5 Deleted
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SYSTEM MALFUNCTION

Sul
Initiating Condition -- NOTIFICAR ION OF-UNUSUAL EVENT

Loss of All Offsite Power to Essential Busses for GREATER THANreater Thar 15
Minutes.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

EXample-mergenoyEmergency Action Level:

SU1.1. Loss of all offsite power to both safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06
(site specific) transformers for GREATER THANgreaterthan 15 minutes.

AND

At least 1 (site-specific) emergency generators areis supplying power to an emergency
busses

Basis:

Prolonged loss of 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 AC Power (e.g.,
Station Blackout). Fifteen minutes was selected as a threshold to exclude transient or momentary
power losses.

The 4160 VAC system includes two safety-related (essential) buses per unit, 1(2)-A05 (A train)
and 1(2)-A06 (B train). Offsite power from the 345 KVAC system is stepped down through the 13.8
KVAC system to the Low Voltage Station Auxiliary Transformer (LVSAT) 1(2)-X04. The LVSATs
provide power to 4160 VAC switching buses 1 (2)-A03 and 1 (2)-A04, which in turn provide power to
safety-related buses 1 (2)-A05 and 1 (2)-A06.

During emergency or abnormal situations, the 4160 VAC system is supplied by emergency diesel
generators (GO1 through G04) or the gas turbine generator (GO5). Following a loss of power, ECA
0.0 provides guidance to restore power to any 4160 VAC safety-related bus. For the purpose of
classification under this EAL, offsite power sources include any of the following:

* 345 KVAC system supplying power to the 13.8 KVAC system and the unit LVSATs

* Cross-tying with the opposite unit power supply

. Backfeeding power to the UATs through the 19 KVAC system and the main step-up
transformer X-01. Note that the time required to effect the backfeed is likely longer than the
fifteen-minute interval. If off-normal plant conditions have already established the backfeed,
however, its power to the safety-related buses may be considered an offsite power source.

PBNP has the capability to cross-tie AC power from the other unit and therefore takes credit for
the redundant power source for this IC. However, the inability to effect the cross-tie within 15
PBNP 5-S-3



minutes warrants declaring a UE.Plants that have thc capability to cross tie AC power from a
companion unit may take credit for the redundant power source in the associated EAL for this lG-
nability tAoeffect the coGss -tie within 15 minutes warants delring a N-UE.

PBNP Basis Reference(s):

1. DBD-22, 4160 VAC System

2. DBD-18, 13.8 KVAC System

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A Main Power Transformer Backfeed
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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
Hot Shutdown

E-xample-Emergenc~yEmergency Action Level:

SU2.1. Plant is not brought to required operating mode within (site speGifir.-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.
In any case, the initiation of plant shutdown required by the site-PBNP Technical Specifications
requires a one hour report under 10 CFR 50.72 (b) Non-emergency events. The plant is within its
safety envelope when being shut down within the allowable action statement time in the Technical
Specifications. An immediate NSUE 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 NSUE 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. Other required Technical Specification shutdowns that involve precursors to
more serious events are addressed by other System Malfunction, Hazards, or Fission Product
Barrier Degradation ICs.

PBNP Basis Reference(s):

1. PBNP Technical Specifications
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SYSTEM MALFUNCTION

SU3
Initiating Condition -- NOT!FICTF-UNUSUAL EVENT

UNPLANNED Loss of Most or All Safety System Annunciation or Indication in The
Control Room for GREATER THAN 15 Minutes

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Example-E-mergenecyEmergency Action Level:

SU3.1. UNPLANNED loss of most or all (site-speGific)Gannunciators or indicators associated with
the following safety systems for gFeater-thanGREATER THAN 15 minutes

. ECCS
Containment Isolation
Reactor Trip
Process or Effluent Radiation Monitors

* Electrical Distribution/Diesel Generators

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 annunciation or indication
equipment.

Recognition of the availability of computer based indication equipment is considered (e.g., SPDS,
plant computer, etc.).

Quantification of "Most" is arbitrary, however, it is estimated that if approximately 75% of the safety
system annunciators or indicators are lost, there is an increased risk that a degraded plant
condition could go undetected. It is not intended that plant personnel perform a detailed count of
the instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions.

It is further recognized that most plant designs provides redundant safety system indication
powered from separate uninterruptable power supplies. While failure of a large portion of
annunciators is more likely than a failure of a large portion of indications, the concern is included in
this EAL due to difficulty associated with assessment of plant conditions. The loss of specific, or
several, safety system indicators should remain a function of that specific system or component
operability status. This will-beis addressed by the specific Technical Specification. The initiation of
a Technical Specification imposed plant shutdown related to the instrument loss will be reported
via 10 CFR 50.72 If the shutdown is not in compliance with the Technical Specification action, the
NSUE is based on SU2 "Inability to Reach Required Shutdown Within Technical Specification
Limits."

Site-speGifie)The specified annunciators or indicators for this EAL must-include those identified in
the Abnormal Operating Procedures, in the Emergency Operating Procedures, and in other EALs
(e.g., area, process, and/or effluent rad monitors, etc.).
PBNP 5-S-6



Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
Due to the limited number of safety systems in operation during cold shutdown, refueling, and
defueled modes, no IC is indicated during these modes of operation.

This NOUE will be escalated to an Alert if a transient is in progress during the loss of annunciation
or indication.

PBNP Basis Reference(s):

1. OM 1.1, Conduct of Plant Operations, Attachment 2
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SYSTEM MALFUNCTION

SU4
Initiating Condition -- NOTIFICATION OF-UNUSUAL EVENT

Fuel Clad Degradation.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

ExamW.Emg Action Levlls:emergency Action Levels: (SU4.1
or SU4.2)

SU4.1. Failed Fuel Monitor (RE-109) GREATER THAN 750 mR/hr indicating fuel clad
degradation(Site specific) radiation monitor readigs4ndiGatingfuel-Glad-degmadatkoR
greater than Technical Specification allowable limits.

SU4.2. (Site-spefio)-oCoolant sample activity GREATER THAN 50 pCi/gm dose equivalent I-
131 value indicating fuel clad degradation greater than Technical Specification allowable
limits.

Basis:

This IC is included as a NSUE 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-# 4SU4.1 addresses
site specifiG radiatkwmlitor readings Such as BWR air-ejeGtOF mo nitnrs--P the failed fuel
monitors, etG.-,that provides indication of fuel clad integrity [Ref. 2]. 750 mR/hr is the value that
corresponds to approximately 0.1% fuel clad damage.EAL-#2 SU4.2 addresses coolant samples
exceeding coolant technical specifications for iodine spike [Ref. 1]. Escalation of this IC to the Alert
level is via the Fission Product Barrier Degradation Monitoring ICs. Theugh tThe referenced
Technical Specification limits are mode dependent.-i44s apprepriate4 hatthe EAL's be appliGable in
all modes, as the' indicate a potential degradation in the level of safet f the plant. The

eo 4C to SU4 for the Cold ShutdownlRefueling modes is CU5.

PBNP Basis Reference(s):

1. Tech Spec 3.4.16 - RCS Specific Activity
2. Calc 2004-0019, Failed Fuel Monitor (RE-109) Reading / Fuel Damage Correlation
E-P4P 10.2, Core Damnage Estimation, Step 4.1
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SYSTEM MALFUNCTION

SU5
K Initiating Condition -- NOIFICATION OF-UNUSUAL EVENT

RCS Leakage.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

E-xam Emergenc tio Levelsemergency Action Levels: (SU5.1
or SU5.2)

SU5.1. Unidentified or pressure boundary leakage GREATER THAN 10 gpm.

SU5.2. 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 10 gpm
value for the unidentified and pressure boundary leakage was selected as it is observable with

K . normal control room indications. Lesser values must generally be determined through time-
consuming surveillance tests (e.g., mass balances). 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. In either case, escalation of this IC to the Alert level is via Fission
Product Barrier Degradation ICs.

PBNP Basis Reference(s):

1. TS 3.4.13, RCS Operational Leakage limits

2. 01 55, Primary Leak Rate Calculation

3. OM 3.19, Reactor Coolant System Leakage Determination
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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
Hot Shutdown

_- - - - - - . _ ̂ A n :__
�-xamuie--�-mcruencv -�cimon Levels*Emergency Action Levels: (SU6.1
or SU6.2)

. - _ _,-

SU6.1. Loss of all Table C-I(site-specifiG4ist) onsite communications capability affecting the
ability to perform routine operations.

Table C-1 Onsite Communications Systems
. Plant Ppublic Aaddress Ssystem
* Security Radio
* Commercial TelepPhone Ssystem
. Portable radios
. Sound power phones

SU6.2. Loss of all Table C-2(site-speGifiGclist) offsite communications capability.

Table C-2 Offsite Communications Systems
* Emergency Notification System (ENS)
* Health Physics Network (HPN)
* Operations Control Counterpart Link (OCCL)
* Management Counterpart Link (MCL)
* Protective Measures Counterpart Link (PMCL)
* Reactor Safety Counterpart Link (RSCL)
* Nuclear Accident Reporting System (NARS)
* Commercial TelepPhone System
* General Telephone Lines
* Manitowoc County Sheriffs Department Radio

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

K) 2 addressed by 10 CFR 50.72.
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The availability of one method of ordinary offsite communications is sufficient to inform state and
local authorities of plant problems. This EAL is intended to be used only when extraordinary
means (e.g., relaying of information from radio transmissions, individuals being sent to offsite
locations, etc.) are being utilized to make communications possible.

Site specific-Iist-feiTable C-1 onsite communications loss [Ref. 1, 2] must-encompasses the loss of
all means of routine communications (e.g., commercial telephones, sound powered phone
systems, page party system (Gaitronics) and radios / walkie talkies).

Site specific list foiTable C-2 offsite communications loss [Ref. 1, 2] must-encompasses the loss of
all means of communications with offsite authorities. This should includes the ENS, commercial
telephone lines, telecopy transmissions, and dedicated phone systems.

PBNP Basis Reference(s):

1. EPMP 2.1, Testing of Communications Equipment

2. EPMP 2.1A, Monthly Communications Test
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SYSTEM MALFUNCTION

SU8

j Initiating Condition - NOTIFICATION OF-UNUSUAL EVENT

Inadvertent Criticality.

OPERATING MODE APPLICABILITY Hot Standby
Hot Shutdown

Exam Emergen yEmergency Action Level: (SU8.1) or SU8.2)

-. An UNPLANNED extended positive period observed on nucicar4iRstrumertatiGn-

SU8.21. An UNPLANNED sustained positive startup rate observed on nuclear instrumentation.

Basis:

This IC addresses inadvertent criticality events. While the primary concern of this IC is criticality
events that occur in Cold Shutdown or Refueling modes (NUREG 1449, Shutdown and Low-Power
Operation at Commercial Nuclear Power Plants in the United States), the IC is applicable in other
modes in which inadvertent criticalities are possible. This IC indicates a potential degradation of
the level of safety of the plant, warranting an NOUE-Unusual Event 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.

This condition can be identified using the period menitersstartup rate monitor. The term
aextendedsustained" is used in order to allow exclusion of expected short term positive
peuiods/startup rates from planned control rod movements for PWRs and BWRs (such as
shutdown bank withdrawal for PWRs). These short term positive periods startup rates are the
result of the Uwxease-rise in neutron population due to subcritical multiplication.

This condition can be identified using startup rate monitors (1(2)NI-31D/32D - Source Range
Startup Rate, and 1(2)NI-35D/36D - Intermediate Range Startup Rate) [Ref. 1].

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.

Note: This EAL is SU8 following SU6. SU7 is not used in NEI 99-01 Revision 4 and that
convention is carried forward here.

PBNP Basis Reference(s):

1. OP 1 B, Reactor Startup
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SYSTEM MALFUNCTION

SA2
Initiating Condition - ALERT

Failure of Reactor Protection System Instrumentation to Complete or Initiate an
Automatic Reactor S&ramTrip Once a Reactor Protection System Setpoint Has Been
Exceeded and Manual SGcamTrip Was Successful.

Operating Mode Applicability: Power Operation
Startup
Hot Standby

E-,ample-E-mergencyEm ergency Action Level:

SA2.1. Indication(s) exist that a Reactor Protection System (RPS) setpoint was exceeded

AND

RPS automatic trip did NOT reduce power to LESS THAN 5%

AND

Any of the following operator actions are successful in reducing power to LESS THAN
5%:

* Use of Reactor Trip Buttons
* De-energizing 1(2)BOI and 1(2)B02

Indication(s) exist that indicate that reactor protection system setpoint was exceeded and
automatic scram did not occur, and a successfulmanual scram occurred.

Basis:

This condition indicates failure of the automatic protection system to soram-trip the reactor. This
condition is more than a potential degradation of a safety system in that a front line automatic
protection system did not function in response to a plant transient and thus the plant safety has
been compromised, and design limits of the fuel may have been exceeded. An Alert is indicated
because conditions exist that lead to potential loss of fuel clad or RCS integrity. Reactor protection
system setpoint being exceeded, rather than limiting safety system setpoint being exceeded, is
specified here because failure of the automatic protection system is the issue. A manual 6Gramtrip
is any set of actions by the reactor operator(s) in the control room at the reactor control console
which causes control rods to be rapidly inserted into the core and brings the reactor subcritical
(e.g., reactor trip button, Alternate Rod Insertion). Failure of manual sramtrip would escalate the
event to a Site Area Emergency.

PBNP Basis Reference(s):

1. CSP-ST.0, Critical Safety Function Status Trees

2. BG-CSP-ST.0, Critical Safety Function Status Trees

3. EOP-0, Reactor Trip or Safety Injection
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SYSTEM MALFUNCTION

SA4
K>S Initiating Condition - ALERT

UNPLANNED Loss of Most or All Safety System Annunciation or Indication in Control
Room With Either (1) a SIGNIFICANT TRANSIENT in Progress, or (2)
Compensatory Non-Alarming Indicators are Unavailable.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Examnplee-mergencyEmergency Action Level:

SA4.1. UNPLANNED loss of most or all (site-6peGifilannunciators or indicators associated with
the following safety systems for greatef-thariGREATER THAN 15 minutes

* -ECCS
* Containment Isolation
* Reactor Trip
* Process or Effluent Radiation Monitors
* Electrical Distribution/Diesel Generators

AND

Either of the following: (a or b)

a. A SIGNIFICANT TRANSIENT is in progress.

OR

b. Compensatory non-alarming indications are unavailable.

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 annunciation or indication
equipment during a transient. Recognition of the availability of computer based indication
equipment is considered (e.g., SPDS, plant computer, etc.).

SIGNIFICANT TRANSIENT includes response to automatic or manually initiated functions such as
trips, runbacks involving greater than 25% thermal power change, ECCS injections, or thermal power
oscillations of 10% or greater.

Compensatory non-alarming indications include the plant process computer, SPDS, plant recorders,
or plant instrument displays in the control room. If both a major portion of the annunciation system
and all computer monitoring are unavailable, the Alert is required.

PBNP 5-S-1 5



"Planned" loss of annunciators or indicators includes scheduled maintenance and testing activities.

Quantification of "Most" is arbitrary, however, it is estimated that if approximately 75% of the safety
system annunciators or indicators are lost, there is an increased risk that a degraded plant
condition could go undetected.. It is not intended that plant personnel perform a detailed count of
the instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions. It is also not intended that the Shift Supervisor be tasked with making a
judgment decision as to whether additional personnel are required to provide increased monitoring
of system operation.

It is further recognized that most-plant designs provides redundant safety system indication
powered from separate uninterruptable power supplies. While failure of a large portion of
annunciators is more likely than a failure of a large portion of indications, the concern is included in
this EAL due to difficulty associated with assessment of plant conditions. The loss of specific, or
several, safety system indicators should remain a function of that specific system or component
operability status. This will be addressed by the specific Technical Specification. The initiation of a
Technical Specification imposed plant shutdown related to the instrument loss will be reported via
10 CFR 50.72. If the shutdown is not in compliance with the Technical Specification action, the
NSUE is based on SU2 "Inability to Reach Required Shutdown Within Technical Specification
Limits."

Site-specifloThe specified annunciators or indicators for this EAL must-include those identified in
the Abnormal Operating Procedures, in the Emergency Operating Procedures, and in other EALs
(e.g., area, process, and/or effluent rad monitors, etc.).

"r-onpensatoFy non-alarming indiGations" in this eontext includes computer based information
such-as-SPDS. This should include all cmp-ute 'sstems-availab-e fr-Fthis use depending on
speific plant design and 6ubsequent retrofits. If both a major portion of the annunciation system
and all oGm pt-men to+ring ar v ana':ilable, the Alert is required.

Due to the limited number of safety systems in operation during cold shutdown, refueling and
defueled modes, no IC is indicated during these modes of operation.

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

Note: This EAL is SA4 following SA2. SA2 is not used in NEI 99-01 Revision 4 and that convention
is carried forward here.

PBNP Basis Reference(s):

1. OM 1.1, Conduct of Plant Operations, Attachment 2
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SYSTEM MALFUNCTION

SA5
Initiating Condition -- ALERT

AC power capability to essential busses reduced to a single power source for
GREATER THAN 15 minutes such that any additional single failure would result in
station blackout.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

E-xampte-EmergencyEmergency Action Level:

SA5.1. AC power capability to safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06site-specific
essential-busses reduced to only one of the following sourcesa singlc power-source for
greaterthanGREATER THAN 15 minutes

* A single emergency diesel generator (G01, G02, G03 or G04)
* LVSAT 1 (2)-X04
* Cross-tying with the opposite unit power supply

AND

Any additional single failure will result in station blackout.

Basis:

This IC and the associated EALs are intended to provide an escalation from IC SUI, "Loss of All
Offsite Power To Essential Busses for Greater Than 15 Minutes." The condition indicated by this
IC is the degradation of the offsite and onsite power systems such that any additional single failure
would result in a station blackout. This condition could occur due to a loss of offsite power with a
concurrent failure of one emergency diesel generator to supply power to its emergency busses.
Another related condition could be the loss of all offsite power and loss of onsite emergency
diesels with only one train of emergency busses being backfed from the unit main generator, or
the loss of onsite emergency diesels with only one train of emergency busses being backfed from
offsite power. Offsite power sources include the four 345 KVAC lines (111, 121, Q303 and 151)
through the 13.8 KVAC system to the LVSAT and 345 KVAC backfed through the 19 KVAC
system to the UAT. Note that the time required to effect a backfeed to the UAT is likely longer than
the fifteen-minute interval. If off-normal plant conditions have already established the backfeed,
however, its power to the safety-related buses may be considered an offsite power source. Onsite
power sources consist of the emergency diesel generators, the gas turbine generator (GO5)
feeding the 13.8 KVAC system to the LVSATs, the unit main turbine generator, and power
supplied from the opposite unit. Several combinations of power failures could therefore satisfy this
EAL. The subsequent loss of this-the single remaining power source would escalate the event to a
Site Area Emergency in accordance with IC SS1, "Loss of All Offsite and Loss of All Onsite AC
Power to Essential Busses."
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PBNP Basis Reference(s):

1. DBD-22, 4160 VAC System

2. DBD-18, 13.8 KVAC System

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A Unit 1, Main Power Transformer Backfeed

At multi-unit stations, the EALs should allow credit for operation-of-installed design features, such
as cross tics or swing diesels, provided that abnormal or emergency operating-prooedures
address their use. However, these stations must also consider heimpact-of-this-condition on other
shared safetyfunotions in developing the site specific E-AL
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SYSTEM MALFUNCTION

SS1
Initiating Condition - SITE AREA EMERGENCY

Loss of All Offsite Power and Loss of All Onsite AC Power to Essential Busses.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

E-xanple--E-mergencmyEergency Action Level:

SS1.1. Loss of all offsite power to safety-related 4160 VAC buses 1(2)-A05 AND 1(2)-A06
power to (site specific) transformers.

AND

Failure of all (site -specific)-emergency generators to supply power to safety-related 4160
VAC busesernergency busses.

AND

Failure to restore power to at least one safety-related 4160 VAC emflergency bus within
15 (rite-spe6fi-minutes from the time of loss of both offsite and onsite AC power.

Basis:

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 will
cause core uncovering and loss of containment integrity, thus this event can escalate to a General
Emergency. The (Site -sPecfic) time duration should be seleotedo-ex-udeY-Ijransient or momentary
power losses, but should not exceed 15 minutes.

Offsite power sources include the four 345 KVAC lines (111, 121, Q303 and 151) through the 13.8
KVAC system to the LVSAT and 345 KVAC backfed through the 19 KVAC system to the UAT.
Note that the time required to effect a backfeed to the UAT is likely longer than the fifteen-minute
interval. If off-normal plant conditions have already established the backfeed, however, its power
to the safety-related buses may be considered an offsite power source. Onsite power sources
consist of the emergency diesel generators, the gas turbine generator (GO5) feeding the 13.8
KVAC system to the LVSATs, the unit main turbine generator, and power supplied from the
opposite unit.

Escalation to General Emergency is via Fission Product Barrier Degradation or IC SG1,
"Prolonged Loss of All Offsite Power and Prolonged Loss of All Onsite AC Power."

Consideration should be given to operable loads necessary to remove decay heat or provide
Reactor Vessel makeup capability when evaluating loss of AC power to safety-related 4160 VAC

> essentialbusses. Even though an safety-related 4160 VAC essential bus may be energized, if
necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or Reactor
Vessel makeup capability) are not operable on the energized bus then the bus should not be
PBNP 5-S-19



considered operable. If this bus was the only energized bus then a Site Area Emergency per SS1
should be declared.

PBNP Basis Reference(s):

1. DBD-22, 4160 VAC System

2. DBD-18, 13.8 KVAC System

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A U1, Main Power Transformer Backfeed
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SYSTEM MALFUNCTION

SS2
Initiating Condition -- SITE AREA EMERGENCY

Failure of Reactor Protection System Instrumentation to Complete or Initiate an
Automatic Reactor SoramTrip Once a Reactor Protection System Setpoint Has Been
Exceeded and Manual SramTrip Was NOT Successful.

Operating Mode Applicability: Power Operation
Startup

Example-E-mergencyEmergency Action Level:

SS2.1. lnicatien(6) exist that automatic and manual cranm were not successful.Indication(s)
exist that automatic and manual trip were NOT successful in reducing power to LESS
THAN 5%.

Basis:

Automatic and manual scram-trip are not considered successful if action away from the reactor
control console was required to scram-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. 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. Escalation of this event to a General
Emergency would be via Fission Product Barrier Degradation or Emergency Director Judgment
ICs.

Automatic or manual reactor trip is considered successful if actions taken at the main control
panels (use of reactor trip buttons, de-energizing 1(2)B01 and 1(2)B02) result in reducing reactor
power less than 5%.

PBNP Basis Reference(s):

1. CSP-ST.0, Critical Safety Function Status Trees

2. BG-CSP-ST.0, CRITICAL SAF ETY FUNCTION STATUS TREES

3. CSP-S.1, Response to Nuclear Power Generation/ATWS

4. EOP-0, Reactor Trip or Safety Injection
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SYSTEM MALFUNCTION

SS3
K) Initiating Condition -- SITE AREA EMERGENCY

Loss of All Vital DC Power.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

E-x-ample-EmergencyEmergency Action Level:

SS3.1. Loss of aAll vVital DC pPower based on LESS THAN 115 VDC on 125 VDC buses D-01,
D-02, D-03 and D-04(site specific) bus voltage ndiGatIGns for greater haRGREATER
THAN 15 minutes.

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. Escalation to a General Emergency
would occur by Abnormal Rad Levels/Radiological Effluent, Fission Product Barrier Degradation,
or Emergency Director Judgment ICs. Fifteen minutes was selected as a threshold to exclude
transient or momentary power losses.

The safety-related station batteries have been sized to carry their expected shutdown loads
following a plant trip/LOCA and loss of offsite power or following a station blackout for a period of
one hour without battery terminal voltage falling below the minimum bus voltages required for
equipment operation. The bus voltage for full operability at all connected loads varies and is
specific for each bus. At 115 VDC loss of equipment function would begin to occur. 105 VDC was
not selected because it is the voltage of a completely discharged battery. By the time the bus
voltage has degraded to below 105 VDC, the ability to monitor and control important plant safety
functions would be severely compromised. 115 VDC represents a value at which some plant
functions would begin to be lost. 115 VDC is below the minimum normal operating voltage, to
preclude entering this EAL due to normal operational situations.

PBNP Basis Reference(s):

1. 0-SOP-DC-001/2/3/4
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SYSTEM MALFUNCTION

SS4
Initiating Condition - SITE AREA EMERGENCY

Complete Loss of Heat Removal Capability.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Exampe -EmergenryEmergency Action Level:

SS4.1. Loss of core cooling (CSP-C.1) and-AND heat sink (CSP-H.1) (PWR).

SS4.1. Heat Capacity Temperature Limit =urc eXcccdcd (BWR).

Basis:

This EAL addresses complete loss of functions, including ultimate heat sink, required for hot
shutdown with the reactor at pressure and temperature. Reactivity control is addressed in other
EALs. For BWRs the loss of heat removal function isindicated4by-the Heat Removal Capability

VTepature Limit )uRe being eXcecded.

Under these conditions, there is an actual major failure of a system intended for protection of the
public. Thus, declaration of a Site Area Emergency is warranted. Escalation to General
Emergency would be via Abnormal Rad Levels / Radiological Effluent, Emergency Director
Judgment, or Fission Product Barrier Degradation ICs.

PBNP Basis Reference(s):

1. NoneCSP-C.1, Response to Inadequate Core Cooling

2. CSP-H.1, Response to Loss of Secondary Heat Sink
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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
Hot Shutdown

EcamplE-mergencyEmergency Action Level:

SS6.1. a-.Loss of most or all (site spedifio)-annunciators associated with the following safety
systems

. ECCS
* Containment Isolation
* Reactor Trip
* Process or Effluent Radiation Monitors

Electrical Distribution/Diesel Generators

AND

SIGNIFICANT TRANSIENT in progress.

AND

b-Compensatory non-alarming indications are unavailable.

AND

e,-Indications needed to monitor the ability to shut down the reactor, maintain the core
cooled, maintain the reactor coolant system intact, or maintain containment intactmoniter
(site spedfi) safety functions-are unavailable.

AND

d. SIGNFIC\ANT TRANSIENT in progrcss.

Basis:

This IC and its associated EAL are intended to recognize the inability of the control room staff to
t 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.
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SIGNIFICANT TRANSIENT includes response to automatic or manually initiated functions such as
trips, runbacks involving greater than 25% thermal power change, ECCS injections, or thermal power
oscillations of 10% or greater.

K. Compensatory non-alarming indications include the plant process computer, SPDS, plant recorders,
or plant instrument displays in the control room.
(Site spccific) annunciators for this EAL should be limited to include those identified in the
Abnormal Operating Procedures, in the Emergency Operating Procedures, and in other EALs
(edg. rretF, etG.)

''Gompensatory non alarming indications" in this context includes oGmputer based-informaion
cuGh as SPDS. This should include all Gomputer 6ystems available fbr-4his use depending on
6peoifiG plant design and subsequent rerofs.

(Site -speGific)4lndications needed to monitor safety functions necessary for protection of the
public must-include control room indications, computer generated indications and dedicated
annunciation capability. The specific indications sheuld-beare those used to determine such
funoiens-asmonitor the ability to shut down the reactor, maintain the core cooled, to maintain the
reactor coolant system intact, and to maintain containment intact.

"Planned" and "UNPLANNED" actions are not differentiated since the loss of instrumentation of
this magnitude is of such significance during a transient that the cause of the loss is not an
ameliorating factor.

Quantification of the number of annunciators and indicators"Mast" is arbitrary, however, it is
estimated that if approximately 75% of the safety system annunciators or indicators are lost, thereK J is an increased risk that a degraded plant condition could go undetected. It is not intended that
plant personnel perform a detailed count of the instrumentation lost but use the value as a
judgment threshold for determining the severity of the plant conditions. It is also not intended that
the Shift Supervisor be tasked with making a judgment decision as to whether additional personnel
are required to provide increased monitoring of system operation.

PBNP Basis Reference(s):

OM 1.1, Conduct of Plant Operations, Attachment 2
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SYSTEM MALFUNCTION

SGI

Initiating Condition - GENERAL EMERGENCY

Prolonged Loss of All Offsite Power and Prolonged Loss of All Onsite AC Power to
Essential Busses.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Example-EmergenoyEmergency Action Level:

SGI.l. Loss of all offsite power to (site speGifiG)tarsfeFmerssafety-related 4160 VAC buses
1 (2)-AG5 and 1 (2)-A06

AND

Failure of (site speGific)-all emergency diesel generators to supply power to safety-related
4160 VAC busesemergeRcy busses.

AND

Either of the following: (a or b)

a. Restoration of at least one safety-related 4160 VAC busemergency bus within
(6ite -pe4ifiG)4 hours is net-NOT likely

OR

b. (Site Specific) Indication of cContinuing degradation of core cooling based on
Fission Product Barrier monitoring. as indicated by conditions requiring entry into
Core Cooling-RED path (CSP-C.1) or Core Cooling-ORANGE path (CSP-C.2)

Basis:

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 will
lead to loss of fuel clad, RCS, and containment. The (site -speGifi)4 hours to restore AC power can
beis based on a-the site blackout coping analysis performed in conformance with 10 CFR 50.63
and Regulatory Guide 1.155, "Station Blackout,"-as-available [Ref 10]. 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.

Il,111
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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 emergency 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? (Refer to Table s 3 and 4F-1 ,for
more information.)

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.

PBNP Basis Reference(s):

1. DBD-T-46, Section 3.1, Station Blackout

2. 10 CFR 50.63 and Regulatory Guide 1.155, Station Blackout

3. DBD-22, 4160 VAC System

4. DBD-18, 13.8 KVAC System

5. ECA 0.0, Loss of All AC Power

6. FSAR Section 8, Electrical Systems

7. AOP-1 4A U 1, Main Power Transformer Backfeed

8. CSP-C.1, Response to Inadequate Core Cooling

9. CSP-C.2, Response to Degraded Core Cooling

10. FSAR Appendix A, 'Station Blackout"
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SYSTEM MALFUNCTION

SG2
) ' Initiating Condition -- GENERAL EMERGENCY

Failure of the Reactor Protection System to Complete an Automatic ScfamTrip and
Manual SramTrip was NOT Successful and There is Indication of an Extreme
Challenge to the Ability to Cool the Core.

Operating Mode Applicability: Power Operation
Startup

E-xampte-EmergencyEmergency Action Level:

SG2.1. Indication(s) exist that automatic and manual trip were NOT successful in reducing power
to LESS THAN 5%.

Inisations exist that-autematicand manual scram were not suo-essful

AND

Either of the following: (a or b)

a. Indication(s) exists that the core cooling is extremely challenged Core
Cooling - RED path (CSP-C.1).

OR

b. Indication(s) exists that heat removal is extremely challenged as indicated
by oOnditions exist for entry into Heat Sink - RED path (CSP-H.1).

Basis:

Automatic and manual soram-trip are not considered successful if action away from the reactor
control console is required to 6oram-trip the reactor.

Under the conditions of this IC and its associated EALs, the efforts to bring the reactor subcritical
have been unsuccessful and, as a result, the reactor is producing more heat than the maximum
decay heat load for which the safety systems were designed. Although there are capabilities away
from the reactor control console, such as emergency boration in PWRs, or standby liquid contfrl-in
BWRs, the continuing temperature rise indicates that these capabilities are not effective. This
situation could be a precursor for a core melt sequence.

For PWRs, the extreme challenge to the ability to cool the core is intended to mean that the core
exit temperatures are at p hing 1200 degrees-F-or-fhtt the reactor vessel water- level s
below the top of active fuel. For plants using CSFSTs, this EAL equates to a Core Cooling RED
c'ndition and an ety into function restoration procedUre FR-S.1. For BWRs, the extreme
challerge to the abiity to cool the core is intended to mean that the reactor vessel wateFr level
cannot be restored and maintained above Minimum Steam Cooling RPV Water Level as described
inmheEQP bases.Ku,
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Anether- ensidrat ishe inabilityoiiallr F-heatr du-ea Fthe early stages-ef-this
sequence. For PWRs, if emergency fecdwater flow is-4nSUffiGient to remove-the amount of heat
required by design from at least one steam generator, an extreme challenge should be considered
to exist. For plants using GSFSTs, this EAL equates to a Heat Sink RED condition. For BWRs,
Gonsideratiens,4inlude-inabgity to remorve heat via the maiRnoondenser, or via the suppression-pool
eFtorus (e~g--due to high pool b ateF temperatur)-.
The extreme challenge to the ability to cool the core is intended to mean that the core exit
temperatures are at or approaching 1200 degrees F or that the reactor vessel water level is below
the top of active fuel. This EAL equates to a core cooling RED condition and an entry into a critical
safety procedure (CSP-C.1).

Another consideration is the inability to initially remove heat during the early stages of this
sequence. If emergency feedwater flow is insufficient to remove the amount of heat required by
design from at least one steam generator, an extreme challenge should be considered to exist.
This EAL equates to a Heat Sink RED condition and an entry into a critical safety procedure (CSP-
H.1).

In the event either of these challenges exist at a time that the reactor has not been brought below
the power associated with the safety system design (typically 3 to 5% power) 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.

PBNP Basis Reference(s):

1. CSP-ST.0, Critical Safety Function Status Trees, Figures 1, 2 and 3

2. CSP-S.1, Response to Nuclear Power Generation/ATWS

3. CSP-C.1, Response to Inadequate Core Cooling

4. CSP-H.1, Response to Loss of Secondary Heat Sink
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1. PURPOSE

K\./ This document provides the detailed set of Emergency Action Levels (EALs) applicable to
the Point Beach Nuclear Plant (PBNP) and the associated Technical Bases using the
EAL development methodology found in NEI 99-01 Revision 4 [Ref. 2.1]. Personnel
responsible for implementation of EPIP-1.2 (Emergency Classification) [Ref. 2.2], and the
Emergency Action Level Matrix [Ref. 2.3] may use this document as a technical reference
and an aid in EAL interpretation.

2. REFERENCES

2.1 NEI 99-01 Revision 4, Methodology for Development of Emergency Action Levels

2.2 EPIP-1.2 (Emergency Classification)

2.3 Emergency Action Level Matrix

2.4 PBNP Technical Specifications Table 1.1-1

3. DISCUSSION

3.1 Background

EALs are the plant-specific indications, conditions or instrument readings that are utilized
to classify emergency conditions defined in the PBNP Emergency Plan.

In 1992, the NRC endorsed NUMARCINESP-007 "Methodology for Development of
Emergency Action Levels" as an alternative to NUREG 0654 EAL guidance.

NEI 99-01 (NUMARC/NESP-007) Revision 4 represents the most recently NRC endorsed
methodology per RG 1.101 Rev 4, "Emergency Planning and Preparedness for Nuclear
Power Reactors." Enhancements over earlier revisions included:

* Consolidating the system malfunction initiating conditions and example emergency
action levels which address conditions that may be postulated to occur during plant
shutdown conditions.

* Addressing initiating conditions and example emergency action levels that fully
address conditions that may be postulated to occur at permanently Defueled
Stations and Independent Spent Fuel Storage Installations.

* Simplifying the fission product barrier EAL threshold for a Site Area Emergency.

Using NEI 99-01 Rev. 4, PBNP conducted an EAL implementation upgrade project that
produced the EALs discussed herein. While the upgraded EALs are site-specific, an
objective of the project was to ensure to the extent possible EAL conformity and

K> consistency between the NMC plant sites.
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3.2 Key Definitions in EAL Methodology

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 of 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:

* Unusual Event (UE)

* Alert

* Site Area Emergency (SAE)

* General Emergency (GE)

Section 3.3 provides further discussion of the emergency classes.

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

* An IC is an emergency condition which sets it apart from the broad class of
conditions that may or may not have the potential to escalate into a radiological
emergency.

* It can be a continuous, measurable function that is outside technical specifications,
such as elevated RCS temperature or falling reactor coolant level (a symptom).

* It also encompasses occurrences such as FIRE (an event) or reactor coolant pipe
failure (an event or a barrier breach).

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.

* 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.

* 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.

PBNP 7



3.3 Recognition Categories

K) ICs and EALs are grouped in one of several categories. This classification scheme
incorporates symptom-based, event-based, and barrier-based ICs and EALs.

* R - Abnormal Rad Levels/Radiological Effluent

* C - Cold Shutdown./ Refueling System Malfunction

* E - Independent Spent Fuel Storage Installation (ISFSI)

* F - Fission Product Barrier Degradation

* H - Hazards

* S - System Malfunction

Some recognition categories are further divided into one or more subcategories depending
on the types and number of plant conditions that dictate emergency classifications. An
EAL may or may not exist for each subcategory at all four classification levels. Similarly,
more than one EAL may exist for a subcategory in a given emergency classification when
appropriate (i.e., no EAL at the General Emergency level but three EALs at the Unusual
Event level).

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, such as
the failure of a high-pressure safety injection pump, a safety valve failure, or a loss of
electric power to some part of the plant. The range of 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

K> 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
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challenges. These barrier-based EALs are primarily derived from Emergency Operating
Procedure (EOP) Critical Safety Function (CSF) Status Tree Monitoring (or their

K) equivalent). Challenge to one or more barriers generally is initially identified through
instrument readings and periodic sampling. Under present barrier-based EALs,
deterioration of the reactor coolant system pressure boundary or the fuel clad barrier
usually indicates an "Alert" condition, two barriers under challenge a Site Area Emergency,
and loss of two barriers with the third barrier under challenge is a General Emergency.
The fission product barrier matrix described in Section 5-F is a 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 hot shutdown mode of operation, with all of the barriers in place and
the plant's instrumentation and emergency safeguards features fully operational as
required by technical specifications. It is under these circumstances that the operations
staff has the most direct information of the plant's systems, 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. Under these plant operating modes, the
identification of an IC in the plant's operating and safety systems becomes more
event-based, as the instrumentation to detect symptoms of a developing problem may not
be fully effective; and engineered safeguards systems, such as the Emergency Core
Cooling System (ECCS), are partially disabled as permitted by the plant's Technical
Specifications.

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

It is important to note that in some 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 modes 5 and 6 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. At most plants, a large portion of the containment's exterior cannot
be monitored for leakage by radiation monitors.

Several categories of emergencies have no instrumentation to indicate a developing
V) ;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
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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

K) 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)

To the extent possible, the EALs are symptom based. That is, the action level is defined
by values of key plant operating parameters that identify emergency or potential
emergency conditions. This approach is appropriate because it allows the full scope of
variations in the types of events to be classified as emergencies. But, a purely symptom
based approach is not sufficient to address all events for which emergency classification is
appropriate. Particular events to which no predetermined symptoms can be ascribed have
also been utilized as EALs since they may be indicative of potentially more serious
conditions not yet fully realized.

Category R - Abnormal Rad Levels/Radiological Effluent and Category F - Fission Product
Barrier Degradation are primarily symptom-based. The symptoms are indicative of actual
or potential degradation of either fission product barriers or personnel safety.

Other categories tend to be event-based. For example, System Malfunctions are abnormal
and emergency events associated with vital plant system failures, while Hazards are those
non-plant system related events that have affected or may affect plant safety.

3.4 Emergency Class Descriptions

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

* The potential impact on radiological safety, either as now known or as can be
reasonably projected.

* How far the plant is beyond its predefined design, safety and operating envelopes.

* Whether or not conditions that threaten health are expected to be confined to within
the site boundary.
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The ICs deal explicitly with radiological safety affect by escalating from levels
corresponding to releases within regulatory limits to releases beyond EPA Protective
Action Guideline (PAG) plume exposure levels.

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

* 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 may be included because precursors represent
a potential degradation in the level of safety of the plant.

* Minor releases of radioactive materials are included. In this emergency class,
however, releases do not require monitoring or offsite response (e.g., dose
consequences of less than 10 millirem).

ALERT: Events are in process or have occurred which involve an actual or potential
substantial degradation of the level of safety of the plant. Any releases are expected to be
limited to small fractions of the EPA Protective Action Guideline exposure levels.

. 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, i.e., about 10 millirem to 100 millirem TEDE.

SITE AREA EMERGENCY: Events are in process or have occurred which involve actual
or likely major failures of plant functions needed for 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.

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

* 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.

* To better assure timely notification, EALs in this category are primarily 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.

3.5 Emergency Class Thresholds

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

For those conditions that are easily measurable and instrumented, the boundary is likely to
be the EAL (observable by plant staff, instrument 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

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

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

Another approach for defining these boundaries is the use of a plant-specific probabilistic
safety assessment (PSA - also known as probabilistic risk assessment, PRA). PSAs have
been completed for several individual plants, but this is by no means comprehensive.
There are, however, PSAs that have been completed for representative plant types such
as is done in NUREG-1 150, "Severe Accident Risks: An Assessment for Five Nuclear
Power Plants," as well as several other utility-sponsored PSAs. Existing PSAs can be
used as a good first approximation of the relevant ICs and risk associated with emergency
conditions for existing plants.

Another critical element of the analysis to arrive at these threshold (boundary) conditions
is the time that the plant might stay in that condition before moving to a higher emergency
class. In particular, station blackout coping analyses performed in response to 10 CFR
50.63 and Regulatory Guide 1.155, "Station Blackout," may be used to determine whether

K> a specific plant enters a Site Area Emergency or a General Emergency directly, and when
escalation to General Emergency is indicated. 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
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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.
Establishing EALs for such conditions must take estimated evacuation time into
consideration to minimize the potential for the plume to pass while evacuation is
underway.

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

3.6 Emergency Action Levels

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.

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 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. Of course, security events must reflect potential for
increasing security threat levels.

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

* Subcriticality
* Core cooling
* Heat sink
* Pressure-temperature-stress (RCS integrity)
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* Containment
* RCS inventory

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

The EOPs contain detailed instructions regarding the monitoring of these functions and
provides a scheme for classifying the significance of the challenge to the functions. In
providing EALs based on these schemes, the emergency 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.

As an example, consider that the Westinghouse Owner's Group (WOG) Emergency
Response Guidelines (ERGs) classify challenges as YELLOW, ORANGE, and RED paths.
If the core exit thermocouples exceed 1200 degrees F or 700 degrees F with low reactor
vessel water level, a RED path condition exists. The ERG considers a RED path as "... an
extreme challenge to a plant function necessary for the protection of the public ..." This is
almost identical to the present NRC NUREG-0654 description of a site area emergency "...
actual or likely failures of plant functions needed for the protection of the public ..." It
reasonably follows that if any CSF enters a RED path, a site area emergency exists. A
general emergency could be considered to exist if core cooling CSF is in a RED path and
the EOP function restoration procedures have not been successful in restoring core
cooling.

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.

3.7 Treatment of Multiple Events And Emergency Class Upgrading

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

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

(UI) Multiple contemporaneous events are counted and are the basis for escalating to a
higher emergency class. For example, two or more contemporaneous Alerts
escalate to a Site Area Emergency.
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(U2) The emergency class is based on the highest EAL reached. For example, two
Alerts remain in the Alert category. Or, an Alert and a Site Area Emergency is a Site
Area Emergency.

(U3) Emergency Director judgment. Although all emergency classifications require
judgment, some utilities rely on Emergency Director judgment with little or no
additional explicit guidance.

An additional approach for plants with PRAs is to make use of event tree analysis to
define combinations of events which lead to equivalent risks. Such event sequences
should have an equal emergency classification assigned. However, the chief drawback to
this approach as well as (UI) above, is that multiple events may be masked when they
actually occur. Further, for plants using symptom-based (and barrier-based) emergency
procedures, direct perception of multiple events is unnecessary.

Emergency class upgrading for multi-unit stations with shared safety-related systems and
functions must also consider the effects of a loss of a common system on more than one
unit (e.g. potential for radioactive release from more than one core at the same site). For
example, many two-unit stations have their control panels for both units in close proximity
within the same room. Thus, control room evacuation most likely would affect both units.
There are a number of other systems and functions which may be shared at a given multi-
unit station. This must be considered in the emergency class declaration and in the
development of appropriate site-specific ICs and EALs based on the generic EAL
guidance.

Although the majority of the EALs provide very specific thresholds, the Emergency
Director must remain alert to events or conditions that 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.

PBNP will utilize the following methodology:

With appropriate consideration for Emergency Director judgment EALs, properly
structured EALs on a fission product barrier basis and which include equivalent
risk, will appropriately escalate multiple events to a higher emergency class. For
example, common cause failures such as loss of ultimate heat sink or loss of all AC
power, will result in multiple contemporaneous symptoms indicating safety system
functional failures and increasing challenge to fission product barriers. It is the
existence of these symptoms (barrier challenges) that escalate the emergency
class, whether there are one or multiple causes

The emergency class is based on the highest EAL reached. For example, two Alerts
remain in the Alert category. Or, an Alert and a Site Area Emergency is a Site Area
Emergency.
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Since PBNP is a dual-unit plant, emergency class upgrading must consider the effects of a
loss of a common system on the other unit. For example, the control panels for both units
share the same room. Thus, control room evacuation most likely would affect both units.
There are a number of other systems and functions which may be shared. This must be
considered in the emergency class declaration.

3.8 Emergency Class Downgrading

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

(Dl) Terminate the emergency class declaration.

(D2) Recovery from emergency class.

(D3) Combination of downgrading approaches. Many utilities reviewed include the option
to downgrade to a lower emergency class. This is consistent with actions called for
in NUREG-0654 Appendix 1. However, these utilities state that their experience
more closely resembles (D1) and (D2) above as practical choices.

Another approach possible with risk-based EALs is a relatively simple approach for
upgrading to a higher emergency class when the risk increases and downgrading when
risk decreases. The boundaries for emergency categories are defined in terms of risk in
this approach, and discrete events fall into these categories based on risk. This means
that within each emergency class, there is uniformity to the relative levels of risk to human
health and safety from radiological accidents. However, this option may not be practical
when applied to actual emergencies, especially those involving General Emergencies.

PBNP will utilize the following methodology:

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

3.9 Classifying Transient Events

For some events, the condition may be corrected before a declaration has been made.
For example, an emergency classification is warranted when automatic and manual
actions taken within the control room do not result in a required reactor trip. However, it is
likely that actions taken outside of the control room will be successful, probably before the
Emergency Director classifies the event. The key consideration in this situation is to
determine whether or not further plant damage occurred while the corrective actions were
being taken. In some situations, this can be readily determined, in other situations, further

KD analyses (e.g., coolant sampling, may be necessary).

In general, observe the following guidance: Classify the event as indicated and terminate
the emergency once assessment shows that there were no consequences from the event
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and other termination criteria are met. For example, a momentary event, such as an
ATWS or an earthquake, requires declaration even though the condition may have been
resolved by the time the declaration is made.

* An ATWS represents a failure of a front line safety system (RPS) designed to
protect the health and safety of the public.

* The affect of an earthquake on plant equipment and structures may not be readily
apparent until investigations are conducted.

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.

3.10 Operating Mode Applicability

Technical Specifications [Ref. 2.4] provides definitions for the following operating modes:

1 Power Operations

Keff is GREATER THAN OR EQUAL TO 0.99 and reactor power is GREATER
THAN 5% rated thermal power.

2 Startup

Keff is GREATER THAN OR EQUAL TO 0.99 and reactor power is LESS THAN OR
EQUAL TO 5% rated thermal power.

3 Hot Standby

Keff is LESS THAN 0.99 and average reactor coolant temperature (Tavg)
GREATER THAN OR EQUAL TO 3500F.

4 Hot Shutdown

Keff is LESS THAN 0.99 and average reactor coolant temperature (Tavg) LESS
THAN 3500 F and GREATER THAN 2000F.

5 Cold Shutdown

Keff is LESS THAN 0.99 and average reactor coolant temperature (Tavg) LESS
THAN OR EQUAL TO 2000F.

6 Refuel

One or more vessel head closure bolts less than fully tensioned
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In addition to the Technical Specification operating modes, NEI 99-01 [Ref. 1] defines the
following additional mode:

D Defueled

All reactor fuel removed from Reactor Vessel (full core off load during refueling or
extended outage)

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

Recognition categories are associated with the operating modes listed in the following
matrix:

Recognition Category

Mode R C E F H S

1 - Power X X X X
Operations

2 - Startup X X X X

3 - Hot X X X X
Standby

4 - Hot X X X X
Shutdown

5 - Cold X X X
Shutdown

6 - Refuel X X X

D - Defueled X X X

N/A X I

3.11 Fission Product Barriers

Many of the EALs derived from the NEI methodology are fission product barrier based.
That is, the conditions that define the EALs are based upon loss of or potential loss to one
or more of the three fission product barriers. 'Loss" and "potential loss" signify the relative
damage and threat of damage to the barrier. "Loss" means the barrier no longer assures
containment of radioactive materials and "potential loss' means imminent loss of the
barrier.
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The primary fission product barriers are:

* Fuel Claddinq (FC): Zirconium tubes which house the ceramic uranium oxide
pellets along with the end plugs which are welded into each end of the fuel rods
comprise the FC barrier.

* Reactor Coolant System (RCS): The reactor vessel shell, vessel head, vessel
nozzles and penetrations and all primary systems directly connected to the reactor
vessel up to the first containment isolation valve comprise the RCS barrier.

* Containment (CMT): The vapor containment structure and all isolation valves
required to maintain containment integrity under accident conditions comprise the
Containment barrier.

3.12 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria are the bases for event classification related to fission product barrier
loss or challenge:

* Unusual Event:

Any loss or any potential loss of Containment

* Alert:

Any loss or any potential loss of either Fuel Cladding or RCS

* Site Area Emergency:

Loss or potential loss of any two barriers

* General Emergency:

Loss of any two barriers and loss or potential loss of third barrier

3.13 EAL Relationship to EOPs and Critical Safety Function Status

Where possible, the EALs have been made consistent with and utilize the conditions
defined in the PBNP Critical Safety Function Status Trees (CSFSTs). While the symptoms
that drive operator actions specified in the CSFSTs are not indicative of all possible
conditions which warrant emergency classification, they define the symptoms,
independent of initiating events, for which reactor plant safety and/or fission product
barrier integrity are threatened. Where these symptoms are clearly representative of one
of the NEI Initiating Conditions, they have been utilized as an EAL. This permits rapid
classification of emergency situations based on plant conditions without the need for
additional evaluation or event diagnosis. Although some of the EALs presented here are
based on conditions defined in the CSFSTs, classification of emergencies using these
EALs is not dependent upon Emergency Operating Procedures (EOP) entry or execution.
The EALs can be utilized independently or in conjunction with the EOPs.
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3.14 Imminent EAL Thresholds

Although the majority of the EALs provide very specific thresholds, the Emergency
K. 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. Explicit EALs, specifying use of
Emergency Director judgment, are given in the Hazards, ISFSI and Fission Product Barrier
Degradation categories.

4. TECHNICAL BASES INFORMATION

4.1 Recognition Category Organization

The technical bases of the EALs are provided under Recognition Categories R, C, E, F, H
and S of this document. A table summarizing the Initiating Conditions introduces each
category. The tables provide an overview of how the ICs are related under each
emergency class. ICs within each category are listed according to classification (as
applicable) in the following order: Unusual Event, Alert, Site Area Emergency, and General
Emergency.

K) J For Recognition Category F, Table F-0 defines the emergency classifications associated
with barrier loss and potential loss. Table F-1 lists the thresholds associated with the loss
and potential loss of each fission product barrier. The presentation method shown for
Table F-1 was chosen to clearly show the synergism among the EALs and to support
more accurate dynamic assessments. Basis discussion of the thresholds immediately
follows Table F-1.

4.2 Initiating Condition Structure

ICs in Recognition Categories R, C, E, H and S are structured in the following manner:

* Recognition Category Title

* IC Identifier:

o First character identifies the category by letter (R, C, E, H and S)

o Second character identifies the emergency classification level (UE for
Unusual Event, A for Alert, S for Site Area Emergency, and G for General
Emergency)

o Third character is the numerical sequence as given in Revision 4 of NEI 99-
01 [Ref. 1] (e.g., SA2). Due to document revisions, certain NEI ICs have
been deleted, leaving gaps in the numerical sequence.
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* Emergency Class: Unusual Event, Alert, Site Area Emergency, or General
Emergency

K) * IC Description

* Operating Mode Applicability: Refers to the operating mode during which the
IC/EAL is applicable

* Emergency Action Level(s): EALs are the conditions applicable to the criteria of the
IC and are used to determine the need to classify an event/condition. If more than
one EAL is applicable to an IC, emergency classification is required when any EAL
within the IC reaches the EAL threshold. To clarify this intent, ICs with multiple
EALs include a parenthetical phrase in the EAL title line, indicating that each
constitutes an emergency classification. For example, the phrase "(RA1.1 or
RA1.2)" indicates that either EAL is An Alert.

* Basis: Provides information that explains the IC and EAL(s). Plant source document
references are provided as needed to substantiate site-specific information included
in the EALs and bases.

4.3 EAL Identification

The EAL identifier is the IC identifier followed by a period and sequence number (e.g.,
RU1.1, RU1.2, etc.). If only one EAL is assigned to an IC, the EAL is given the number
one.

The primary purpose of the EAL identifier is to uniquely distinguish each classifiable
condition. Secondary purposes are to assist location of an EAL within the EAL
classification scheme and to announce the emergency classification level.

5. EMERGENCY ACTION LEVEL BASES

The information is presented by Recognition Categories:

R - Abnormal Rad Levels/Radiological Effluent

* Radiological Effluents

* Abnormal Radiation Levels

* Irradiated Fuel Accidents

C - Cold Shutdown / Refueling System Malfunction

* Loss of AC Power

* Loss of DC Power

* Decay Heat Removal

* RCS Leakage/RCS Draindown

2 . Loss of Reactor Vessel Inventory

* Fuel Clad Degradation
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* Loss of Communications

* Inadvertent Criticality

E - Independent Spent Fuel Storage Installation (ISFSI)

* Dry Fuel Storage

F - Fission Product Barrier Degradation

* Fuel Clad Barrier

* Reactor Coolant System Barrier (RCS)

* Primary Containment Barrier (Containment)

H - Hazards

* Security Events

* Control Room Evacuation

* Natural or man-Made Events

. FIRE/EXPLOSION

* Toxic or Flammable Gases

. Discretionary

S - System Malfunction

* Loss of AC Power

* Loss of DC Power

* Failure of Reactor Protection System (RPS)

* Decay Heat Removal

* Loss of Annunciators

* RCS Leakage

* Fuel Clad Degradation

* Loss of Communications

* Technical Specifications

* Inadvertent Criticality

The Initiating Conditions for each of the above Recognition Categories R, C, E, F, H, and
S are in the order of UE, 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 Table F-1.
For all other Recognition Categories Initiating Condition matrices are not required. The
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purpose of the IC matrices is to provide the reader with an overview of how the ICs are
logically related under each Emergency Class.

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

* Recognition Category - As described above.

* Emergency Class - UE, Alert, Site Area Emergency or General Emergency.

* Initiating Condition - Symptom- or Event-Based, Generic Identification and Title.

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

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

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

* Basis - provides information that explains the IC and example EALs. The bases are
written to assist the personnel implementing the generic guidance into site-specific
procedures. Site-specific deviations from the IC/EALs should be compared to the Basis
for that IC to ensure that the fundamental intent of each IC/EAL is met. Some bases
provide information intended to assist with establishing site-specific instrumentation
values.

For Recognition Category F, basis information is presented in a format consistent with NEI
99-01 Rev 4. Tables 3 and 4. 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. Other acceptable methods of achieving
these goals which are currently in use include flow charts, block diagrams, and checklist
tables. Utilities selecting these alternative need to ensure that all possible EAL
combinations in the Fission Product Barrier Function Matrix are addressed in their
presentation method.
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For a number of Alerts, IC/EALs are chosen based on hazards which may cause damage
to plant safety functions (i.e., tornadoes, hurricanes, FIRE in plant VITAL AREAs) or
require additional help directly (control room evacuation) and thus increased monitoring of
the plant is warranted. The symptom-based and barrier-based IC/EALs are sufficiently
anticipatory to address the results of multiple failures, regardless of whether there is or is
not a common cause. Declaration of the Alert will already result in the manning of the
TSC for assistance and additional monitoring. Thus, direct escalation to the Site Area
Emergency is unnecessary. Other Alerts, that have been specified, correspond to
conditions which are 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 udamage" 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.

K2) Basis Documents are attached as follows:

R- Abnormal Rad Levels / Radiological Effluent R-1
C- Cold Shutdown / Refueling System Malfunction C-1
E - Independent Fuel Storage Installation (USFSI) E-1
F - Fission Product Barrier Degradation F-1
H - Hazards H-1
S- System Malfunction S-1

6. DEFINITIONS

In the ICs and EALs, selected words are in uppercase print. These words are defined
terms. Definitions are provided below.

A

ACTUATE: To put into operation; to move to action; commonly used to refer to automated,
multi-faceted operations. uActuate ECCS"

ADVERSARY: 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.

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

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

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

ALERT: Events are in process or have occurred which involve an actual or potential
substantial degradation of the level of safety of the plant. Any releases are expected to be
limited to small fractions of the EPA Protective Action Guide exposure levels.

AVAILABLE: The state or condition of being ready and able to be used (placed into
operation) to accomplish the stated (or implied) action or function. As applied to a system,
this requires the operability of necessary support systems (electrical power supplies,
cooling water, lubrication, etc.).

B

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

C

CIVIL DISTURBANCE is a group of two or more persons violently protesting station
operations or activities at the site.

CLOSE: To position a valve or damper so as to prevent flow of the process fluid. To make
an electrical connection to supply power.

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

CONFIRM / CONFIRMATION: To validate, through visual observation or physical
inspection, that an assumed condition is as expected or required, without taking action to
alter the "As found" configuration.

CONTAINMENT CLOSURE is the action taken to secure containment and its assorted
structures, systems and components as a functional barrier to fission product release
under existing plant conditions. Containment closure is initiated per the SEPs or Shift
Manager direction if plant conditions change that could raise the risk of a fission product
release as a result of a loss of decay heat removal. Containment closure requires that,
upon a loss of decay heat removal, any open penetration which is listed on CL 1 E,
Containment Closure Checklist, must be closed or capable of being closed prior to RCS
bulk boiling. This checklist is maintained any time that the RCS is <2000 F and
containment operability is not maintained.
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CONTIGUOUS: Being in actual contact; touching along a boundary or at a point

CONTROL: Take action, as necessary, to maintain the value of a specified parameter
K) within applicable limits; to fix or adjust the time, amount, or rate of; to regulate or restrict.

D

DEVIATION: Instances where the guidance reference IC/EAL (99-01) differs in wording
from proposed revision and is altered in intent, such that classification of event could be
specifically different between guidance reference and licensee proposed EAL.

DIFFERENCE: Instances where the guidance reference IC/EAL (99-01) differ in wording
but agree in meaning and intent.

DISCHARGE: Removal of a fluid/gas from a volume or system.

E

ENTER: To go into.

ESTABLISH: To perform actions necessary to meet a stated condition. "Establish
communication with the Control Room."

EVACUATE: To remove the contents of; to remove personnel from an area.

K.) EXCEEDS: To go or be beyond a stated or implied limit, measure, or degree.

EXIST: To have being with respect to understood limitations or conditions.

EXPLOSION is 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.

EXTORTION is an attempt to cause an action at the station by threat of force.

F

FAILURE: A state of inability to perform a normal function.

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

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

FISSION PRODUCT BARRIERS (FPB): Multiple physical barriers any of which, if
maintained intact, precludes the release of significant amounts of radioactive fission

K) J products to the environment. The FPBs are the Reactor Fuel Cladding (FC), Reactor
Coolant System (RCS) and Containment (PC).
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G

K9 GENERAL EMERGENCY: Events are in process or have occurred which involve actual or
imminent substantial core degradation or melting with potential for loss of containment
integrity. Releases can be reasonably expected to exceed Protective Action Guide
exposure levels offsite for more than the immediate site area.

H

HOSTAGE is a person(s) held as leverage against the station to ensure that demands will
be met by the station.

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

INDICATE: To point out or point to; to display the value of a process variable; to be a sign
or symbol.

INITIATE: The act of placing equipment or a system into service, either manually or
automatically. Activation of a function or protective feature (i.e. initiate a manual trip).

INJECTION: The act of forcing a fluid into a volume or vessel.

INOPERABLE: Not able to perform its intended function.

INTRUSION / INTRUDER is a person(s) present in a specified area without authorization.
Discovery of a BOMB in a specified area is indication of INTRUSION into that area by an
ADVERSARY.

L

LOSS: Failure of operability or lack of access to.

LOWER: To become progressively less in size, amount, number, or intensity.

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.

M

MAINTAIN: Take action, as necessary, to keep the value of the specified parameter within
the applicable limits.

MONITOR: Observe and evaluate at a frequency sufficient to remain apprised of the
value, trend, and rate of change of the specified parameter.

N
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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.

NOTIFY: To give notice of or report the occurrence of; to make known to, to inform
specified personnel; to advise; to communicate; to contact; to relay.

0

OPEN: To position a valve or damper so as to allow flow of the process fluid. To break an
electrical connection which removes a power supply from an electrical device. To make
available for entry or passage by turning back, removing, or clearing away.

OPERABLE: Able to perform its intended function.

P

PERFORM: To carry out an action; to accomplish; to affect; to reach an objective.

PRIMARY SYSTEM: The pipes, valves, and other equipment which connect directly to the
Reactor Vessel or reactor coolant system such that a reduction in Reactor Vessel
pressure will effect a lowering in the steam or water being discharged through an
unisolated break in the system.

PROTECTED AREA boundary is within the security isolation zone and is defined in the
PBNP Safeguards Contingency Plan.

R

REMOVE: To change the location or position of.

REPORT: To describe as being in a specific state.

REQUIRE: To demand as necessary or essential.

RESTORE: Take the appropriate action required to return the value of an identified
parameter to within the acceptable limits.

RISE: Describes an increase in a parameter as the result of an operator or automatic
action. To become progressively greater in size, amount, number or intensity.

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

S

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

K.) SAFE PLANT SHUTDOWN: Hot or cold shutdown (reactor subcritical) with control of
coolant inventory and decay heat removal.

SAFE SHUTDOWN SYSTEM: All cables, components, panels, power supplies, etc.,
necessary for a system to perform a safe shutdown function. Safe shutdown functions
include: reactivity control, reactor coolant makeup, reactor heat removal, process system
monitoring for variables necessary to control these functions and supporting functions
such as component cooling, lubrication, etc., necessary for the operation of safe shutdown
equipment.

SAMPLE: To perform an analysis on a specified media to determine its properties.

SHUTDOWN: To perform operations necessary to cause equipment to cease or suspend
operation; to stop. "Shutdown unnecessary equipment."

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

SITE AREA EMERGENCY: Events are in process or have occurred which involve actual
or likely major failures of plant functions needed for 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.

SITE BOUNDARY: Per dose assessment methodology, the site boundary is approximately
a one-mile radius around the site Protected Area.

STRIKE ACTION is a work stoppage within the PROTECTED AREA by a body of workers
to enforce compliance with demands made on PBNP. The STRIKE ACTION must
threaten to interrupt NORMAL PLANT OPERATIONs.

T

TRIP: To de-energize a pump or fan motor; to position a breaker so as to interrupt or
prevent the flow of current in the associated circuit; to manually activate a semi-automatic
feature.

U

UNAVAILABLE: Not able to perform its intended function.

UNCONTROLLED: An evolution lacking control but is not the result of an operator action.

UNPLANNED: A parameter change or an event that is not the result of an intended
y a evolution and requires corrective or mitigative actions.
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UNUSUAL EVENT: Events are in process or have occurred which indicate a potential
degradation of the level of safety of the plant. No releases of radioactive material requiring
offsite response or monitoring are expected unless further degradation of safety systems
occurs.

V

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
operability, the condition existence, or the report accuracy is removed. Implicit in this
definition is the need for timely assessment.

VENT: To open an effluent (exhaust) flowpath from an enclosed volume; to reduce
pressure in an enclosed volume.

VERIFY: To confirm a condition and take action to establish that condition if required.
"Verify reactor trip."

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

VITAL AREA is 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.
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Table R-0

Recognition Category R

Abnormal Rad Levels / Radiological Effluent

INITIATING CONDITION MATRIX

C.

UE

RU1 Any UNPLANNED Release of
Gaseous or Liquid Radio-
activity to the Environment
that Exceeds Two Times the
Radiological Effluent
Technical Specifications for
60 Minutes or Longer.
Op. Modes: All

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

ALERT

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

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

SITE AREA EMERGENCY

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

GENERAL EMERGENCY

RGI Offsite Dose Resulting from an
Actual or Imminent Release of
Gaseous Radioactivity
Exceeds 1000 mrem TEDE or
5000 mrem 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

RUI
Initiating Condition - UNUSUAL EVENT

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

Operating Mode Applicability: All

Emergency Action Levels: (RU1.1 or RU1.2 or RU1.3)

RU1.1. 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.

RUI1.2. VALID reading on any of the following radiation monitors that exceeds the reading shown
for 60 minutes or longer:

Table R-1 Radiation Monitors
Monitor Reading

RE-214 Auxiliary Building Vent Exhaust Gas 2.04E-04 gCi/cc
RE-315 Auxiliary Building Exhaust Low Range 2.04E-04 pCi/cc
Gas
RE-317 Auxiliary Building Exhaust Mid Range 2.04E-04 tiCi/cc
Gas
RE-319 Auxiliary Building Exhaust High Range 2.04E-04 pCi/cc
Gas
2RE-307 Containment Purge Exhaust Mid 4.18E-03 pC/cc*
Range Gas
2RE-309 Containment Purge Exhaust High 4.18E-03 pCicc*
Range Gas
RE-221 Drumming Area Ventilation Gas 3.16E-04 iiCi/cc
RE-325 Drumming Area Exhaust Low Range 3.16E-04 gtCi/cc
Gas
RE-327 Drumming Area Exhaust Mid Range 3.16E-04 giCi/cc
Gas
1(2)RE-229 Service Water Overboard 5.56E-05 g.Ci/cc
RE-230 Waste Water Effluent 2.06E-03 ,gCi/cc**
* with Unit 2 Containment purge or forced vent not occurring
** with Waste Water Effluent discharge not isolated

RU1.3. Confirmed sample analysis for gaseous or liquid release indicates concentrations or
release rates, with a release duration of 60 minutes or longer, in excess of two times
RETS.

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. PBNP
incorporates features intended to control the release of radioactive effluents to the environment.
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Further, there are administrative controls established to prevent unintentional releases, or control
and monitor intentional releases. These controls are located in the Radiological Effluent Technical
Specifications (RETS) and implemented as described in the PBNP Offsite Dose Calculation
Manual (ODCM) [Ref. 1, 2]. The occurrence of extended, uncontrolled radioactive releases to the
environment is indicative of a degradation in these features and/or controls.

The RETS multiples are specified in ICs RUI and RA1 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. For example, a release exceeding 4x RETS for 30 minutes does not meet the threshold
for this IC.

UNPLANNED, as used in this context, includes any release for which a 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.

RU1.1 addresses radioactivity releases, that for whatever reason, cause effluent radiation monitor
readings to exceed two times the alarm setpoint established by the radioactivity discharge permit
and releases are not terminated within 60 minutes. The appropriate detailed response to an
effluent alarm is described in the PBNP RMS Alarm Set Point and Response Book (RMSARB)
[Ref.3]. These alarm setpoints may be associated with a planned batch release, or a continuous

K...) release path. In either case, the setpoint is established by the ODCM to warn of a release that is
not in compliance with the RETS. Indexing the EAL threshold to the ODCM setpoints in this
manner insures that the EAL threshold will never be less than the setpoint established by a
specific discharge permit.

RU1.2 is intended for effluent monitoring on non-routine release pathways for which a discharge
permit would not normally be prepared. The ODCM establishes a methodology for determining
effluent radiation monitor setpoints. The ODCM specifies default source terms and, for gaseous
releases, prescribes the use of pre-determined annual average meteorology in the most limiting
downwind sector for showing compliance with the regulatory commitments. All of the monitors
included in Table R-1 provide monitoring on non-routine effluent release pathways for which a
discharge permit would not normally be prepared. The reading used for the classification
threshold is two times the ODCM default set point for the applicable radiation monitor.

RE-214, -315, -317, and -319 are noble gas monitors used to monitor all gaseous effluent releases
occurring through the Primary Auxiliary Building ventilation stack (common for Unit 1 and 2).

2RE-307 and -309 are noble gas monitors used to monitor all gaseous effluent releases occurring
from the Unit 1 and 2 Letdown Gas Strippers which discharge through the Unit 2 Containment
Purge ventilation stack. 2RE-307 and 309 were selected because the detectors have a higher
operating range than the Letdown Gas Stripper Building discharge monitor (RE-224), which
enables them to provide indication for the classification threshold. The reading used for the
classification threshold is two times the ODCM default set point for RE-224. This reading assumes
that a planned batch release from the Unit 2 Containment building (purge or forced ventilation
release) is not occurring. Batch releases from the Unit 2 containment building are controlled using

K.> a discharge permit.
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RE-221, -325, and -327 are noble gas monitors used to monitor all gaseous effluent releases
occurring from the Drumming Area ventilation stack (common for Unit I and 2).

1(2) RE-229 is a liquid monitor used to monitor all liquid effluent releases occurring from Unit 1
and 2 which discharge through the Service Water system.

RE-230 is a liquid monitor used to monitor all liquid effluent releases occurring from Unit 1 and 2
which discharge through the Wastewater Effluent system.

RU1.3 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 lake water systems, etc.

PBNP Basis Reference(s):

1. RETS - PBNP Technical Specification 5.5.1 and 5.5.4

2. Offsite Dose Calculation Manual (ODCM)3. RMS Alarm Setpoint and Response Book
(RMSASRB)

4. STPT 13.4, Radiation Monitoring System: Effluent Monitors
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RU2
Initiating Condition - UNUSUAL EVENT

Unexpected Rise in Plant Radiation.

Operating Mode Applicability: All

Emergency Action Levels: (RU2.1 or RU2.2)

RU2.1. VALID indication of uncontrolled water level lowering in the reactor refueling cavity,
spent fuel pool, or fuel transfer canal with all irradiated fuel assemblies remaining
covered by water as indicated by any of the following:

* Spent fuel pool low water level alarm setpoint
* Visual observation

AND

Any UNPLANNED VALID Area Radiation Monitor reading rises as indicated by:
* RE-105 SFP Area Low Range Radiation Monitor
* RE-135 SFP Area High Range Radiation Monitor
* 1(2) RE-102 El. 66' Containment Low Range Monitor

RU2.2. Any UNPLANNED VALID Area Radiation Monitor reading rises by a factor of 1000 over
normal* levels
*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
Reactor Vessel flange or events that have resulted, or may result, in unexpected increases in
radiation dose rates within plant buildings. These radiation increases represent a loss of control
over radioactive material and may represent a potential degradation in the level of safety of the
plant [Ref. 1].

In light of Reactor Cavity Seal failure incidents at two different PWRs and loss of water in the
Spent Fuel Pit/Fuel Transfer Canal at a BWR, explicit coverage of these types of events via RU2.1
is appropriate given their potential for increased doses to plant staff. Classification as an UE is
warranted as a precursor to a more serious event. Indications include instrumentation such as
water level and local area radiation monitors [Ref. 2], and personnel (e.g., refueling crew) reports.
If available, security video cameras may allow remote observation. Depending on available level
instrumentation, the declaration threshold may need to be based on indications of water makeup
rate or decrease in refueling water storage 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
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on an area radiation monitor located near the refueling bridge may increase due to planned
evolutions such as head lift, or even a fuel assembly being raised in the manipulator mast.
Generally, increased radiation monitor indications will need to be combined with another indicator
(or personnel report) of water loss. For refueling events where the water level drops below the
Reactor Vessel flange classification would be via CU2. This event escalates to an Alert per IC RA2
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 low level alarm is actuated by LC-634, SFP Level Indicator at 62'-8" based on maintaining at
least 6' of water on a withdrawn fuel assembly [Ref. 2].

RU2.2 addresses UNPLANNED rises in in-plant radiation levels that represent a degradation in the
control of radioactive material, and represent a potential degradation in the level of safety of the
plant. This event escalates to an Alert per IC RA3 if the increase in dose rates impedes personnel
access necessary for safe operation.

PBNP Basis Reference(s):

1. RMS Alarm Response Book (RMSARB)
2. DBD-13 Spent Fuel Pool Cooling and Filtration
3. STPT 13.1 Area Monitors
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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 Radiological Effluent Technical Specifications for 15
Minutes or Longer.

Operating Mode Applicability: All

Emergency Action Levels: (RA1.1 or RA1.2 or RA1.3)

RA1.1. 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.

RA1.2. VALID reading on any of the following radiation monitors that exceeds the reading shown
for 15 minutes or longer:

[ Table R-2 Radiation Monitors l
Monitor Reading

RE-317 Auxiliary Building Exhaust Mid Range 2.04E-02 pCi/cc
Gas
RE-319 Auxiliary Building Exhaust High 2.04E-02 pCi/cc
Range Gas
2RE-307 Containment Purge Exhaust Mid 4.18E-01 pCicc*
Range Gas I
2RE-309 Containment Purge Exhaust High 4.18E-01 pCi/cc*
Range
RE-327 Drumming Area Exhaust Mid Range 3.16E-02 pCi/cc
Gas

* with Unit 2 Containment purge or forced vent not occurring

RA1.3. Confirmed sample analysis for gaseous or liquid release indicates concentrations or
release rates, with a release duration of 15 minutes or longer, in excess of 200 times
RETS.

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. PBNP
incorporates 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. These controls are located in the Radiological Effluent Technical
Specifications (RETS) and implemented as described in the PBNP Offsite Dose Calculation
Manual (ODCM) [Ref. 1, 2]. The occurrence of extended, uncontrolled radioactive releases to the
environment is indicative of a degradation in these features and/or controls.

The RETS multiples are specified in ICs RU1 and RA1 only to distinguish between non-emergency
conditions, and from each other. While these multiples obviously correspond to an offsite dose or
dose rate [Ref. 2], the emphasis in classifying these events is the degradation in the level of safety
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of the plant, NOT the magnitude of the associated dose or dose rate. Releases should not be
prorated or averaged.

K) 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.

RA1.1 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. The appropriate detailed response to an effluent alarm is described in the PBNP
RMS Alarm Set Point and Response Book (RMSASRB) [Ref. 3]. These alarm setpoints may be
associated with a planned batch release, or a continuous release path. In either case, the setpoint
is established by the ODCM to warn of a release that is not in compliance with the RETS. Indexing
the EAL threshold to the ODCM setpoints in this manner insures that the EAL threshold will never
be less than the setpoint established by a specific discharge permit.

RA1.2 addresses effluent or accident radiation monitors on non-routine release pathways (i.e., for
which a discharge permit would not normally be prepared). The ODCM establishes a methodology
for determining effluent radiation monitor setpoints. The ODCM specifies default source terms and,
for gaseous releases, prescribes the use of pre-determined annual average meteorology in the
most limiting downwind sector for showing compliance with the regulatory commitments. All of the
monitors included in Table R-2 provide monitoring on non-routine effluent release pathways for

.) which a discharge permit would not normally be prepared. The reading used for the classification
threshold is two hundred times the ODCM default set point for the applicable radiation monitor.

RE-317 and -319 are noble gas monitors used to monitor all gaseous effluent releases occurring
through the Primary Auxiliary Building (PAB) ventilation stack (common for Unit 1 and 2). RE-317
and -319 were selected because the detectors have a higher operating range than the PAB
ventilation stack radiation monitor (RE-214), which enables them to provide indication for the
classification threshold.

2RE-307 and -309 are noble gas monitors used to monitor all gaseous effluent releases occurring
from the Unit I and 2 Letdown Gas Strippers which discharge through the Unit 2 Containment
Purge ventilation stack. 2RE-307 and -309 were selected because the detectors have a higher
operating range than the Letdown Gas Stripper Building discharge monitor (RE-224), which
enables them to provide indication for the classification threshold. The reading used for the
classification threshold is two hundred times the ODCM default set point for RE-224. This reading
assumes that a planned batch release from the Unit 2 Containment building (purge or forced
ventilation release) is not occurring. Batch releases from the Unit 2 containment building are
controlled using a discharge permit.

RE-327 is a noble gas monitor used to monitor all gaseous effluent releases occurring from the
Drumming Area ventilation stack (common for Unit 1 and 2). RE-327 was selected because the
detector has a higher operating range than the Drumming Area ventilation stack radiation monitor
(RE-221), which enables it to provide indication for the classification threshold. The reading used
for the classification threshold is two hundred times the ODCM default set point for RE-221.

K.. There are no site-specific liquid radiation monitors capable of monitoring liquid effluent releases at
the classification threshold for this EAL because their detector operating range is exceeded prior to

PBNP 5-A-9



reaching these levels. Entry into this EAL for a liquid radioactivity release will be through RA1.1 or
RAI.3 (e.g., sampling initiated due to entry into EAL RU1).

RA1.3 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 lake water systems, etc.

Due to the uncertainty associated with meteorology, emergency implementing procedures call for
the timely performance of dose assessments using actual (real-time) meteorology in the event of a
gaseous radioactivity release of this magnitude. The results of these assessments should be
compared to the ICs RSI agbnd RG1 to determine if the event classification should be escalated.

PBNP Basis Reference(s):

1. RETS - PBNP Technical Specifications 5.5.1 and 5.5.4
2. Offsite Dose Calculation Manual (ODCM)
3. RMS Alarm Setpoint and Response Book (RMSASRB)
4. STPT 13.4, Radiation Monitoring System: Effluent Monitors
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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: (RA2.1 or RA2.2)

RA2.1. A VALID high alarm or reading on any of the following radiation monitors:
o RE-105 SFP Area Low Range Radiation Monitor

o RE-1 35 SFP Area High Range Radiation Monitor

o RE 221 Drumming Area Ventilation Gas Monitor

o RE 321 Drumming Area Exhaust Beta Particulate Monitor

o RE 325 Drumming Area Exhaust Low Range Gas Monitor

o 1(2) RE 102 El. 66' Containment Low Range Monitor

o 1(2) RE-211 Containment Air Particulate Monitor

o 1(2) RE 212 Containment Noble Gas Monitor

RA2.2. Water level LESS THAN 10 ft above an irradiated fuel assembly for the reactor refueling
cavity, spent fuel pool and fuel transfer canal that will result in irradiated fuel uncovering.

Basis:

This IC addresses specific events that have resulted, or may result, in unexpected increases 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 a
degradation in the level of safety of the plant. These events escalate from IC RU2 in that fuel
activity has been released, or is anticipated due to fuel heatup. This IC applies to spent fuel
requiring water coverage and is not intended to address spent fuel which is licensed for dry
storage, which is discussed in IC EU1.

RA2.1 addresses radiation monitor indications [Ref. 1, 2, 3] 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 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 monitor could in fact be properly responding to a known event involving transfer or relocation
of a source, stored in or near the fuel pool 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. VALID high alarms indicated by the
radiation monitors listed in RA2.1 may be indicative of a fuel handling accident and are, therefore,
appropriate for this EAL [Ref. 1, 2, 3]. High alarm setpoint values and the appropriate detailed
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responses to radiation monitor high alarms are provided in the PBNP RMS Alarm Set Point and
Response Book (RMSASRB) [Ref.1] Information Notice No. 90-08, "KR-85 Hazards from
Decayed Fuel" was considered in establishing radiation monitor EAL thresholds and there is no
impact on this EAL.

Entry into RA2.2 is based on personnel (e.g., refueling crew) reports. There is no site-specific
water level instrumentation available that could be used for entry into this EAL. Water level
lowering to less than 10 feet above an irradiated fuel assembly is indicative of conditions that will
result in irradiated fuel uncovering while maintaining adequate radiation shielding to protect
personnel in the area [Ref.7]. This EAL does not apply to planned activities that might require an
irradiated fuel assembly to be raised to a level that is less than 10 feet from the surface of the
water (e.g., maintenance or repair).

Escalation, if appropriate, would occur via IC RS1 or RG1 or Emergency Director judgment.

PBNP Basis Reference(s):

1. RMS Alarm Setpoint and Response Book (RMSASRB)
2. AOP-8B Irradiated Fuel Handling Accident in Containment
3. AOP-8C Fuel Handling Accident in PAB
4. STPT 13.1 Area Monitors
5. STPT 13.2 Process Monitors
6STP 13.4 Radiation Monitoring System: Effluent Monitors
7. DBD-05, Fuel Handling System
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RA3
Initiating Condition -- ALERT

Release of Radioactive Material or Rises 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: (RA3.1 or RA3.2)

RA3.1. VALID radiation monitor readings GREATER THAN 15 mR/hr in areas requiring
continuous occupancy to maintain plant safety functions:

Control Room (RE-101)

OR

Central Alarm Station (by survey)

OR
Secondary Alarm Station (by survey)

RA3.2. Any VALID radiation monitor reading GREATER THAN 1 Rthr in areas requiring
infrequent access to maintain plant safety functions (Table H-1).

Table H-1 Vital Areas
* 1(2) Containment Building
* Primary Auxiliary Building
. Turbine Building (by survey)
. Control Building
. Diesel Generator Building (by survey)
. Gas Turbine Building (by survey)
l Circ Water Pump House (by survey)

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. For example, a dose rate of 15
mR/hr in the control room may be a problem in itself. However, the increase may also be indicative
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of high dose rates in the containment due to a LOCA. In this latter case, an SAE or GE may be
indicated by the fission product barrier matrix ICs.

At PBNP, the example EALs could result in declaration of an Alert at one unit due to a radioactivity
release or radiation shine resulting from a major accident at the other unit. This is appropriate if
the increase impairs operations at the operating unit.
This IC is not meant to apply to increases in the containment high range radiation monitors which
normally indicate 1.0-2.5 R/hr, as these are events which are addressed in the fission product
barrier matrix ICs. Nor is it intended to apply to anticipated temporary increases due to planned
events (e.g., radwaste container movement, incore detector movement, radiography, movement of
large components, depleted resin transfers, etc.)

For RA3.1 areas requiring continuous occupancy include the Control Room, the central alarm
station (CAS) and the secondary alarm station (SAS). The CAS and SAS have no installed
radiation monitoring capability [Ref. 3], therefore entry into this EAL is based on radiation surveys
in these areas. The value of 15mR/hr is derived from the GDC 19 value of 5 rem in 30 days with
adjustment for expected occupancy times. Although Section III.D.3 of NUREG-0737, "Clarification
of TMI Action Plan Requirements", provides that the 15 mR/hr value can be averaged
over the 30 days, the value is used here without averaging, as a 30 day duration implies an event
potentially more significant than an Alert. [Ref. 2, 3]

For RA3.2 areas requiring infrequent access, a valid radiation monitor reading greater than 1 R/hr
would result in additional exposure control measures intended to maintain doses within normal
occupational exposure guidelines and limits (e.g., current radiation protection and ALARA
procedures, NMC administrative exposure limits, 1OCFR20 limits, etc) and would impede
necessary access.

As used here, impede, includes hindering or interfering provided that the interference or delay is
sufficient to significantly threaten the safe operation of the plant.

The Turbine Building, Diesel Generator Building, Gas Turbine Building and Circ Water Pump
House have no installed radiation monitor capability [Ref. 3], therefore entry into the EAL is based
on radiation surveys in these areas.

Areas listed in Table H-1 were selected because they are areas or contiguous to areas requiring
access to maintain plant safety functions.

PBNP Basis Reference(s):

1. GDC 19
2. NUREG-0737, 'Clarification of TMI Action Plan Requirements", Section III.D.3
3. RMS Alarm Setpoint and Response Book (RMSASRB)
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ABNORMAL RAD LEVELSIRADIOLOGICAL EFFLUENT

RS1
Initiating Condition - SITE AREA EMERGENCY

Offsite Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity
Exceeds 1 00 mrem TEDE or 500 mrem Thyroid CDE for the Actual or Projected
Duration of the Release.

Operating Mode Applicability: All

Emergency Action Levels: (RS1.1 or RS1.2 or RS1.3)

Note: If dose assessment results are available at the time of declaration, the classification should
be based on RS1.2 instead of RS1. 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.

RS1.1. VALID reading on any of the following radiation monitors that exceeds
exceed the reading shown for 15 minutes or longer:

or is expected to

Table R-3 Radiation Monitors
Monitor Reading

1(2) RE-307 Containment Purge Exhaust Mid 1.44E+00 pCi/cc
Range Gas
1(2) RE-309 Containment Purge Exhaust High 1.44E+00 pCi/cc
Range Gas
RE-317 Auxiliary Building Exhaust Mid Range 2.63E-01 pCicc
Gas
RE-319 Auxiliary Building Exhaust High Range 2.63E-01 pCi/cc
Gas
RE-327 Drumming Area Exhaust Mid Range 4.32E-01 pCi/cc
Gas _

1(2) RE-231 Steam Line 1A(2A), 1(2) RE-232 Steam Line 1B(2B)
1 Atmospheric Steam Dump Valve open 6.59E-02 pCi/cc
1 S/G Safety Valve open 2.48E-02 gCi/cc
2 S/G Safety Valves open 1.24E-02 gC/cc
3 S/G Safety Valves open 8.25E-03 lCifcc
4 S/G Safety Valves open 6.20E-03 pCicc

RS1.2. Dose assessment using actual meteorology indicates doses GREATER THAN 100 mrem
TEDE or 500 mrem thyroid CDE at or beyond the site boundary.

RS1.3. Field survey results indicate closed window dose rates exceeding 1 00 mrem/hr expected
to continue for more than one hour, at or beyond the site boundary;

OR
Analysis of field survey samples indicate thyroid CDE of 500 mrem for one hour of
inhalation, at or beyond the site boundary.

Basis:
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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 these
failures are addressed by other ICs, this IC provides appropriate diversity and addresses events
which may not be able to be classified on the basis of plant status alone, e.g., fuel handling
accident in spent fuel building.

The 100 mrem TEDE dose is set at 10% of the EPA PAG, while the 500 mrem thyroid CDE was
established in consideration of the 1:5 ratio of the EPA PAG for TEDE 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.

The Table R-3 monitor list in RS1.1 includes monitors on all potential gaseous effluent release
pathways. These monitors were selected because the detectors have an operating range that
enables them to provide indication for the classification threshold.

1(2) RE-307 and -309 are noble gas monitors used to monitor all releases occurring from the Unit
and 2 Containment purge ventilation stacks. RE-317 and -319 are noble gas monitors used to
monitor all releases occurring from the Drumming Area ventilation stack (common for Unit 1 and
2). 1(2)RE-231 and 1(2)RE-232 are process monitors used to monitor all releases occurring
through the Unit I and 2 atmospheric steam dump and S/G safety valves.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent (CDE).
For the purpose of these IC/EALs, the dose quantity total effective dose equivalent (TEDE), as
defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA PAG guidance
provides for the use adult thyroid dose conversion factors.
The monitor reading thresholds for RS1.1 were determined by multiplying the monitor readings in
EAL RG1.1 Table R-4 by 0.1 to determine the monitor reading thresholds corresponding to 500
mrem Thyroid CDE at or beyond the site boundary (1 mile downwind), which is the more limiting
dose value for these calculations [Ref.1]. The inputs used for the calculations in Reference 1 are
described in the Basis section for EAL RGI.

Since dose assessment is based on actual meteorology, whereas the monitor reading EALs are
not, the results from these assessments may indicate that the classification is not warranted, or
may indicate that a higher classification is warranted. For this reason, emergency implementing
procedures call for the timely performance of dose assessments using actual meteorology and
release information. If the results of these dose assessments are available when the classification
is made (e.g., initiated at a lower classification level), the dose assessment results override the
monitor reading EALs.

PBNP Basis Reference(s):

1. Effluent Monitor Classification Thresholds WEDAP Basis Document, NPC 2004-00731
2. EPIP 1.3 Dose Assessment and Protective Action Recommendations
3. FSAR Table 2.6-3 Stability Index Distribution
4. FSAR Table 2.6-4 Site Atmospheric Stability Analysis Annual Average 13 month Data
5. FSAR Figure 2.6-2 Stability Class Distribution in Percent of Total Observed
6. USEPA 400-R-92-001, Manual of Protective Action Guidelines and Protective Actions for

Nuclear Incidents

PBNP 5-A-16



7. DBD-T-46 Section 3.1, Station Blackout
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RGI
Initiating Condition - GENERAL EMERGENCY

Offsite Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity
Exceeds 1 000 mrem TEDE or 5000 mrem Thyroid CDE for the Actual or Projected
Duration of the Release Using Actual Meteorology.

Operating Mode Applicability: All

Emergency Action Levels: (RG1.1 or RG1.2 or RG1.3)

Note: If dose assessment results are available at the time of declaration, the classification should
be based on RG1.2 instead of RGI.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.

RG1.1. VALID reading on any of the following radiation monitors that exceeds or is expected to
exceed the reading shown for 15 minutes or longer:

Table R-4 Radiation Monitors
Monitor Reading

1(2) RE-307 Containment Purge Exhaust Mid 1.44E+01 iCilcc
Range Gas
1(2) RE-309 Containment Purge Exhaust High 1.44E+01 pCi/cc
Range Gas
RE-317 Auxiliary Building Exhaust Mid Range Gas 2.63E+00 gCicc
RE-319 Auxiliary Building Exhaust High Range Gas 2.63E+00 Cilcc
RE-327 Drumming Area Exhaust Mid Range Gas 4.32E+00 gClcc
1(2) RE-231 Steam Line 1A(2A), 1(2) RE-232 Steam Line I1B(2B)
1 Atmospheric Steam Dump Valve open 6.59E-01 pCi/cc
1 SIG Safety Valve open 2.48E-01 pCi/cc
2 SIG Safety Valves open 1.24E-01 uCi/cc
3 SIG Safety Valves open 8.25E-02 uCi/cc
4 S/G Safety Valves open 6.20E-02 uCicc

RG1.2. Dose assessment using actual meteorology indicates doses GREATER THAN 1000
mrem TEDE or 5000 mrem thyroid CDE at or beyond the site boundary.

RG1.3. Field survey results indicate closed window dose rates exceeding 1000 mrem/hr
expected to continue for more than one hour, at or beyond site boundary.

OR
Analysis of field survey samples indicate thyroid CDE of 5000 mrem 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
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protection of the public and likely involve fuel damage. While these failures are addressed by other
ICs, this IC provides appropriate diversity and addresses events which may not be able to be
classified on the basis of plant status alone. It is important to note that, for the more severe
accidents, the release may be unmonitored or there may be large uncertainties associated with the
source term and/or meteorology.

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 Table R-4 monitor list in RG1.1 includes monitors on all potential gaseous effluent release
pathways. These monitors were selected because the detectors have a high enough operating
range that enables them to provide indication for the classification threshold.

1(2) RE-307 and -309 are noble gas monitors used to monitor all releases occurring from the Unit
1 and 2 Containment purge ventilation stacks. RE-317 and -319 are noble gas monitors used to
monitor all releases occurring through Primary Auxiliary Building (PAB) ventilation stack 9common
for Unit I and 2). RE-327 is a noble gas monitor used to monitor all releases occurring from the
Drumming Area ventilation stack (common for Unit 1 and 2). 1(2)RE-231 and 1(2)RE-232 are
process monitors used to monitor all releases occurring through the Unit 1 and 2 atmospheric
steam dump and S/G safety valves.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the
committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent (CDE).
For the purpose of these IC/EALs, the dose quantity total effective dose equivalent (TEDE), as
defined in 10 CFR 20, is used in lieu of '...sum of EDE and CEDE...." The EPA PAG guidance
provides for the use adult thyroid dose conversion factors.

The monitor reading thresholds for RG1.1 were determined using the Wisconsin Electric Dose
Assessment Program (WEDAP) computer code and annual average meteorology [Ref.1]. The
monitor readings determined in Reference 1 were back calculated from a dose value of 5000
mrem Thyroid CDE at or beyond the site boundary (1 mile downwind), which is the more limiting
dose value for these calculations. The inputs used for the calculations in Reference 1 are as
follows:

Wind direction: from 30 degrees (NNE to SSW)
Basis: FSAR Table 2.6-4 Annual average meteorology
Wind speed: 10 mph
Basis: FSAR Table 2.6-4 Annual average meteorology for stability class D (8-
12 mph)
Stability class: D
Basis: FSAR Tables 2.6-2 and 2.6-3 Annual average meteorology - Stability
index distribution and Stability Class Distribution in Percent of Total Observed
and WEDAP default stability class
Time after shutdown: 4 hrs.
Basis: FSAR Appendix A-1 and DBD-T-46 Section 3.1
Station Blackout Coping Time (time to core damage)
Release duration: 4 hrs. (default)
Containment purge vs. forced vent: 1 purge fan
Releases filtered except for 1(2) RE 231/232 Steam Line Monitors
No lake breeze effect
No precipitation
Building Wake Effect (default)
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Source term: LOCA/Gap release inside containment except for 1(2) RE 231/232 Steam line
Monitors which were based on Gap release/SGTR
No containment sprays
SGTR release path assumes SG water level <29% narrow range
Calculation results for RE 231were used for monitor reading threshold for RE 232 (similar monitor
and location)

Since dose assessment is based on actual meteorology, whereas the monitor reading EALs are
not, the results from these assessments may indicate that the classification is not warranted, or
may indicate that a higher classification is warranted. For this reason, emergency implementing
procedures call for the timely performance of dose assessments using actual meteorology and
release information. If the results of these dose assessments are available when the classification
is made (e.g., initiated at a lower classification level), the dose assessment results override the
monitor reading EALs.

PBNP Basis Reference(s):

1. Effluent Monitor Classification Thresholds WEDAP Basis Document, NPC 2004-00731

2. EPIP 1.3 Dose Assessment and Protective Action Recommendations

3. FSAR Table 2.6-3 Stability Index Distribution

4. FSAR Table 2.6-4 Site Atmospheric Stability Analysis Annual Average 13 month Data

5. FSAR Figure 2.6-2 Stability Class Distribution in Percent of Total Observed

6. UDSEPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for
Nuclear Incidents

7. DBD-T-46 Section 3.1, Station Blackout

8. FSAR Appendix A-1, Station Blackout

PBNP 5-A-20



C. (
Table C-0

Recognition Category C
Cold Shutdown/Refueling System Malfunction

INITIATING CONDITION MATRIX
ALERT SITE AREA EMERGENCY

C .

GENERAL EMERGENCY
CGI Loss of Reactor Vessel Inventory

Affecting Fuel Clad Integrity with
Containment Challenged with
Irradiated Fuel in the Reactor
Vessel.
Op. Modes: Cold Shutdown,
Refueling

UE
CU1 RCS Leakage.

Op. Mode: Cold Shutdown
CA1 Loss of RCS Inventory.

Op. Modes: Cold Shutdown
CS1 Loss of Reactor Vessel Inventory

Affecting Core Decay Heat
Removal Capability.
Op. Modes: Cold Shutdown

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

CU3 Loss of All Offsite Power to
Essential Busses for Greater
Than 15 Minutes.
Op. Modes: Cold Shutdown,
Refueling

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

CA2 Loss of Reactor Vessel Inventory
with Irradiated Fuel in the
Reactor Vessel.
Op. Modes: Refueling

CA3 Loss of All Offsite Power and
Loss of All Onsite AC Power to
Essential Busses.
Op. Modes: Cold Shutdown,
Refueling, Defueled

CA4 Inability to Maintain Plant in Cold
Shutdown with Irradiated Fuel in
the Reactor Vessel.
Op. Modes: Cold Shutdown,
Refueling

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

CU6 UNPLANNED Loss of All Onsite
or Offsite Communications
Capabilities.
Op. Modes: Cold Shutdown,
Refueling

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

Op Modes:, Cold Shutdown,
Refueling
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SYSTEM MALFUNCTION

CUI
Initiating Condition - UNUSUAL EVENT

RCS Leakage.

Operating Mode Applicability: Cold Shutdown

Emergency Action Levels: (CU1.1 or CU1.2)

CU1.1. Unidentified or pressure boundary leakage GREATER THAN 10 gpm.

CU1.2. Identified leakage GREATER THAN 25 gpm.

Basis:

This IC is included as a UE because it is considered to be a potential degradation of the level of
safety of the plant. The 10 gpm value for the unidentified and pressure boundary leakage was
selected as it is sufficiently large to be observable via normally installed instrumentation (e.g.,
Pressurizer level, RCS loop level instrumentation, etc...). Lesser values must generally be
determined through time-consuming surveillance tests (e.g., mass balances). 01 55 provides
instructions for calculating primary system leak rate by water inventory balances. 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. Prolonged loss of RCS Inventory may
result in escalation to the Alert level via either IC CAI (Loss of RCS Inventory with Irradiated Fuel
in the Reactor Vessel) or CA4 (Inability to Maintain Plant in Cold Shutdown with Irradiated Fuel in
the Reactor Vessel).

The difference between CU1 and CU2 deals with the RCS conditions that exist between cold
shutdown and refueling mode applicability. In cold shutdown the RCS will normally be intact and
RCS inventory and level monitoring means such as Pressurizer level indication and makeup
volume control tank levels are normally available. In the refueling mode the RCS is not intact and
Reactor Vessel level and inventory are monitored by different means.

PBNP Basis Reference(s):

1. TS 3.4.13, RCS Operational Leakage limits

2. 01 55, Primary Leak Rate Calculation

3. OM 3.19, Reactor Coolant System Leakage Determination
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SYSTEM MALFUNCTION

CU2
Initiating Condition - UNUSUAL EVENT

UNPLANNED Loss of RCS Inventory with Irradiated Fuel in the Reactor Vessel.

Operating Mode Applicability: Refueling

Emergency Action Levels: (CU2.1 or CU2.2)

CU2.1. UNPLANNED RCS level lowering below the Reactor Vessel flange (89.1%) for
GREATER THAN OR EQUAL TO 15 minutes

CU2.2. Loss of Reactor Vessel inventory as indicated by unexplained Containment Sump A or
Waste Holdup Tank level rise

AND

Reactor Vessel level cannot be monitored

Basis:

This IC is included as an UE 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 Reactor Vessel flange are carefully planned
and procedurally controlled. An UNPLANNED event that results in water level decreasing below
the Reactor Vessel flange warrants declaration of an Unusual Event 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 CA2 (Loss of Reactor Vessel Inventory with
Irradiated Fuel in the Reactor Vessel) or CA4 (Inability to Maintain Plant in Cold Shutdown with
Irradiated Fuel in the Reactor Vessel).

The difference between CUI and CU2 deals with the RCS conditions that exist between cold
shutdown and refueling modes. In cold shutdown the RCS will normally be intact and standard
RCS inventory and level monitoring means are available. In the refueling mode the RCS is not
intact and Reactor Vessel level and inventory are monitored by different means.

In the refueling mode, normal means of core temperature indication and RCS level indication may
not be available. Redundant means of Reactor Vessel level indication will normally be used
(including the ability to monitor level visually) to assure that the ability to monitor level will not be
interrupted. However, if all level indication were to be lost during a loss of RCS inventory event, the
operators would need to determine that Reactor Vessel inventory loss was occurring by observing
Containment Sump A and Waste Holdup Tank level changes [Ref. 1, 2]. Sump and tank level rises
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. 01 55 [Ref. 4] provides instructions
for calculating primary system leak rate by water inventory balances. Containment Sump A is
equipped with a high level alarm (80%). Escalation to Alert would be via either CA2 or RCS
heatup via CA4.
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CU2.1 involves a decrease in RCS level below the top of the Reactor Vessel flange that continues
for 15 minutes due to an UNPLANNED event. The Reactor Vessel flange is at elevation 40 ft 8 in.,
which is 89% on LI-447/447A or 89 in. on LI-447B [Ref. 3]. This EAL is not applicable to decreases
in flooded reactor cavity level (covered by RU2.1) until such time as the level decreases to the
level of the vessel flange. If Reactor Vessel level continues to decrease and reaches the Bottom
ID of the RCS Loop, (33 ft 2-7/8 in. elev. or 0%/0 in.), then escalation to CA2 would be
appropriate. Note that the Bottom ID of the RCS Loop Setpoint corresponds to the bottom of the
Reactor Vessel loop penetration (not the low point of the loop).

PBNP Basis Reference(s):

1. ARB C01 B 1-4, UNIT 1 CONTAINMENT SUMP A LEVEL HIGH

2. STPT 12.1, Waste Disposal System

3. OP 4D Part 3, Draining the Reactor Cavity and Reactor Coolant System, Table 1

4. 01 55, Primary Leak Rate Calculation
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SYSTEM MALFUNCTION

CU3
Initiating Condition - UNUSUAL EVENT

Loss of All Offsite Power to Essential Busses for GREATER THAN 15 Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Level:

CU3.1. Loss of all offsite power to both safety-related 4160 VAC buses 1(2)-A05 and 1(2)-AO6
for GREATER THAN 15 minutes.

AND

At least 1 emergency generator is supplying power to an emergency bus.

Basis:

Prolonged loss of 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 AC Power (e.g.,
Station Blackout). Fifteen minutes was selected as a threshold to exclude transient or momentary
power losses.

The 4160 VAC system includes two safety-related (essential) buses per unit, 1(2)-A05 (A train)
and 1(2)-A06 (B train). Offsite power from the 345 KVAC system is stepped down through the 13.8
KVAC system to the Low Voltage Station Auxiliary Transformer (LVSAT) 1 (2)-X04. The LVSATs
provide power to 4160 VAC switching buses 1 (2)-A03 and 1 (2)-A04, which in turn provide power to
safety-related buses 1 (2)-A05 and 1 (2)-A06.

During emergency or abnormal situations, the 4160 VAC system is supplied by emergency diesel
generators (GO1 through G04) or the gas turbine generator (GO5). Following a loss of power, ECA
0.0 provides guidance to restore power to any 4160 VAC safety-related bus. For the purpose of
classification under this EAL, offsite power sources include any of the following:

* 345 KVAC system supplying power to the 13.8 KVAC system and the unit LVSATs

* Cross-tying with the opposite unit power supply

* Backfeeding power to the UATs through the 19 KVAC system and the main step-up
transformer X-01. Note that the time required to effect the backfeed is likely longer than the
fifteen-minute interval. If off-normal plant conditions have already established the backfeed,
however, its power to the safety-related buses may be considered an offsite power source.

PBNP has the capability to cross-tie AC power from the other unit and therefore takes credit for
the redundant power source for this IC. However, the inability to effect the cross-tie within 15
minutes warrants declaring a UE.

PBNP Basis Reference(s):
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1. DBD-22, 4160 VAC System, Figure 1-1 & Section 5

2. DBD-18, 13.8 KVAC System, Section 3.3.0

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A U1, Main Power Transformer Backfeed
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SYSTEM MALFUNCTION

CU4
Initiating Condition - UNUSUAL EVENT

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

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Levels: (CU4.1 or CU4.2)

CU4.1. An UNPLANNED event results in RCS temperature exceeding 2000F

CU4.2. Loss of all RCS temperature and Reactor Vessel level indication for GREATER THAN 15
minutes.

Basis:

This IC is included as an UE 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. In cold
shutdown the ability to remove decay heat relies primarily on forced cooling flow. Operation of the
systems that provide this forced cooling may be jeopardized due to the unlikely loss of electrical
power or RCS inventory. Since the RCS usually remains intact in the cold shutdown mode a large
inventory of water is available to keep the core covered. In cold shutdown the decay heat available
to raise RCS temperature during a loss of inventory or heat removal event may be significantly
greater than in the refueling mode. Entry into cold shutdown conditions may be attained within
hours of operating at power. Entry into the refueling mode procedurally may not occur for typically
100 hours or longer after-the reactor has been shutdown. Thus the heatup threat and therefore
the threat to damaging the fuel clad may be lower for events that occur in the refueling mode with
irradiated fuel in the Reactor Vessel (note that the heatup threat could be lower for cold shutdown
conditions if the entry into cold shutdown was following a refueling). In addition, the operators
should be able to monitor RCS temperature and Reactor Vessel level so that escalation to the alert
level via CA4 or CA1 will occur if required.

During refueling the level in the Reactor Vessel will normally be maintained above the Reactor
Vessel flange. Refueling evolutions that decrease water level below the Reactor Vessel flange are
carefully planned and procedurally controlled. Loss of forced decay heat removal at reduced
inventory may result in more rapid rises in RCS/Reactor Vessel temperatures depending on the
time since shutdown. Escalation to the Alert level is via CA4.

Unlike the cold shutdown mode, normal means of core temperature indication and RCS level
indication may not be available in the refueling mode. Redundant means of Reactor Vessel level
indication are therefore procedurally installed to assure that the ability to monitor level will not be
interrupted. However, if all level and temperature indication were to be lost in either the cold
shutdown or refueling modes, CU4.2 would result in declaration of an Unusual Event if either
temperature or level indication cannot be restored within 15 minutes from the loss of both means
of indication. Escalation to Alert would be via CA2 based on an inventory loss or CA4 based on
exceeding its temperature criteria (2000F) [Ref. 1].
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Reactor Vessel water level is normally monitored using the following instruments [Ref. 2, 41:

* LT-494, 495 (RVLIS) Reactor Vessel WR Water Level (O - 125 ft)

* LT-496, 497 (RVLIS) Reactor Vessel NR Water Level (0 - 45 ft)

* LT-447, 447A Reduced Inventory RV Water Level (O - 100 in.)

LT-494, 495, 496, 497 provide appropriate level signals to allow the Control Room operator to
monitor the associated parameter during design basis accidents. These instruments are only to be
used for trend information and are not used for definitive Reactor Vessel level indication when
draining the reactor cavity or RCS.

LT-447, 447A provide Reactor Vessel water level indication in the Control Room during reduced
RCS inventory condition. They are calibrated to indicate level from approximately 10 in. above the
vessel flange to a level approximately 90 inches below the vessel flange (bottom of the hot leg).
The instrument scale range is 0 -100% which corresponds to 0 -100 in. The readout can be
displayed on the Plant Process Computer System (PPCS) at the operator's desk and on the
control board with a readout of ±0.1 inches while at mid-loop. This provides the ability to read the
level from the bottom of the reactor coolant pipe (0% or 33 ft 2-7/8 in. elev.) to well above the
Reactor Vessel head flange (89.1% or 40 ft 8 in. elev.).

Local indicator LI-447B, RC Reduced Inventory Level Indicator (O -100 in.), also provides Reactor
Vessel water level indication. 0 in. on LI-447B corresponds to 0% on LI-447/447A.

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (2000F). These include [Ref. 2, 3]:

* Tavg instrumentation

* TE-1 thru 39, Core Exit Thermocouples (50 - 16000F)

* TE-450A, 450C; 451A, 451C, Cold Leg Loop WR Temperature (50 - 750'F)

* TE-450B, 450D, 451 B, 451 D, Hot Leg Loop WR Temperature (50 - 7500F)

* TE-630, RHR Inlet Temperature

Loop WR Temperature Elements provide wide range RCS temperature signals for monitoring
heatup and cooldown, and unusual events such as natural circulation, where the RTDs in the loop
bypass lines do not provide meaningful temperature signals. Only Loop B Cold Leg WR
temperature indication uncertainties have been analyzed to ensure the PTLR limits are
maintained. Loop B cold leg WR temperature channel is used when on RHR. TCAVG is preferred
thermocouple indication and provides an average of all thirty-nine thermocouples and the trend
recorders can look at one of eight or an average of all eight thermocouples.

The Emergency Director must remain attentive 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.

PBNP Basis Reference(s):

1. Technical Specifications Table 1.1-1, Unit 1 -Amendment No. 201/Unit 2-Amendment No.
206
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2. DBD-09, Reactor Coolant System, Rev. 6, Sections 3.23.1 to 3.23.4, 3.24.1, 3.24.2,
3.25.1 and 3.25.2

3. 01105, RCS Heatup/Cooldown Plotting, Rev. 9

4. OP 4D Part 3, Draining the Reactor Cavity and Reactor Coolant System, Table 1, Rev.
16
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SYSTEM MALFUNCTION

CU6
Initiating Condition - UNUSUAL EVENT

UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability:

Emergency Action Levels:

Cold Shutdown
Refueling

(CU6.1 or CU6.2)

CU6.1. Loss of all Table C-1 onsite communications capability affecting the ability to perform
routine operations.

Table C-1 Onsite Communications Systems

CU6.2.

. Plant Public Address System

. Security Radio

. Commercial Phone System
* Portable radios
. Sound power phones

Loss of all Table C-2 offsite communications capability.

Table C-2 Offsite Communications Systems
. Emergency Notification System (ENS)
. Health Physics Network (HPN)
. Operations Control Counterpart Link (OCCL)
. Management Counterpart Link (MCL)
. Protective Measures Counterpart Link (PMCL)
. Reactor Safety Counterpart Link (RSCL)
. Nuclear Accident Reporting System (NARS)
. Commercial Phone System
. General Telephone Lines
. Manitowoc County Sheriffs Department Radio

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 problems. This EAL is intended to be used only when extraordinary
means (e.g., relaying of information from radio transmissions, individuals being sent to offsite
locations, etc.) are being utilized to make communications possible.
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Table C-1 onsite communications loss [Ref. 1, 2] encompasses the loss of all means of routine
communications (e.g., commercial telephones, sound powered phone systems, page party system
and radios / walkie talkies).

Table C-2 offsite communications loss [Ref. 1, 2] encompasses the loss of all means of
communications with offsite authorities. This includes the ENS, commercial telephone lines,
telecopy transmissions, and dedicated phone systems.

PBNP Basis Reference(s):

1. EPMP 2.1, Testing of Communications Equipment

2. EPMP 2.1A, Monthly Communications Test
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SYSTEM MALFUNCTION

CU7
Initiating Condition - UNUSUAL EVENT

UNPLANNED Loss of Required DC Power for GREATER THAN 15 Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Level:

CU7.1 UNPLANNED Loss of vital DC power to required DC busses based on bus voltage
indications LESS THAN 115 VDC

AND

Failure to restore power to at least one required DC bus within 15 minutes from the time
of loss.

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of DC power compromising
the ability to monitor and control the removal of decay heat during Cold Shutdown or Refueling
operations. This EAL is intended to be anticipatory in as much as the operating crew may not
have necessary indication and control of equipment needed to respond to the loss.

UNPLANNED is included in this IC and EAL to preclude the declaration of an emergency as a
result of planned maintenance activities. Routinely plants will perform maintenance on a Train
related basis during shutdown periods. It is intended that the loss of the operating (operable) train
is to be considered. If this loss results in the inability to maintain cold shutdown, the escalation to
an Alert will be per CA4 "Inability to Maintain Plant in Cold Shutdown with Irradiated Fuel in the
Reactor Vessel."

LESS THAN 115 VDC bus voltage is based on the minimum bus voltage necessary for the
operation of safety related equipment [Ref. 1, 2].

The safety-related 125 VDC system consists of four main distribution buses: D-01, D-02, D-03,
and D-04.

The fifteen-minute interval was selected as a threshold to exclude transient or momentary power
losses.

PBNP Basis Reference(s):

1. FSAR Section 8.7

2. O-SOP-DC-001/2/3/4 125 VDC System, Bus D-01, D-02, D-03, D-04 and Components
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SYSTEM MALFUNCTION

CUB

Initiating Condition - UNUSUAL EVENT

Inadvertent Criticality.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Level:

CU8.1. An UNPLANNED sustained positive startup rate observed on nuclear instrumentation.

Basis:

This IC addresses criticality events that occur in Cold Shutdown or Refueling modes (NUREG
1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the United
States) such as fuel mis-eading events and inadvertent dilution events. This IC indicates a
potential degradation of the level of safety of the plant, warranting an Unusual Event classification.
This IC excludes inadvertent criticalities that occur during planned reactivity changes associated
with reactor startups (e.g., criticality earlier than estimated) which are addressed in the companion
IC SU8.

This condition can be identified using the startup rate monitor. The term "sustained" is used in
order to allow exclusion of expected short term positive startup rates from planned fuel bundle or
control rod movements during core alterations. These short term positive startup rates are the
result of the rise in neutron population due to subcritical multiplication.

This condition can be identified using startup rate monitors (NI-31D/32D - Source Range Startup
Rate, and NI-35D/36D - Intermediate Range Startup Rate) [Ref. 1].

Escalation would be by Emergency Director Judgment.

PBNP Basis Reference(s):
1. OP 1B, Reactor Startup, Rev 50,Step 5.1 and 5.17.15
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SYSTEM MALFUNCTION

CAI
Initiating Condition - ALERT

Loss of RCS Inventory.

Operating Mode Applicability: Cold Shutdown

Emergency Action Levels: (CA1.1 or CA1.2)

CA1.1. Loss of RCS inventory as indicated by Reactor Vessel level LESS THAN 6% on LI-447
and LI-447A

CA1.2. Loss of RCS inventory as indicated by unexplained Containment Sump A or Waste
Holdup Tank level rise

AND

RCS level cannot be monitored for GREATER THAN 15 minutes

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 Reactor Vessel level decrease and potential core uncovery. The LI-447 and
LI-447A threshold corresponds to 6 inches above the bottom inside diameter of the RCS loop. This
condition will result in a minimum classification of Alert. The 6 inch level of the RCS Loop was
chosen because at this level remote RCS level indication may be lost and loss of suction to decay
heat removal systems has occurred [Ref. 1]. The 6 inch level is above the CS2 setpoint of 0, the
level equal to the bottom of the Reactor Vessel loop penetration. The inability to restore and
maintain level after reaching this setpoint would therefore be indicative of a failure of the RCS
barrier.

In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hours or
longer after the reactor has been shutdown. Thus the heatup threat and therefore the threat to
damaging the fuel clad may be lower for events that occur in the refueling mode with irradiated fuel
in the Reactor Vessel (note that the heatup threat could be lower for cold shutdown conditions if
the entry into cold shutdown was following a refueling). The above forms the basis for needing
both a cold shutdown specific IC (CA1) and a refueling specific IC (CA2).

In the cold shutdown mode, normal RCS level and Reactor Vessel level instrumentation systems
will normally be available. During preparations for refueling, reactor vessel level indication may not
be available. In this instance, classification would be completed under CA1.2 for sump and tank
level indications. However, if all level indication were to be lost during a loss of RCS inventory
event, the operators would need to determine that Reactor Vessel inventory loss was occurring by
observing sump and tank level changes. Sump and tank level rises must be evaluated against
other potential sources of leakage such as cooling water sources inside the containment to ensure
PBNP 5-C-1 7
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they are indicative of RCS leakage [Ref. 1, 2]. The 15-minute duration for the loss of level
indication was chosen because it is half of the CS1 Site Area Emergency EAL duration. The 15-
minute duration allows CA1 to be an effective precursor to CS1. Significant fuel damage is not
expected to occur until the core has been uncovered for greater than 1 hour per the analysis

) referenced in the CS1 basis. Therefore this EAL meets the definition for an Alert emergency.

The difference between CA1 and CA2 deals with the RCS conditions that exist between cold
shutdown and refueling mode applicability. In cold shutdown the RCS will normally be intact and
standard RCS inventory and level monitoring means are available. In the refueling mode the RCS
is not intact and Reactor Vessel level and inventory are monitored by different means.

If Reactor Vessel level continues to decrease then escalation to Site Area will be via CS1 (Loss of
Inventory Affecting Core Decay Heat Removal Capability with Irradiated Fuel in the Reactor
Vessel).

PBNP Basis Reference(s):

1. OP 4D Part 3, Reactor Cavity and Reactor Coolant System, Table 1

2. OM 3.19, REACTOR COOLANT SYSTEM LEAKAGE DETERMINATION
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SYSTEM MALFUNCTION

CA2
Initiating Condition - ALERT

Loss of Reactor Vessel Inventory with Irradiated Fuel in the Reactor Vessel.

Operating Mode Applicability: Refueling

Emergency Action Levels: (CA2.1 or CA2.2)

CA2.1. Loss of Reactor Vessel inventory as indicated by Reactor Vessel level LESS THAN 6%
on LI-447 / LI-447A.

CA2.2. Loss of Reactor Vessel inventory as indicated by unexplained Containment Sump A or
Waste Holdup Tank level rise

AND

Reactor Vessel level cannot be monitored for GREATER THAN 15 minutes

Basis:

These EALs serve as precursors to a loss of heat removal. The magnitude of this loss of water
indicates that makeup systems have not been effective and may not be capable of preventing
further Reactor Vessel level decrease and potential core uncovery. The LI-447 / LI-447A threshold
corresponds to the 6 inches above the bottom inside diameter of the RCS loop [Ref. 1]. The 6
inch level of the RCS Loop was chosen because at this level remote RCS level indication may be
lost and loss of suction to decay heat removal systems has occurred. This condition will result in a
minimum classification of Alert. The 6 inch level is above the CS2 setpoint of 0, the level equal to
the bottom of the Reactor Vessel loop penetration. The Bottom ID of the RCS Loop Setpoint is the
level equal to the bottom of the Reactor Vessel loop penetration (not the low point of the loop). The
inability to restore and maintain level after reaching this setpoint would therefore be indicative of a
failure of the RCS barrier.

In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hours or
longer after the reactor has been shutdown. Thus the heatup threat and therefore the threat to
damaging the fuel clad may be lower for events that occur in the refueling mode with irradiated fuel
in the Reactor Vessel (note that the heatup threat could be lower for cold shutdown conditions if
the entry into cold shutdown was following a refueling). The above forms the basis for needing
both a cold shutdown specific IC (CA1) and a refueling specific IC (CA2).

In the refueling mode, normal means of Reactor Vessel level indication may not be available.
Redundant means of Reactor Vessel level indication will be normally used (including the ability to& monitor level visually) to assure that the ability to monitor level will not be interrupted. However, if
all level indication were to be lost during a loss of RCS inventory event, the operators would need
to determine that Reactor Vessel inventory loss was occurring by observing sump and tank level
changes [Ref. 1, 2]. Sump and tank level rises must be evaluated against other potential sources
PBNP 5-C-1 9



of leakage such as cooling water sources inside the containment to ensure they are indicative of
RCS leakage. The 15-minute duration for the loss of level indication was chosen because it is half
of the CS2 Site Area Emergency EAL duration. The 15-minute duration allows CA2 to be an
effective precursor to CS2. Significant fuel damage is not expected to occur until the core has
been uncovered for greater than 1 hour per the analysis referenced in the CS2 basis. Therefore
this EAL meets the definition for an Alert.

The difference between CA1 and CA2 deals with the RCS conditions that exist between cold
shutdown and refueling mode applicability. In cold shutdown the RCS will normally be intact and
standard RCS inventory and level monitoring means are available. In the refueling mode the RCS
is not intact and Reactor Vessel level and inventory are monitored by different means.

If Reactor Vessel level continues to decrease then escalation to Site Area will be via CS1 (Loss of
Inventory Affecting Core Decay Heat Removal Capability with Irradiated Fuel in the Reactor
Vessel).

PBNP Basis Reference(s):

1. OP 4D Part 3, Reactor Cavity and Reactor Coolant System, Table 1

2. OM 3.19, REACTOR COOLANT SYSTEM LEAKAGE DETERMINATION
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SYSTEM MALFUNCTION

CA3
Initiating Condition - ALERT

Loss of All Offsite Power and Loss of All Onsite AC Power to Essential Busses.

Operating Mode Applicability: Cold Shutdown
Refueling
Defueled

Emergency Action Level:

CA3.1. Loss of all offsite power to both safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06

AND

Failure of all emergency generators to supply power to emergency busses.

AND

Failure to restore power to at least one emergency bus within 15 minutes from the time of
loss of both offsite and onsite AC power.

Basis:

Loss of all AC power compromises all plant safety systems requiring electric power including RHR,
ECCS, Containment Heat Removal, Spent Fuel Heat Removal and the Ultimate Heat Sink. When
in cold shutdown, refueling, or defueled mode the event can be classified as an Alert, because of
the significantly reduced decay heat, lower temperature and pressure, increasing the time to
restore one of the emergency busses, relative to that specified for the Site Area Emergency EAL.
Escalating to Site Area Emergency IC SS1, if appropriate, is by Abnormal Rad Levels /
Radiological Effluent, or Emergency Director Judgment ICs. Fifteen minutes was selected as a
threshold to exclude transient or momentary power losses.

Consideration should be given to operable loads necessary to remove decay heat or provide
Reactor Vessel makeup capability when evaluating loss of AC power to essential busses. Even
though an essential bus may be energized, if necessary loads (i.e., loads that if lost would inhibit
decay heat removal capability or Reactor Vessel makeup capability) are not operable on the
energized bus then the bus should not be considered operable.

PBNP Basis Reference(s):
1. DBD-22, 4160 VAC System, Figure 1-1 & Section 5

2. DBD-18, 13.8 KVAC System, Section 3.3.0

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A Ul Main Power Transformer Backfeed

PBNP 5-C-21



SYSTEM MALFUNCTION

CA4
Initiating Condition - ALERT

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

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Levels: (EAL CA4.1 or CA4.2 or CA4.3)

CA4.1. With CONTAINMENT CLOSURE and RCS integrity not established an UNPLANNED
event results in RCS temperature exceeding 200 degrees F.

CA4.2. With CONTAINMENT CLOSURE established and RCS integrity not established or RCS
inventory reduced an UNPLANNED event results in RCS temperature exceeding 200
degrees F for GREATER THAN 20 minutes'.

CA4.3. An UNPLANNED event results in RCS temperature exceeding 200 degrees F for
GREATER THAN 60 minutes1 or results in an RCS pressure rise of GREATER THAN 10
psig.

Basis:

CA4.1 addresses complete loss of functions required for core cooling during refueling and cold
shutdown modes when neither CONTAINMENT CLOSURE nor RCS integrity are established.
RCS integrity is in place when the RCS pressure boundary is in its normal condition for the cold
shutdown mode of operation (e.g., no freeze seals or nozzle dams). No delay time is allowed for
CA4.1 because the evaporated reactor coolant that may be released into the Containment during
this heatup condition could also be directly released to the environment.

CA4.2 addresses the complete loss of functions required for core cooling for GREATER THAN 20
minutes during refueling and cold shutdown modes when CONTAINMENT CLOSURE is
established but RCS integrity is not established or RCS inventory is reduced (e.g., mid loop
operation). As in CA4.1, RCS integrity should be assumed to be in place when the RCS pressure
boundary is in its normal condition for the cold shutdown mode of operation (e.g., no freeze seals
or nozzle dams). The allowed 20 minute time frame was included to allow operator action to
restore the heat removal function, if possible. The allowed time frame is consistent with the
guidance provided by Generic Letter 88-17, "Loss of Decay Heat Removal" (discussed later in this
basis) and is believed to be conservative given that a low pressure Containment barrier to fission
product release is established. Note 1 indicates that CA4.2 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.

'Note: if an RCS heat removal system is in operation within this time frame and RCS
temperature is being reduced then this EAL is not applicable.

PBNP 
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CA4.3 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. As in CA4.1
and CA4.2, RCS integrity should be considered to be in place when the RCS pressure boundary is
in its normal condition for the cold shutdown mode of operation (e.g., no freeze seals or nozzle
dams). The status of CONTAINMENT CLOSURE in this EAL is immaterial given that the RCS is
providing a high pressure barrier to fission product release to the environment. 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 rise covers situations where, due to high decay
heat loads, the time provided to restore temperature control, should be less than 60 minutes.
Pressure indicators PT-420 (RCS loop pressure) and PT-493 (pressurizer pressure) have a range
of 0 to 1000 psig and are capable of measuring pressure to less than 10 psig [Ref. 6]. Note I
indicates that CA4.3 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 rise has remained less than the site specific pressure value. EAL
CA4.3 does not apply when Pressurizer is solid. Minor temperature changes during solid plant
operations will cause dramatic pressure swings. The described conditions, "RCS integrity not
established" sets the "Pressurizer not solid" initial condition for this EAL, therefore this EAL does
not apply when Pressurizer is solid.

Escalation to Site Area would be via CS1 or CS2 should boiling result in significant Reactor Vessel
level loss leading to core uncovery.

This IC and its associated EALs are based on concerns raised by Generic Letter 88-17, "Loss of
Decay Heat Removal." A number of phenomena such as pressurization, vortexing, steam
generator U-tube draining, RCS level differences when operating at a mid-loop condition, decay
heat removal system design, and level instrumentation problems can lead to conditions where
decay heat removal is lost and core uncovery can occur. NRC analyses show that sequences that
can cause core uncovery in 15 to 20 minutes and severe core damage within an hour after decay
heat removal is lost.

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 degreesF 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.

PBNP Basis Reference(s):

1. Technical Specifications Table 1.1-1, Unit 1-Amendment No. 201/Unit 2-Amendment No.
206

2. OP 1A, Cold Shutdown to Hot Standby

3. Technical Specifications B 3.6.1, Containment, Unit 1 -Amendment No. 201/Unit 2 -
Amendment No. 206

4. CL 1 E, Containment Closure Checklist

5. OP 4F, Reactor Coolant System Reduced Inventory Requirements

t ) 6. DBD-09, Reactor Coolant System
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SYSTEM MALFUNCTION

CS1

Initiating Condition - SITE AREA EMERGENCY

Loss of Reactor Vessel Inventory Affecting Core Decay Heat Removal Capability.

Operating Mode Applicability: Cold Shutdown

Emergency Action Levels: (CS1.1 or CS1.2)

CS1.1. With CONTAINMENT CLOSURE not established:

a. Reactor Vessel inventory as indicated by Reactor Vessel level 0% indication on Ll-
447/L1-447A

OR

b. Reactor Vessel level cannot be monitored for GREATER THAN 30 minutes with a
loss of Reactor Vessel inventory as indicated by unexplained Containment Sump A
or Waste Holdup Tank level rise

CS1.2. With CONTAINMENT CLOSURE established:

a. Reactor Vessel inventory as indicated by Reactor Vessel level 0% indication on Ll-
447/L1-447A

OR

b. Reactor Vessel level cannot be monitored for GREATER THAN 30 minutes with a
loss of Reactor Vessel inventory as indicated by either:

* Unexplained Containment Sump A or Waste Holdup Tank level rise
* Erratic Source Range Monitor Indication

Basis:

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

In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hours or
longer after the reactor has been shutdown. Thus the heatup threat and therefore the threat to
damaging the fuel clad may be lower for events that occur in the refueling mode with irradiated fuel
in the Reactor Vessel (note that the heatup threat could be lower for cold shutdown conditions if
the entry into cold shutdown was following a refueling). The above forms the basis for needing
both a cold shutdown specific IC (CS1) and a refueling specific IC (CS2).
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In the cold shutdown mode, normal RCS level and reactor vessel level indication systems (RVLIS)
will normally be available. During preparations for refueling, reactor vessel level indication may not
be available. In this instance, classification would be completed under CS1.2 for sump and tank
level indications. However, if all level indication were to be lost during a loss of RCS inventory
event, the operators would need to determine that Reactor Vessel inventory loss was occurring by
observing sump and tank level changes. Sump and tank level rises 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.

These EALs 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 number of variables,
(PWRs - e.g., mid-loop, reduced level/flange level, head in place, or cavity flooded, RCS venting
strategy, decay heat removal system design, vortexing pre-disposition, steam generator U-tube
draining) can have a significant impact on heat removal capability challenging the fuel 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.

The level associated with or without CONTAINMENT CLOSURE corresponds to the bottom inside
diameter of the RCS loop.

The 30-minute duration allowed when CONTAINMENT CLOSURE is established allows sufficient
time for actions to be performed to recover needed cooling equipment and is considered to be
conservative given that level is being monitored via CS1 and CS2. Effluent release is not expected
with closure established.
Thus, 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 Reactor Vessel Inventory Affecting Fuel
Clad Integrity with Containment Challenged with Irradiated Fuel in the Reactor Vessel) or
radiological effluent IC RG1 (Offsite Dose Resulting from an Actual or Imminent Release of
Gaseous Radioactivity Exceeds 1000 mrem TEDE or 5000 mrem Thyroid CDE for the Actual or
Projected Duration of the Release Using Actual Meteorology).

PBNP Basis Reference(s):

1. PBNP FSAR 4.0 Reactor Coolant System Design Basis

2. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 2

3. 01 55, Primary Leak Rate Calculation
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SYSTEM MALFUNCTION

CS2
Initiating Condition - SITE AREA EMERGENCY

Loss of Reactor Vessel Inventory Affecting Core Decay Heat Removal Capability with
Irradiated Fuel in the Reactor Vessel.

Operating Mode Applicability: Refueling

Emergency Action Levels: (CS2.1 or CS2.2)

CS2.1. With CONTAINMENT CLOSURE not established:

a. Reactor Vessel inventory as indicated by Reactor Vessel level 0% indicated on Ll-
447/1-447A

OR

b. Reactor Vessel level cannot be monitored with indication of core uncovery as
evidenced by any of the following:

Containment High Range Radiation Monitor reading GREATER THAN
10 R/hr

v Erratic Source Range Monitor Indication

CS2.2. With CONTAINMENT CLOSURE established

a. Reactor Vessel inventory as indicated by Reactor Vessel level 0% indicated on Ll-
447/LI-447A

OR

b. Reactor Vessel level cannot be monitored with indication of core uncovery as
evidenced by one or more of the following:

* Containment High Range Radiation Monitor reading GREATER THAN
10 R/hr

* Erratic Source Range Monitor Indication

Basis:

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

In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
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completed. Entry into the refueling mode procedurally may not occur for typically 100 or longer
after the reactor has been shutdown. Thus the heatup threat and therefore the threat to damaging
the fuel clad may be lower for events that occur in the refueling mode with irradiated fuel in the
Reactor Vessel (note that the heatup threat could be lower for cold shutdown conditions if the
entry into cold shutdown was following a refueling). The above forms the basis for needing both a
cold shutdown specific IC (CS1) and a refueling specific IC (CS2).

These EALs 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 number of variables,
(e.g., mid-loop, reduced level/flange level, head in place, or cavity flooded, RCS venting strategy,
decay heat removal system design, vortexing pre-disposition, steam generator U-tube draining)
can have a significant impact on heat removal capability challenging the fuel clad barrier.

The level associated with or without CONTAINMENT CLOSURE corresponds to the bottom inside
diameter of the RCS loop. The level associated.with containment closure established corresponds
to the top of active fuel.

In Refueling mode, normal RCS level indication (e.g., RVLIS) may be unavailable but alternate
means of level indication are normally available to assure that the ability to monitor level will not be
interrupted. If all means of level monitoring are not available, however, the Reactor Vessel
inventory loss may be detected by the following indirect methods:

As water level in the Reactor Vessel lowers, the dose rate above the core will rise. The dose rate
due to this core shine should result in Containment High Range Monitor indication and possible
alarm. Typical readings at full power are 1.0 to 2.5 R/hr. The Containment High Radiation
indicators (1(2)RM126, 127 and 128) are log scaled with a span of 1_108 R/hr. The 10 R/hr reading
has been selected to be well above that expected under normal plant conditions [Ref. 1].

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically when
the core is uncovered and Source Range Monitors (NIS N-31 and N-32) can be used as a tool for
making such determinations.

For CS2.2 in the refueling mode, normal means of Reactor Vessel level indication may not be
available. Redundant means of Reactor Vessel level indication will be normally available
(including the ability to monitor level visually) to assure that the ability to monitor level will not be
interrupted.

Effluent release is not expected with closure established. Thus, 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 Reactor Vessel Inventory Affecting Fuel Clad Integrity with
Containment Challenged with Irradiated Fuel in the Reactor Vessel) or radiological effluent IC AG1
(Offsite Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity Exceeds
1000 mrem TEDE or 5000 mrem Thyroid CDE for the Actual or Projected Duration of the Release
Using Actual Meteorology).

PBNP Basis Reference(s):

1. Eng Eval 2001-28, Containment High Radiation Channel Check Tolerance, 1015101

2. PBNP FSAR 4.0 Reactor Coolant System Design Basis, Table 4.1-6
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SYSTEM MALFUNCTION

CGI

Initiating Condition - GENERAL EMERGENCY

Loss of Reactor Vessel Inventory Affecting Fuel Clad Integrity with Containment
Challenged with Irradiated Fuel in the Reactor Vessel.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Level:

CG1.1. Reactor Vessel Level:
1. Loss of Reactor Vessel inventory as indicated by unexplained Containment Sump A

or Waste Hold Up Tank level rise or any other indication of loss of Reactor Vessel
inventory

AND

2. Reactor Vessel level:
a. LESS THAN [30 ft] 27 ft (RVLIS NR) or 0% indicated on LI-447/L1-447A for

GREATER THAN 30 minutes

OR

b. cannot be monitored with indication of core uncovery for GREATER THAN 30
minutes as evidenced by any of the following:
* Containment High Range Radiation Monitor reading GREATER THAN

10 R/hr
* Erratic Source Range Monitor Indication

AND

3. CONTAINMENT challenged as indicated by any of the following:
* GREATER THAN OR EQUAL TO 6% hydrogen concentration in containment
* Containment pressure above 60 psig
* CONTAINMENT CLOSURE not established

Basis:

This EAL represents the inability to restore and maintain Reactor Vessel level above the top of
active fuel. Fuel damage is probable if Reactor Vessel level cannot be restored, as available
decay heat will cause boiling, further reducing the Reactor Vessel level. Setpoints enclosed in
brackets (e.g., [30 ft], etc.) are used under adverse containment conditions [Ref. 3, 4].

This EAL is 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

PBNP 5-C-28



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 number of variables-
(e.g., mid-loop, reduced level/flange level, head in place, or cavity flooded, RCS venting strategy,
decay heat removal system design, vortexing pre-disposition, steam generator U-tube draining)
can have a significant impact on heat removal capability challenging the fuel 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.

In the cold shutdown mode, normal RCS level and Reactor Vessel level instrumentation systems
will normally be available. In the refueling mode, normal means of Reactor Vessel level indication
may not be available. Redundant means of Reactor Vessel level indication will be normally
available (including the ability to monitor level visually) to assure that the ability to monitor level will
not be interrupted. However, if all level indication were to be lost during a loss of RCS inventory
event, the operators would need to determine that Reactor Vessel inventory loss was occurring by
observing sump and tank level changes. Sump and tank level rises 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 Reactor Vessel lowers, the dose rate above the core will rise. The dose rate
due to this core shine should result in Containment High Range Monitor indication and possible
alarm. Typical readings at full power are 1.0 to 2.5 R/hr. The Containment High Radiation
indicators (1 (2)RM 126, 127 and 128) are log scaled with a span of 1-1 o8 R/hr. The 10 R/hr reading
has been selected to be well above that expected under normal plant conditions [Ref. 1].

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically when
the core is uncovered and Source Range Monitors (NIS N-31 and N-32) can 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.

CONTAINMENT CLOSURE is the action taken to secure containment and its associated
structures, systems, and components as a functional barrier to fission product release under
existing plant conditions. CONTAINMENT CLOSURE should not be confused with refueling
containment integrity as defined in technical specifications. Site shutdown contingency plans
typically provide for re-establishing CONTAINMENT CLOSURE following a loss of heat removal or
RCS inventory functions. If the 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.

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core
uncovery could result in an explosive mixture of dissolved gasses in CONTAINMENT. However,
CONTAINMENT monitoring and/or sampling should be performed to verify this assumption and a
General Emergency declared if it is determined that an explosive mixture exists.

The containment design pressure (60 psig) is well in excess of that expected from the design basis
loss of coolant accident [Ref. 7].
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PBNP Basis Reference(s):

1. Eng Eval 2001-28, Containment High Radiation Channel Check Tolerance, 10/5/01

2. Volian Enterprises Calculation WEP-SPT-25

3. CSP-C.1 UNIT 1 RED, CRITICAL SAFETY PROCEDURE SAFETY RELATED RESPONSE TO
INADEQUATE CORE COOLING, Step 11

4. BG-CSP-Z.1, Response to High Containment Pressure

5. EPIP 10.3, POST-ACCIDENT CONTAINMENT HYDROGEN REDUCTION

6. FSAR Section 5.1, Containment System Structure

7. BG-CSP-ST.0, CSFST

PBNP 5-C-30



Table E-0

Recognition Category E

Events Related to ISFSI Malfunction

INITIATING CONDITION MATRIX

UE

EU1 Damage to a loaded cask CONFINEMENT BOUNDARY.
Op. Mode: Not Applicable

EU2 Confirmed security event with potential loss of level of safety of the ISFSI
Op. Mode: Not Applicable

PBNP 5-E-1



This page intentionally blank.

PBNP 5-E-2



This page intentionally blank.

PBNP 5-E-1



EVENTS RELATED TO ISFSI

EUI
Initiating Condition - UNUSUAL EVENT

Damage to a loaded cask CONFINEMENT BOUNDARY.

Operating Mode Applicability: Not applicable

Emergency Action Level: (EU1.1 or EU1.2 or EU1.3)

EU1.1. Any one of the following natural phenomena events with resultant visible damage to or
loss of a loaded cask CONFINEMENT BOUNDARY.

Report of plant personnel of a:
Tornado strike
Earthquake
Flood
Lightning strike

EU1.2. Any of the following Accident conditions with resultant visible damage to or loss of a
loaded cask CONFINEMENT BOUNDARY.

Vent Blockage
Cask Drop
Accidental Pressurization
Air Vent and Outlet Shielding Reduction

EU1.3. Any condition in the opinion of the Emergency Director that indicates loss of loaded fuel
storage cask CONFINEMENT BOUNDARY.

Basis:

A UE in this IC is categorized on the basis of the occurrence of an event of sufficient magnitude
that a loaded cask CONFINEMENT BOUNDARY is damaged or violated. This includes
classification based on a loaded fuel storage cask CONFINEMENT BOUNDARY loss leading to
the degradation of the fuel during storage or posing an operational safety problem with respect to
its removal from storage.

For EU1.1 and EU1.2, the results of the ISFSI Safety Analysis Report (SAR) and the related NRC
Safety Evaluation Report were used to develop the site-specific list of natural phenomena events
and accident conditions. These EALs address responses to events defined in the ISFSI Safety
Analysis Report.

For EU1.3, any condition not explicitly detailed as an EAL threshold value, which, in the judgment
of the Emergency Director, is a potential degradation in the level of safety of the ISFSI.
Emergency Director judgment is to be based on known conditions and the expected response to
mitigating activities within a short time period.
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A UE in this IC is categorized on the basis of the occurrence of an event of sufficient magnitude
that a loaded cask CONFINEMENT BOUNDARY is damaged or violated. [Ref. 1, 2].

PBNP Basis Reference(s):

1. VSC-24, Conditions for Cask Use and Technical Specifications Docket No. 72-1007 Certificate
of Compliance No. 1007

2. Standardized NUHOMS Horizontal Modular Storage System Certificate of Compliance No.
1004

3. Technical Specification 1.2.4 of the VSC-24 Certificate of Compliance

4. AOP-8G Ventilated Storage Cask (VSC) Drop or Tipover

5. Technical Specification 1.2.7 of the NUHOMS Certificate of Compliance

6. NUHOMSSAR

7. NUH-003 Rev 8, June 2004 TFSAR for Standardized NUHOMS Horizontal Modular Storage
System for Irradiated Nuclear Fuel
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EVENTS RELATED TO ISFSI

EU2
Initiating Condition - UNUSUAL EVENT

Confirmed Security Event with potential loss of level of safety of the ISFSI.

Operating Mode Applicability: Not applicable

Emergency Action Levels:

EU2.1. Security Event as determined from PBNP Physical Security Plan and reported by the
Security Shift Supervisor.

Basis:

This EAL is based on PBNP Physical Security Plan Security events which do not represent a
potential degradation in the level of safety of the ISFSI, are reported under 10 CFR 73.71 or in
some cases under 10 CFR 50.72.

Reference is made to the Security Shift Supervisor because these individuals are the designated
personnel qualified and trained to confirm that a security event is occurring or has occurred.
Training on security event classification confirmation is closely controlled due to the strict secrecy
controls placed on the Security Plan.

PBNP Basis Reference(s):

1. PBNP Physical Security Plan
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Table F-0

Recognition Category F

Fission Product Barrier Degradation

INITIATING CONDITION MATRIX

C
)

UE
FUI ANY Loss or ANY Potential Loss

of Containment
FAI

ALERT
ANY Loss or ANY Potential Loss
of EITHER Fuel Clad OR RCS

FS1
SITE AREA EMERGENCY

Loss or Potential Loss of ANY
Two Barriers

GENERAL EMERGENCY
FG1 Loss of ANY Two Barriers AND

Loss or Potential Loss of Third
Barrier

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

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

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

Op. Modes: Power Operation,
Hot Standby, Startup, Hot
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. UE 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. Altematively, 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 lowering
would represent an increasing risk to public health and safety.

2. Fission Product Barrier ICs must be capable of addressing event dynamics. Thus, the EAL Reference Table F-1 states that imminent (i.e., within 2
hours) Loss or Potential Loss should result in a classification as if the affected threshold(s) are already exceeded, particularly for the higher emergency
classes.
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TABLE F-1

C
)

PBNP 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 an event for multiple events could occurwhich result in
the conclusion that exceeding the loss or potential loss thresholds is imminent (i.e., within I to 2 hours). 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 EALS RCS Barrier EALS Containment Barrier 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

Conditions requiring entry
into Core-Cooling RED
Path (CSP-C.1)

Conditions requiring entry
into Core Cooling-
ORANGE Path (CSP-C.2)
OR
Conditions requiring entry
into Heat Sink-RED Path
(CSP-H.1)

Not Applicable Conditions requiring entry
into RCS Integrity-RED
Path (CSP-P.1)
OR
Conditions requiring entry
Into Heat Sink-RED Path
(CSP-H.1)

Not Applicable Conditions requiring entry
into Containment-RED
Path (CSP-Z.1)

OR OR OR

2. Primary Coolant Activity Level 2. RCS Leak Rate 2. Containment Pressure

Coolant Activity GREATER Not Applicable
THAN 300 pCVgm 1-131
equivalent

GREATER THAN available
makeup capacity as
indicated by a loss of RCS
subcooling (LESS THAN
OR EQUAL TO [80 degree
F] 35 degree F)

Unisolable leak exceeding
60 gpm

Rapid unexplained lowering
following initial rise

OR
Containment pressure or
sump level response not
consistent with LOCA
conditions

60 PSIG and rising
OR

Hydrogen concentration in
containment GREATER
THAN OR EQUAL TO 6%

OR
Containment pressure
GREATER THAN 25 psig
with LESS THAN one full
train of depressurization
equipment operating

OR OR

3. Core Exit Thermocouple Readings 3. Core Exit Thermocouple Reading
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TABLE F-1

PBNP Emergency Action Level
Fission Product Barrier Reference Table

Thresholds For LOSS or POTENTIAL LOSS of Barriers*

C

'Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occur which result in
the conclusion that exceeding the loss or potential loss thresholds is imminent (i.e., within 1 to 2 hours). 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 EALS RCS Barrier EALS Containment Barrier EALS

LOSS. POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS

GREATER THAN OR
EQUAL TO 1200 degree F

GREATER THAN OR
EQUAL TO 700 degree F

Not applicable Core exit thermocouples in
excess of 1200 degrees F
and restoration procedures
not effective within 15
minutes;
OR.
core exit thermocouples in
excess of 700 degrees F
with reactor vessel level
below 27 ft RVLIS NR (with
no RCPs running) top of
active fuel and restoration
procedures not effective
within 15 minutes
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TABLE F-i

PBNP Emergency Action Level
Fission Product Barrier Reference Table

Thresholds For LOSS or POTENTIAL LOSS of Barriers*

C
)

'Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occur which result in
the conclusion that exceeding the loss or potential loss thresholds Is imminent (i.e., within 1 to 2 hours). 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 EALS RCS Barrier EALS Containment Barrler EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS

OR OR OR

4. Reactor Vessel Water Level 3. SG Tube Rupture 4. SG Secondary Side Release with P-to-S Leakage

Not Applicable Level LESS TH-IAN OR
EQUAL TO

* 25 ft RVLIS NR (with no
RCPs running)

* [100 Rj 90 ft RVLIS WR
(with 1 RCP running)

* [120 ft 110 ft RVLIS WR
(with 2 RCPs running)

SGTR that results In an
ECCS (SI) Actuation

Not Applicable RUPTURED SIG Is also
FAULTED outside of
containment

OR
Primary-to-Secondary
leakrate greater than 10
gpm with nonisolable
steam release from
affected SIG to the
environment

Not applicable

OR

5. CNMT Isolation Valves Status After CNMT Isolation

Containment isolation
valve(s) not closed

AND
Downstream pathway to
the environment exists,
after containment isolation

Not Applicable

OR OR OR

6. Slinificant Radioactive Inventory In Containment5. Containment Radiation Monitoring 4. Containment Radiation Monitorfng
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TABLE F-1

PBNP Emergency Action Level
Fission Product Barrier Reference Table

Thresholds For LOSS or POTENTIAL LOSS of Barrlers*

*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occur which result in
the conclusion that exceeding the loss or potential loss thresholds is imminent (i.e., within I to 2 hours). 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 EALS RCS Barrier EALS Containment Barrier EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
Containment rad monitor
reading GREATER THAN
17 R/hr indicated on any of
the following:

* 1(2) RM-126
* 1(2) RM-127
* 1(2) RM-128

Not Applicable Containment rad monitor
reading GREATER THAN
3.5 R/hr indicated on any of
the following:

* 1(2) RM-126
* 1(2) RM-127
* 1(2) RM-128

Not Applicable Not Applicable Containment rad monitor
reading GREATER THAN
15,900 Rthr indicated on
any of the following:

* 1(2) RM-126
* 1(2) RM-127
* 1(2) RM-128
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TABLE F-1

PBNP Emergency Action Level
Fission Product Barrier Reference Table

Thresholds For LOSS or POTENTIAL LOSS of Barriers*

C
)

'Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occurwhich result in
the conclusion that exceeding the loss or potential loss thresholds is imminent (i.e., within I to 2 hours). 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 EALS RCS Barrier EALS Containment Barrier EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS

OR OR OR

6. Other Indications S. Other Indications

Not Applicable

7. Other Indications

Not ApplicableFailed Fuel Monitor (RE-109) Not Applicable
reading GREATER THAN
OR EQUAL TO 4500 mRlhr

Not Applicable Not Applicable

OR OR OR

7. Emergencv Director Judgment 6. Emergency Director Judgment

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

Any condition in the opinion of the Emergency Director that
Indicate Loss or Potential Loss of the RCS Barrier

8. Emergency Director Judgment

Any condition In the opinion of the Emergency Director
that indicates Loss or Potential Loss of the Containment
barrier
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Basis Information For Table F-1
PBNP 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)

The Fuel Clad Barrier is the zircalloy or stainless steel tubes that contain the fuel pellets.

1. Critical Safety Function Status

RED path indicates an extreme challenge to the safety function. ORANGE path indicates a severe
challenge to the safety function.

Core Cooling - ORANGE indicates subcooling has been lost and that some clad damage may
occur. CSP-C.2 is the Critical Safety Procedure that provides directions to restore adequate core
cooling. [Ref. 1, 2]

Heat Sink - RED indicates the ultimate heat sink function is under extreme challenge and thus
these two items (Core Cooling - ORANGE or Heat Sink - RED) indicate potential loss of the Fuel
Clad Barrier. CSP-H.1 is the Critical Safety Procedure that provides directions to respond to a loss
of secondary heat sink in both steam generators. [Ref. 1, 3]

Core Cooling - RED indicates significant superheating and core uncovery and is considered to
indicate loss of the Fuel Clad Barrier.

CSFST setpoints enclosed in brackets (e.g., [120 ft], etc.) are used under adverse containment
conditions. Adverse containment conditions are defined as:

* Containment pressure is equal to or greater than 10 psig.
* Containment radiation is currently greater than or equal to 1 E5 R/hr.
• Integrated dose is greater than 1 E6 R or unknown.

The barrier loss/potential loss occurs when the plant parameter associated with the CSFST path is
reached (not when the operator reads the CSFST in the EOP network). The phrase 'Conditions
requiring entry into..." is included in these thresholds to emphasize this intent.

2. Primary Coolant Activity Level

This value is 300 piCi/gm 1131 equivalent. Assessment by the NUMARC EAL Task Force indicates
that this amount of coolant activity is well above that expected for iodine spikes and corresponds to
less than 5% fuel clad damage. This amount of radioactivity indicates significant clad damage and
thus the Fuel Clad Barrier is considered lost.

There is no equivalent "Potential Loss" EAL for this item.

3. Core Exit Thermocouple Readings

Core Exit Thermocouple Readings are included in addition to the Critical Safety Functions to
include conditions when the CSFs may not be in use (initiation after SI is blocked).

The "Loss" EAL 1200 degrees F reading should correspond to significant superheating of the
coolant. This value corresponds to the temperature reading that indicates core cooling - RED in
Fuel Clad Barrier EAL #1 which is 1200 degrees F. [Ref. 1]
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The "Potential Loss" EAL 700 degrees F reading should correspond to loss of subcooling. This
value corresponds to the temperature reading that indicates core cooling - ORANGE in Fuel Clad
Barrier EAL #1 which is 700 degrees F. [Ref.1]

4. Reactor Vessel Water Level

There is no "Loss" EAL corresponding to this item because it is better covered by the other Fuel
Clad Barrier "Loss" EALs.

The "Potential Loss" EAL is defined by the Core Cooling - ORANGE path [Ref.1]. The 25 ft water
level is a consideration in the Core Cooling - ORANGE path only after the determination is made
that no RCPs are running. With one RCP running, RVLIS WR value of [100 ft] 90 ft is used. With
two RCPs running RVLIS WR values of [120 ft] 110 ft are used.

5. Containment Radiation Monitoring

The 17 R/hr reading is a value which indicates the release of reactor coolant, with elevated activity
indicative of fuel damage, into the containment. The reading is calculated assuming the
instantaneous release and dispersal of the reactor coolant noble gas and iodine inventory
associated with a concentration of 300 pUCi/gm dose equivalent 1-131 into the containment
atmosphere [Ref. 6,]. 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. This value is higher than that specified for RCS barrier
Loss EAL #4. Thus, this EAL indicates a loss of both the fuel clad barrier and a loss of RCS
barrier.

Monitors used for this fission product barrier loss threshold are the containment high-range area
monitors:

* 1(2) RM-126

* 1(2) RM-127

* 1(2) RM-128

There is no "Potential Loss" EAL associated with this item.

6. Failed Fuel Monitor (RE-109) reading GREATER THAN 4500 mR/hr

A Failed Fuel Monitor reading of greater than 4500 mR/hr indicates the release of reactor coolant,
with elevated activity indicative of fuel damage. The reading is calculated assuming the
instantaneous release and dispersal of the reactor coolant noble gas and iodine inventory
associated with a concentration of 300 pCi/gm dose equivalent 1-131 activity into the Primary
System. 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. [Ref. 8].

There is no "Potential Loss" EAL associated with this item

7. Emergency Director Judgment

This EAL addresses any other factors that are to be used by the Emergency Director in
determining whether the Fuel Clad barrier is lost or potentially lost. Such a determination should
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include imminent barrier degradation, barrier monitoring capability and dominant accident
sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours
K based on a projection of current safety system performance. The term 'imminent" refers to

recognition of the inability to reach safety acceptance criteria before completion of all
checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

U Dominant accident sequences lead to degradation of all fission product barriers and likely
entry to the CSFSTs. The Emergency Director should be mindful of the Loss of AC power
(Station Blackout) and ATWS EALs to assure timely emergency classification declarations.

In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost.

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

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

1. Critical Safety Function Status

RED path indicates an extreme challenge to the safety function derived from appropriate
instrument readings, and these CSFs indicate a potential loss of RCS barrier.

CSP-P.1 is the Critical Safety Procedure that provides directions to avoid, or limit, thermal shock
or pressurized thermal shock to the reactor pressure vessel or overpressurization conditions at low
temperatures. [Ref. 9, 10]

Heat Sink-Red path is entered if narrow range level in any S/G is equal to or less than [51%] 29%
and total feedwater flow to S/Gs is equal to or less than 200 gpm. The combination of these two
conditions indicates the ultimate heat sink function is under extreme challenge. This condition
addresses loss of functions required for hot shutdown with the reactor at pressure and
temperature and thus a Potential Loss of the RCS barrier. [Ref. 11]

The barrier potential loss occurs when the plant parameter associated with the CSFST path is
reached (not when the operator reads the CSFST in the EOP network). The phrase "Conditions
requiring entry into..." is included in these thresholds to emphasize this intent.

There is no "Loss" EAL associated with this item.

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.
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The "Potential Loss" EAL is based on the inability to maintain normal liquid inventory within the
Reactor Coolant System (RCS) by normal operation of the Chemical and Volume Control System
which is considered as one charging pump discharging to the charging header. A second charging
pump being required is indicative of a substantial RCS leak. 60 gpm is the minimum design flow
rate for each charging pump. [Ref. 12]

3. SG Tube Rupture

This EAL is intended to address the full spectrum of Steam Generator (SG) tube rupture events in
conjunction with Containment Barrier "Loss" EAL #4 and Fuel Clad Barrier EALs. The "Loss" EAL
addresses RUPTURED SG(s) for which the leakage is large enough to cause actuation of ECCS
(SI). ECCS (SI) actuation is caused by:

* PZR Low Pressure (equal to or less than 1735 psig)

* Steam Line Low Pressure (equal to or less than 530 psig)

* Containment High Pressure (equal to or greater than 5 psig)

140 gpm is the design maximum capacity of all charging pumps.

This is consistent to the RCS Barrier "Potential Loss" EAL #2. This condition is described by "entry
into EOP-3 required by EOPs". By itself, this EAL will result in the declaration of an Alert. However,
if the SG is also FAULTED (i.e., two barriers failed), the declaration escalates to a Site Area
Emergency per Containment Barrier "Loss" EAL #4. [Ref. 14, 15]

There is no "Potential Loss" EAL.

4. Containment Radiation Monitoring

The 3.5 R/hr reading is a value which indicates the release of reactor coolant to the containment.
The reading is calculated assuming the instantaneous release and dispersal of the reactor coolant
noble gas and iodine inventory associated with normal operating concentrations (i.e., within
Technical Specifications) into the containment atmosphere [Ref. 6] This reading is less than that
specified for Fuel Clad Barrier EAL #5. Thus, this EAL would be indicative of a RCS leak only. If
the radiation monitor reading increased to that specified by Fuel Clad Barrier EAL #5, fuel damage
would also be indicated.

Monitors used for this fission product barrier loss threshold are the containment high-range area
monitors:

* 1(2) RM-126

* 1(2) RM-127

* 1(2) RM-128

There is no "Potential Loss" EAL associated with this item.

5. Other (Site-Specific) Indications

None

6. Emergency Director Judgment
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This EAL addresses any other factors that are to be used by the Emergency Director in
determining whether the RCS barrier is lost or potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term "imminent" refers to
recognition of the inability to reach safety acceptance criteria before completion of all
checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and likely
entry to the CSFSTs. The Emergency Director should be mindful of the Loss of AC power
(Station Blackout) and ATWS EALs to assure timely emergency classification declarations.

In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost.
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CONTAINMENT BARRIER EALs: (1 or 2 or 3 or 4 or 5 or 6 or 7 or 8)

The Containment Barrier includes the containment building, its connections up to and including the
K J outermost containment isolation valves. This barrier also includes the main steam, feedwater, and

blowdown line extensions outside the containment building up to and including the outermost
secondary side isolation valve.

1. Critical Safety Function Status

RED path indicates an extreme challenge to the safety function. Containment-Red path is entered
if containment pressure is equal to or greater than 60 psig. This pressure is the containment
design pressure and is well in excess of that expected from the design basis loss of coolant
accident, and thus represents a potential loss of containment. Conditions leading to a containment
RED path result from RCS barrier and/or Fuel Clad Barrier Loss. Thus, this EAL is primarily a
discriminator between Site Area Emergency and General Emergency representing a potential loss
of the third barrier. CSP-Z.1 is the Critical Safety Procedure that provides directions to respond to
high containment pressure. [Ref. 16, 17, 18]

The barrier potential loss occurs when the plant parameter associated with the CSFST path is
reached (not when the operator reads the CSFST in the EOP network). The phrase 'Conditions
requiring entry into..." is included in these thresholds to emphasize this intent.

There is no "Loss" EAL associated with this item.

2. Containment Pressure

Rapid unexplained loss of pressure (i.e., not attributable to containment spray or condensation
effects) following an initial pressure rise indicates a loss of containment integrity. FSAR Figure
14.3.2-1 illustrates containment pressure response for a bounding LOCA. Containment pressure
peaks at approximately 34 psia. [Ref. 25, 26, 27, 28]

Containment pressure or sump levels should rise as a result of the mass and energy release into
containment from a LOCA. Thus, sump level or pressure not rising indicates containment bypass
and a loss of containment integrity.

The 60 PSIG for potential loss of containment is based on the containment design pressure. [Ref.
24, 25,26, 27]

If hydrogen concentration reaches or exceeds 6% in an oxygen rich environment, an explosive
mixture exists. If the combustible mixture ignites inside containment, loss of the Containment
barrier could occur. To generate such levels of combustible gas, loss of the Fuel Cladding and
RCS barriers must also have occurred As described above, this EAL is primarily a discriminator
between Site Area Emergency and General Emergency representing a potential loss of the third
barrier. [Ref. 21, 22]

The second potential loss EAL represents a potential loss of containment in that the containment
heat removal/depressurization system (but not including containment venting strategies) are either
lost or performing in a degraded manner, as indicated by containment pressure greater than the
setpoint (25 psig) at which the equipment was supposed to have actuated. During a design basis
accident, a minimum of two Containment Accident Fan Cooler Units with their accident fans
running and one containment spray train are required to maintain the containment peak pressure

K. and temperature below the design limits. Each Containment Spray train is a containment spray
pump, spray header, nozzles, valves and piping. Each Containment Accident Fan Cooler Unit
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consists of cooling coils, accident backdraft damper, accident fan, service water outlet valves, and
controls necessary to ensure an operable service water flow path. [Ref. 16, 20, 23]

3. Core Exit Thermocouples

In this EAL, the restoration procedures are those emergency operating procedures that address
the recovery of the core cooling critical safety functions. The procedure is considered effective if
the temperature is lowering or if the vessel water level is rising.

Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration
procedures can arrest core degradation within the reactor vessel in a significant fraction of the
core damage scenarios, and that the likelihood of containment failure is very small in these events.
Given this, it is appropriate to provide a reasonable period to allow function restoration procedures
to arrest the core melt sequence. Whether or not the procedures will be effective should be
apparent within 15 minutes. The Emergency Director should make the declaration as soon as it is
determined that the procedures have been, or will be ineffective.

The conditions in this potential loss EAL represent an imminent core melt sequence which, if not
corrected, could lead to vessel failure and an increased potential for containment failure. In
conjunction with the Core Cooling and Heat Sink criteria in the Fuel and RCS barrier columns, this
EAL would result in the declaration of a General Emergency - loss of two barriers and the
potential loss of a third. If the function restoration procedures are ineffective, there is no "success"
path. [Ref. 1, 5]

There is no "Loss" EAL associated with this item.

4. SG Secondary Side Release With Primary To Secondary Leakage

This 'loss" EAL recognizes that SG tube leakage can represent a bypass of the containment
barrier as well as a loss of the RCS barrier. The first "loss' EAL addresses the condition in which a
RUPTURED steam generator is also FAULTED. This condition represents a bypass of the RCS
and containment barriers. In conjunction with RCS Barrier "loss" EAL #3, this would always result
in the declaration of a Site Area Emergency. A faulted S/G means the existence of secondary side
leakage that results in an uncontrolled lowering in steam generator pressure or the steam
generator being completely depressurized. A ruptured S/G means the existence of primary-to-
secondary leakage of a magnitude sufficient to require or cause a reactor trip and safety injection.
Confirmation should be based on diagnostic activities consistent with EOP-0, Reactor Trip or
Safety Injection.

The second 'loss" EAL addresses SG tube leaks that exceed 10 gpm in conjunction with a
nonisolable release path to the environment from the affected steam generator. The threshold for
establishing the nonisolable secondary side release is intended to be a prolonged release of
radioactivity from the RUPTURED steam generator directly to the environment. This could be
expected to occur when the main condenser is unavailable to accept the contaminated steam (i.e.,
SGTR with concurrent loss of offsite power and the RUPTURED steam generator is required for
plant cooldown or a stuck open relief valve). If the main condenser is available, there may be
releases via air ejectors, gland seal exhausters, and other similar controlled, and often monitored,
pathways. These pathways do not meet the intent of a nonisolable release path to the
environment. These minor releases are assessed using Abnormal Rad Levels / Radiological
Effluent ICs. [Ref. 14]

It should be realized that the two "loss" EALs described above could be considered redundant.
This was recognized during the development process. The inclusion of an EAL that uses

PBNP 5-F-1 4



Emergency Procedure commonly used terms like 'ruptured and faulted" adds to the ease of the
classification process and has been included based on this human factor concern.

A pressure boundary leakage of 10 gpm is used as the threshold in IC SU5.1, RCS Leakage, and
is deemed appropriate for this EAL. For smaller breaks, not exceeding the normal charging
capacity threshold in RCS Barrier "Potential Loss" EAL #2 (RCS Leak Rate) or not resulting in
ECCS actuation in EAL #3 (SG Tube Rupture), this EAL results in a UE. For larger breaks, RCS
barrier EALs #2 and #3 would result in an Alert. For SG tube ruptures which may involve multiple
steam generators or unisolable secondary line breaks, this EAL would exist in conjunction with
RCS barrier "Loss" EAL #3 and would result in a Site Area Emergency. Escalation to General
Emergency would be based on "Potential Loss" of the Fuel Clad Barrier.

There is no "Potential Loss" EAL associated with this item.

5. Containment Isolation Valve Status After Containment Isolation

This EAL is intended to address incomplete containment isolation that allows direct release to the
environment. It represents a loss of the containment barrier.

The use of the modifier "direct" in defining the release path discriminates against release paths
through interfacing liquid systems. The existence of an in-line charcoal filter does not make a
release path indirect since the filter is not effective at removing fission noble gases. Typical filters
have an efficiency of 95-99% removal of iodine. Given the magnitude of the core inventory of
iodine, significant releases could still occur. In addition, since the fission product release would be
driven by boiling in the reactor vessel, the high humidity in the release stream can be expected to
render the filters ineffective in a short period.

There is no "Potential Loss" EAL associated with this item.

6. Significant Radioactive Inventory in Containment

The 15,900 R/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. [Ref. 6] A major release of
radioactivity requiring offsite 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%.

Monitors used for this fission product barrier potential loss threshold are the containment high-
range area monitors:

* 1(2) RM-126

* 1(2) RM-127

* 1(2) RM-128

There is no "Loss" EAL associated with this item.

7. Other (Site-Specific) Indications
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None

8. Emergency Director Judgment

This EAL addresses any other factors that are to be used by the Emergency Director in
determining whether the Containment barrier is lost or potentially lost. Such a determination should
include imminent barrier degradation, barrier monitoring capability and dominant accident
sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term "imminent" refers to
recognition of the inability to reach safety acceptance criteria before completion of all
checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and likely
entry to the CSFSTs. The Emergency Director should be mindful of the Loss of AC power
(Station Blackout) and ATWS EALs to assure timely emergency classification declarations.

In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost.

PBNP Basis Reference(s):

1. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 2

2. CSP-C.2, Response to Degraded Core Cooling

3. CSP-H.1, Response to Loss of Secondary Heat Sink

4. Volian Enterprises Calculation No. WEP-SPT-25, Reactor Vessel Level EOP Setpoints

5. CSP-C.1, Response to Inadequate Core Cooling

6. Calculation 2004-0006, Dose Rate Calculation for Containment High Range and Refueling
Floor Area Radiation Monitors Under Accident Conditions

7. SAMG SAG-5, Reduce Fission Product Releases, Attachment D

8. Calc 2004-0008, Failed Fuel Monitor (RE-109) Reading / Fuel Damage Correlation

9. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 4

10. CSP-P.1, Response to Imminent Pressurized Thermal Shock Condition

11. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 3, Heat Sink
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12. DBD-04, Chemical and Volume Control System, Section 3.9

13. BG-CSP-ST.0 Step ST-2, Critical Safety Status Trees

14. EOP-0, Reactor Trip Or Safety Injection

15. DBD-04, Chemical and Volume Control System

16. CSP-ST.0, Unit 1(2) Critical Safety Function Status Trees, Figure 5

17. BG-CSP-ST.0 Step ST-5

18. CSP-Z.1, Response to High Containment Pressure

19. FSAR Section 5.1, Containment System Structure

20. BG-CSP-ST.0, CSFST, Step F.O.5

21. CSP-C.1 Unit 1 Red, Critical Safety Procedure Safety Related Response To Inadequate Core
Cooling, Step 11

22. EPIP 10.3, Post-Accident Containment Hydrogen Reduction

23. TS B 3.6.6, Containment Spray and Cooling Systems, pgs B 3.6.6-4 & -5, 10/20/02

24. FSAR Figure 14.3.2-1, Containment Pressure Curve used in PBNP BELOCA Analysis

25. FSAR Tables 14.3.2-1 through 14.3.2-3, Large Break Loss of Coolant Accident Analysis Data

26. FSAR 14.3.1, Small Break Loss of Coolant Accident Analysis

27. FSAR 14.3.2, Large Break Loss-Of-Coolant Accident Analysis

28. CSP-Z.1, Attachment B, Containment Isolation Valves

29. CALC WEP-SPT-12, EOP S1 Reduction Analysis 6/25/99

30. STPT 2.1, Safety Injection, Rev 2., dated 10/15/96
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C,
TABLE H-O

Recognition Category H

Hazards and Other Conditions Affecting Plant Safety

INITIATING CONDITION MATRIX

C. I.

UE

HUI Natural and Destructive
Phenomena Affecting the
PROTECTED AREA.
Op. Modes: All

HU2 FIRE Within PROTECTED
AREA Boundary Not
Extinguished Within 15 Minutes
of Detection.
Op. Modes: All

HU3 Release of Toxic or Flammable
Gases Deemed Detrimental to
Safe Operation of the Plant.
Op. Modes: All

ALERT

HAI Natural and Destructive
Phenomena Affecting the Plant
VITAL AREA.
Op. Modes:AlI

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

HA3 Release of Toxic or Flammable
Gases Within or Contiguous to a
VITAL AREA Which Jeopardizes
Operation of Safety Systems
Required to Establish or
Maintain Safe Shutdown.
Op. Modes: Al

HA4 Confirmed Security Event in a
Plant PROTECTED AREA.
Op. Modes: All

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

SITE AREA EMERGENCY GENERAL EMERGENCY

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 UE.
Op. Modes: All

HSI Confirmed Security Event in a
Plant VITAL AREA.
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

HGI Security Event 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

HA5 Control Room Evacuation Has
Been Initiated.
Op. Modes: All
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

Initiating Condition - UNUSUAL EVENT

Natural and Destructive Phenomena Affecting the PROTECTED AREA.

Operating Mode Applicability: All

Emergency Action Level: (HU1.1 or HU1.2 or HU1.3 or HU1.4 or HU1.5 or
HU1.6or HU1.7)

HU1.1. Earthquake felt in plant as indicated by:

Activation of 2 or more seismic monitors

AND

Verified by:
* Actual ground shaking

OR

* By contacting the U.S. Geological Survey National Earthquake Information Center

HU1.2. Report by plant personnel of tornado or high winds GREATER THAN 108 mph (15
minute average) striking within PROTECTED AREA boundary.

HU1.3. Vehicle crash into plant structures or systems within PROTECTED AREA boundary.

HU1.4. Report by plant personnel of an unanticipated EXPLOSION within PROTECTED AREA
boundary resulting in VISIBLE DAMAGE to permanent structure or equipment.

HU1.5. Report of turbine failure resulting in casing penetration or damage to turbine or generator
seals.

HU1.6. Uncontrolled flooding in the following areas of the plant that has the potential to affect
safety related equipment needed for the current operating mode:

• Auxiliary building caused by rupture of the SW header

OR

* Water intake structure caused by rupture of a circulating water system expansion
joint or fire water main.

HU1.7. Lake (forebay) level GREATER THAN OR EQUAL TO 8.0 ft (587.2 ft IGLD)
Basis:
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UE in this IC are categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators. Areas identified in the EALs define the location of the event
based on the potential for damage to equipment contained therein. Escalation of the event to an
Alert occurs when the magnitude of the event is sufficient to result in damage to equipment
contained in the specified location.

HU1.1. Damage may be caused to some portions of the site, but should not affect ability of safety
functions to operate. Method of detection is based on instrumentation, validated by a reliable
source (U.S. Geological Survey National Earthquake Information Center), or operator assessment
[Ref. 1, 2, 3, 4]. As defined in the EPRI-sponsored "Guidelines for Nuclear Plant Response to an
Earthquake", dated October 1989, a 'felt earthquake" is:

An earthquake of sufficient intensity such that: (a) the vibratory ground motion is felt at the
nuclear plant site and recognized as an earthquake based on a consensus of control room
operators on duty at the time, and (b) for plants with operable seismic instrumentation, the
seismic switches of the plant are activated. For most plants with seismic instrumentation, the
seismic switches are set at an acceleration of about 0.01g.

HU1.2 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 wind site specific value is based on the
FSAR design basis sustained wind speed of 108 mph. Wind loads of this magnitude can cause
damage to safety functions. If such damage is confirmed visually or by other in-plant indications,
the event may be escalated to Alert. [Ref. 5, 6]

HU1.3 is intended to address 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. [Ref. 6]

For HU1.4 only those EXPLOSIONs of sufficient force to damage permanent structures or
equipment within the PROTECTED AREA should be considered. No attempt is made in this EAL
to assess the actual magnitude of the damage. 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 EXPLOSION, if applicable. [Ref. 6]

HU1.5 is intended to address 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 major
concern is the potential for leakage of combustible fluids (lubricating oils) and gases (hydrogen
cooling) to the plant environs. Actual FIREs and flammable gas build up are appropriately
classified via HU2 and HU3. Generator seal damage observed after generator purge does not
meet the intent of this EAL because it did not impact normal operation of the plant. This EAL is
consistent with the definition of a UE 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 missiles generated by the failure or in conjunction with a
steam generator tube rupture. These latter events would be classified by the radiological ICs or
Fission Product Barrier ICs. [Ref. 8, 9]

HU1.6 addresses the effect of flooding caused by internal events such as component failures,
equipment misalignment, or outage activity mishaps. The auxiliary building and water intake
structure are the vulnerable areas indicated in the IPE that contain systems required for safe
shutdown of the plant, that are not designed to be wetted or submerged. Escalation of the
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emergency classification is based on the damage caused or by access restrictions that prevent
necessary plant operations or systems monitoring. [Ref. 11, 12]

HU1.7 covers other site-specific phenomena such as flood, or seiche. This EAL can also be
precursors of more serious events. Lake water level GREATER THAN OR EQUAL TO 8 feet
(587.2 ft elevation IGLD) corresponds to the Turbine Building floor elevation. Both the Turbine
Building and Circ Water Pumphouse are specifically susceptible to external flooding.

PBNP Basis Reference(s):

1. AOP-28 Seismic Event

2. FSAR Section 2.9 Seismology

3. STPT 22.1 Seismic Event Monitoring

4. EPRI document, 'Guidelines for Nuclear Plant Response to an Earthquake", dated October
1989

5. FSAR Section 2.6, Meteorology

6. Bechtel Drawing C-3 Plant Areas

7. ARP 1(2) C33 1-2 Hydrogen Pressure High-Low Alarm

8. ARP 1(2) C33 1-3 Hydrogen Supply Pressure Low Alarm

9. AOP-5A Loss of Condenser Vacuum

10. NPC95-00559, PBNP Individual Plant Examination (IPE) for internal events and internal flood.

11. DG-C02, Internal Flooding

12. DBD-T41, Module A, "Hazards-Intemal and External Flooding"

13. FSAR Section 2.5, Hydrology

14. International Great Lakes Datum (IGLD)
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU2
Initiating Condition -- UNUSUAL EVENT

FIRE Within PROTECTED AREA Boundary Not Extinguished Within 15 Minutes of
Detection.

Operating Mode Applicability: All

Emergency Action Level:

HU2.1. FIRE in buildings or areas contiguous to any of the Table H-1 areas not extinguished
within 15 minutes of control room notification or verification of a control room alarm

Table H-1 VITAL AREAS
. 1(2) Containment Building
. Primary auxiliary building
. Turbine Building
. Control Building
. Diesel Generator Building
. Gas Turbine Building
. Circ Water Pump House

Basis:

The purpose of this IC 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.
Verification 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 verified 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. In other words, a personnel report from the scene may be
used to disprove a sensor alarm if received within 15 minutes of the alarm, but shall not be
required to verify the alarm.

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 waste paper basket). This EAL excludes waste-
basket FIREs and other small FIREs of no safety consequence.

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

PBNP Basis Reference(s):

1. Bechtel Drawing C-3 Plant Areas
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU3
Initiating Condition -UNUSUAL EVENT

Release of Toxic or Flammable Gases Deemed Detrimental to Normal Operation of
the Plant.

Operating Mode Applicability: All

Emergency Action Levels: (HU3.1 or HU3.2)

HU3.1. Report or detection of toxic or flammable gases that has or could enter the site area
boundary in amounts that can affect NORMAL PLANT OPERATIONS.

HU3.2. 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 or
flammable gases are of sufficient quantity, and the release point of such gases is such that normal
plant operations would be affected. This would preclude small or incidental releases, or releases
that do not impact structures needed for plant operation. The EALs are intended to not require
significant assessment or quantification. The IC assumes an uncontrolled process that has the
potential to affect plant operations, or personnel safety.

Escalation of this EAL is via HA3, which involves a quantified release of toxic or flammable gas
affecting VITAL AREAs.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

9 HU4
Initiating Condition -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: (HU4.1 or HU4.2)

HU4.1. Security Shift Supervisor reports ANY of the following:
* Suspected sabotage device discovered within the plant Protected Area
* Suspected sabotage device discovered outside the Protected Area or in the plant

switchyard
* Confirmed tampering with safety-related equipment
* A hostage situation that disrupts NORMAL PLANT OPERATIONS
* Civil disturbance or strike which disrupts NORMAL PLANT OPERATIONS
* Internal disturbance that is not a short lived or that is not a harmless outburst

involving ANY individuals within the Protected Area
* Malevolent use of a vehicle outside the Protected Area which disrupts NORMAL

PLANT OPERATIONS

HU4.2 Notification of a credible site-specific threat by the Security Shift Supervisor or outside
agency (e.g., NRC, military or law enforcement)

Basis:

Reference is made to the Security Shift Supervisor because this individual is the designated
personnel on-site qualified and trained to confirm that a security event is occurring or has
occurred. Training on security event classification confirmation is closely controlled due to the
strict secrecy controls placed on the plant Physical Security Plan.

HU4.1 is based on Physical Security Plan. 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. Examples of security events that indicate Potential Degradation in the Level
of Safety of the Plant are provided for consideration.

INTRUSION into the plant PROTECTED AREA by a HOSTILE FORCE would result in EAL
escalation to an ALERT.

The intent of HU4.2 is to ensure that appropriate notifications for the security threat are made in a
timely manner. Only the plant to which the specific threat is made need declare the Unusual
Event.

The determination of 'credible' is made through use of information found in the Physical Security
Plan.

PBNP 5-H-8



A higher initial classification could be made based upon the nature and timing of the threat and
potential consequences. The licensee shall consider upgrading the emergency response status
and emergency classification in accordance with the Physical Security Plan and Emergency
Plans.

PBNP Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. PBNP Physical Security Plan

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NMC fleet Security Threat Assessment Policy
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU5
Initiating Condition -UNUSUAL EVENT

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

Operating Mode Applicability: All

Emergency Action Level:

HU5.1. 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. No releases of radioactive material requiring offsite response or
monitoring are expected unless further degradation of safety systems occurs.

Basis:

This EAL is intended to address 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 UE 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 consider include
inadequate emergency response procedures, transient response either unexpected or not
understood, failure or unavailability of emergency systems during an accident in excess of that
assumed in accident analysis, or insufficient availability of equipment and/or support personnel.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HAI
Initiating Condition - ALERT

Natural and Destructive Phenomena Affecting the Plant VITAL AREA.

Operating Mode Applicability: All

Emergency Action Levels: (HA1.1 or HA1.2 or HA1.3 or HA1.4 or
HA1.5 or HA1.6)

HA1.1. Seismic event GREATER THAN Operating Basis Earthquake (OBE) as indicated by:

VALID seismic monitor indication of ground acceleration EITHER:
GREATER THAN OR EQUAL TO 0.06 g horizontal

OR

GREATER THAN OR EQUAL TO 0.04 g vertical

HA1.2. Tornado or high winds (15 minute average) GREATER THAN 108 mph within
PROTECTED AREA boundary and resulting in VISIBLE DAMAGE to any of the following
plant structures / equipment or Control Room indication of degraded performance of
those systems.

* Reactor Building
* Intake Building
* Refueling Water Storage Tank
* Diesel Generator Building
* Turbine Building
* Condensate Storage Tank
* Control Room

HA1.3. Vehicle crash within PROTECTED AREA boundary and resulting in VISIBLE DAMAGE to
any of the following plant structures or equipment therein or control room indication of
degraded performance of those systems:

* Reactor Building
* Intake Building
* Refueling Water Storage Tank
* Diesel Generator Building
* Turbine Building
* Condensate Storage Tank
* Control Room

HAI.4. Turbine failure-generated missiles result in any VISIBLE DAMAGE to or penetration of
any of the following plant areas:
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* Reactor Building
* Intake Building
* Refueling Water Storage Tank
* Diesel Generator Building
* Turbine Building
* Condensate Storage Tank
* Control Room

HA1.5. Uncontrolled flooding in following areas of the plant that results in degraded safety
system performance as indicated in the control room or that creates industrial safety
hazards (e.g., electric shock) that precludes access necessary to operate or monitor
safety equipment.

Auxiliary building caused by rupture of the SW header

OR

Water intake structure caused by rupture of a circulating water system expansion joint
or fire water main.

HA1.6 Lake (forebay) level GREATER THAN OR EQUAL TO 9.0 ft (588.2 ft IGLD)

Basis:

The EALs in this IC escalate from the UE EALs in 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. No attempt is made in this EAL to assess the actual magnitude of the damage. The
significance here is not that a particular system or structure was damaged, but rather, that the
event was of sufficient magnitude to cause this degradation. Escalation to higher classifications
occur on the basis of other ICs (e.g., System Malfunction).

HA1.1 is based on the FSAR operating basis earthquake (OBE) of 0.06 g horizontal or 0.04 g
vertical acceleration. 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. [Ref. 1, 2, 3, 4]

HA1.2 is based on the FSAR design basis sustained wind speed of 108 mph. Wind loads of this
magnitude can cause damage to safety functions.

Wind speed is measured as the 15 minute average wind speed. This EAL addresses events that
may have resulted in a plant VITAL AREA being subjected to forces beyond design limits and thus
damage may be assumed to have occurred to plant structures, systems or equipment. [Ref. 5, 6]
The list of plant structures/equipment contains functions required for safe shutdown of the plant.
Ultimate Heat Sink is not included in this list as there are no events identified which would
adversely impact Lake Level and the system pumps and associated equipment which are located
in the Intake Building and other listed structures.

HA1.3 is intended to address crashes of vehicle types large enough to cause significant damage
to plant structures containing functions and systems required for safe shutdown of the plant. The
PBNP 5-H-1 2



list of plant structures/equipment contains functions required for safe shutdown of the plant.
Ultimate Heat Sink is not included in this list as there are no events identified which would
adversely impact Lake Level and the system pumps and associated equipment, which are located
in the Intake Building and other listed structures.

HA1.4 is intended to address the threat to safety related equipment imposed by missiles
generated by main turbine rotating component failures. This EAL is, therefore, consistent with the
definition of an ALERT in that if missiles have damaged or penetrated areas containing safety-
related equipment the potential exists for substantial degradation of the level of safety of the plant.
[Ref. 7, 8, 9] The list of plant structures/equipment containing functions required for safe
shutdown of the plant. Ultimate Heat Sink is not included in this list as there are no events
identified which would adversely impact Lake Level and the system pumps associated equipment,
which are located in the Intake Building and other listed structures.

HA1.5 addresses the effect of internal flooding that has resulted in degraded performance of
systems affected by the flooding, or has created industrial safety hazards (e.g., electrical shock)
that preclude necessary access to operate or monitor safety equipment. The inability to operate or
monitor safety equipment represents a potential for substantial degradation of the level of safety of
the plant. This flooding may have been caused by internal events such as component failures,
equipment misalignment, or outage activity mishaps. The auxiliary building and water intake
structure are those areas identified in the IPE that contain systems required for safe shutdown of
the plant, that are not designed to be wetted or submerged . [Ref. 10]

HA1.6 covers high lake (forebay) water level conditions that may have resulted in a plant Vital
Area being subjected to levels beyond design limits, and thus damage may be assumed to have
occurred to plant safety systems. Lake water level GREATER THAN OR EQUAL TO 9.0 feet
(588.2 ft elevation IGLD) corresponds to that which can result in flooding of vital areas containing
safe shutdown equipment.

PBNP Basis Reference(s):

1. AOP-28 Seismic Event

2. FSAR Section 2.9 Seismology

3. STPT 22.1 Seismic Event Monitoring

4. EPRI document, "Guidelines for Nuclear Plant Response to an Earthquake", dated October
1989

5. FSAR Section 2.6, Meteorology

6. Bechtel Drawing C-3 Plant Areas

7. ARP 1(2) C33 1-2 Hydrogen Pressure High-Low Alarm

8. ARP 1(2) C33 1-3 Hydrogen Supply Pressure Low Alarm

9. AOP-5A Loss of Condenser Vacuum

10. NPC95-005559 PBNP Individual Plant Examination (IPE) for internal events and internal flood.

11. FSAR Section 2.5, Hydrology

12. International Great Lakes Datum (IGLD)
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

2 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:

HA2.1. FIRE or EXPLOSION in any of the following areas (Table H-1):

Table H-1 VITAL AREAS
* 1(2) Containment Building
* Primary auxiliary building
* Turbine Building
* Control Building
* Diesel Generator Building
. Gas Turbine Building
. Circ Water Pump House

AND

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

Basis:

These areas contain systems and components required for the safe shutdown functions of the
plant. The PBNP safe shutdown analyses were consulted for equipment and plant areas required
for the applicable mode. This will make it easier to determine if the FIRE or EXPLOSION is
potentially affecting one or more redundant trains of safety systems. 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.

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 reference to
damage of systems is used to identify the magnitude of the FIRE / EXPLOSION and to
discriminate against minor FIREs / EXPLOSIONs. The reference to safety systems is included to
discriminate against FIREs / EXPLOSIONs in areas having a low probability of affecting safe
operation. The significance here is not that a safety system was degraded but the fact that the
FIRE / EXPLOSION was large enough to cause damage to these systems.
This situation is not the same as removing equipment for maintenance that is covered by a plant's) Technical Specifications. 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
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constitute a substantial degradation in the level of safety of the plant. In this situation, an Alert
classification is warranted.

The inclusion of a "report of VISIBLE DAMAGE" should not be interpreted as mandating a lengthy
damage assessment prior to classification. No attempt is made in this EAL to assess the actual
magnitude of the damage. 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 Support
Center will provide the Emergency Director with the resources needed to perform these damage
assessments. The Emergency Director also needs to consider any security aspects of the
EXPLOSIONs, if applicable.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA3
Initiating Condition - ALERT

Release of Toxic or Flammable Gases Within or Contiguous to a VITAL AREA Which
Jeopardizes Operation of Systems Required to Maintain Safe Operations or
Establish or Maintain Safe Shutdown.

Operating Mode Applicability: All

Emergency Action Levels: (HA3.1 or HA3.2)

HA3.1. Report or detection of toxic gases within or contiguous to a VITAL AREA (Table H-I) in
concentrations that may result in an atmosphere IMMEDIATELY DANGEROUS TO LIFE
AND HEALTH (IDLH).

Table H-1 VITAL AREAS

. 1(2) Containment Building

. Primary auxiliary building

. Turbine Building

. Control Building

. Diesel Generator Building

. Gas Turbine Building
| Circ Water Pump House

HA3.2. Report or detection of gases in concentration GREATER THAN the LOWER
FLAMMABILITY LIMIT within or contiguous to a VITAL AREA (Table H-1).

Table H-1 VITAL AREA

| 1(2) Containment Building
. Primary auxiliary building
. Turbine Building
. Control Building
. Diesel Generator Building
. Gas Turbine Building
| Circ Water Pump House

Basis:
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This IC is based on gases that affect the safe operation of the plant. This IC applies to buildings
and areas contiguous to plant VITAL AREAs or other significant buildings or areas. The intent of
this IC is not to include buildings (e.g., warehouses) or other areas that are not contiguous or
immediately adjacent to plant VITAL AREAs. It is appropriate that increased monitoring be done to
ascertain whether consequential damage has occurred. 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.

HA3.1 is met if measurement of toxic gas concentration results in an atmosphere that is IDLH
within a VITAL AREA or any area or building contiguous to VITAL AREA. Exposure to an IDLH
atmosphere will result in immediate harm to unprotected personnel, and would preclude access to
any such affected areas.

HA3.2 is met when the flammable gas concentration in a VITAL AREA or any building or area
contiguous to a VITAL AREA exceed the LOWER FLAMMABILITY LIMIT. 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. Once it has been determined that an uncontrolled release is occurring, then sampling must
be done to determine if the concentration of the released gas is within this range.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA4
Initiating Condition - ALERT

Confirmed Security Event in a Plant PROTECTED AREA.

Operating Mode Applicability: All

Emergency Action Levels: (HA4.1 or HA4.2)

HA4.1. INTRUSION into the PROTECTED AREA by a HOSTILE FORCE.

HA4.2. Security Shift Supervisor reports any of the following:
* Sabotage device discovered in the PROTECTED AREA
* Standoff attack on the site protected area by a HOSTILE FORCE (i.e., Sniper)
* ANY Security event of increasing severity that persists for GREATER THAN 30

minutes:
Credible bomb threats

. Extortion
Suspicious Fire or Explosion
Significant Security System Hardware Failure

* Loss of Guard Post Contact

Basis:

This class of security events represents an escalated threat to plant safety above that contained in
the UE. A confirmed INTRUSION report is satisfied if physical evidence indicates the presence of
a HOSTILE FORCE within the PROTECTED AREA.

The Physical Security Plan identifies numerous events/conditions that constitute a
threat/compromise to station security. Only those events that involve actual or potential substantial
degradation to the level of safety of the plant need to be considered.

INTRUSION into a VITAL AREA by a HOSTILE FORCE will escalate this event to a Site Area
Emergency.

Reference is made to Security Shift Supervisor because this individual is the designated personnel
on-site qualified and trained to confirm that a security event is occurring or has occurred. Training
on security event classification confirmation is closely controlled due to the strict secrecy controls
placed on the plant Security Plan.

PBNP Basis Reference(s):

1. Physical Security Plan
2. NMC fleet Security Threat Assessment Policy
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA5
Initiating Condition -- ALERT

Control Room Evacuation Has Been Initiated.

Operating Mode Applicability: All

Emergency Action Level:

HA5.1. Entry into AOP-1 Control Room Inaccessibility for control room evacuation.

Basis:

With the control room evacuated, additional support, monitoring and direction through the
Technical Support Center and/or other emergency response facility is necessary. The AOP-10
series of procedures provide specific instructions for evacuating the Control Room/Building and
establishing plant control in alternate locations. Inability to establish plant control from outside the
control room will escalate this event to a Site Area Emergency.

PBNP Basis Reference(s):

1. AOP-10 Control Room Inaccessibility

2. AOP-10A Safe Shutdown - Local Control

3. AOP-10B U1(2) Safe to Cold Shutdown in Local Control

PBNP 5-H-1 9



HAZARDS AND 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:

HA6.1. 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 potential substantial
degradation of the level of safety of the plant. Any releases are expected to be limited to
small fractions of the EPA Protective Action Guideline exposure levels.

Basis:

This EAL is intended to address 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.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HSI
Initiating Condition - SITE AREA EMERGENCY

Confirmed Security Event in a Plant VITAL AREA.

Operating Mode Applicability: All

Emergency Action Levels: (HS1.1 or HS1.2)

HS1.1. INTRUSION into the plant VITAL AREA by a HOSTILE FORCE.

HS1.2. Security Supervision reports confirmed sabotage discovered in a VITAL AREA

Basis:

This class of security events represents an escalated threat to plant safety above that contained in
the Alert IC in that a HOSTILE FORCE has progressed from the PROTECTED AREA to a VITAL
AREA.

Consideration is given to the following types of events when evaluating an event against the
criteria of the site specific Physical Security Plan: SABOTAGE and HOSTAGE / EXTORTION.
The Physical Security Plan identifies numerous events/conditions that constitute a
threat/compromise to a Station's security. Only those events that involve Actual or Likely Major
failures of plant functions needed for protection of the public need to be considered.

Loss of Plant Control would escalate this event to a GENERAL EMERGENCY.

Reference is made to Security Shift Supervisor because this individual is the designated personnel
on-site qualified and trained to confirm that a security event is occurring or has occurred. Training
on security event classification confirmation is closely controlled due to the strict secrecy controls
placed on the plant Physical Security Plan.

PBNP Basis Reference(s):

1. Physical Security Plan
2. NMC fleet Security Threat Assessment Policy
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HAZARDS AND 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:

HS2.1. Control room evacuation has been initiated.

AND

Control of the plant cannot be established per AOP-1 OA Safe Shutdown - Local Control
within 15 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 determination of whether or not control is
established at the remote shutdown panel is based on Emergency Director (ED) judgment. The
ED is expected to make a reasonable, informed judgment within the time for transfer that the
operator has control of the plant from the remote shutdown panel.

The AOP-10 series of procedures provide specific instructions for evacuating the Control
Room/Building and establishing plant control in alternate locations.

The intent of the EAL is to establish control of important plant equipment and knowledge of
important plant parameters in a timely manner. Primary emphasis should be placed on those
components and instruments that supply protection for and information about safety functions.
Typically, these safety functions are reactivity control (ability to shutdown the reactor and maintain
it shutdown), RCS inventory (ability to cool the core), and secondary heat removal (ability to
maintain a heat sink).

Escalation of this event, if appropriate, would be by Fission Product Barrier Degradation, Abnormal
Rad Levels/Radiological Effluent, or Emergency Director Judgment ICs.

PBNP Basis Reference(s):

1. AOP-10 Control Room Inaccessibility
2. AOP-1OA Safe Shutdown - Local Control

3. AOP-1OB Safe to Cold Shutdown in Local Control

4. BG AOP-1OA, Safe Shutdown - Local Control
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HAZARDS AND 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:

HS3.1. 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. 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 is intended to address 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.

PBNP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HG1
Initiating Condition - GENERAL EMERGENCY

Security Event Resulting in Loss Of Physical Control of the Facility.

Operating Mode Applicability: All

Emergency Action Level:

HG1.1. A HOSTILE FORCE has taken control of plant equipment such that plant personnel are
unable to operate equipment required to maintain safety functions as indicated by loss of
physical control of EITHER:

A VITAL AREA such that operation of equipment required for safe shutdown is lost

OR

Spent fuel pool cooling systems if imminent fuel damage is likely (e.g., freshly off-
loaded reactor core in the pool).

Basis:

This IC encompasses conditions under which a HOSTILE FORCE has taken 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. Typically, these safety functions are reactivity control (ability to shut down the reactor and
keep it shutdown) RCS inventory (ability to cool the core), and secondary heat removal (ability to
maintain a heat sink). 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 addresses loss of physical control of spent fuel pool cooling systems if imminent fuel
damage is likely (e.g., freshly off-loaded reactor core in pool).

Loss of physical control of the control room or remote shutdown capability alone may not prevent
the ability to maintain safety functions per se.

PBNP Basis Reference(s):

1. Physical Security Plan

2. NMC fleet Security Threat Assessment Policy
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HAZARDS AND 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:

HG2.1. 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. Releases can be
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite
for more than the immediate site area.

Basis:

This EAL is intended to address 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.

PBNP Basis Reference(s):

None
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Table S-0

Recognition Category S

System Malfunction

INITIATING CONDITION MATRIX

C.

UE

SUI Loss of All Offsite Power to
Essential Busses for GREATER
THAN 15 Minutes.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

ALERT

SA5 AC Power Capability to Essential
Busses Reduced to a Single
Power Source for GREATER
THAN 15 minutes Such That Any
Additional Single Failure Would
Result in Station Blackout.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SA2 Failure of Reactor Protection
System Instrumentation to Com-
plete or Initiate an Automatic
Reactor Trip Once a Reactor
Protection System Setpoint Has
Been Exceeded and Manual Trip
Was Successful.
Op. Modes: Power Operation,
Startup, Hot Standby

SA3 Deleted

SITE AREA EMERGENCY

SSI Loss of All Offsite Power and
Loss of All Onsite AC Power to
Essential Busses.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

GENERAL EMERGENCY

SGI Prolonged Loss of All Offsite
Power and Prolonged Loss of All
Onsite AC Power to Essential
Busses.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SS2 Failure of Reactor Protection
System Instrumentation to Com-
plete or Initiate an Automatic
Reactor Trip Once a Reactor
Protection System Setpoint Has
Been Exceeded and Manual Trip
Was NOT Successful.
Op. Modes: Power Operation,
Startup

SS4 Complete Loss of Heat Removal
Capability.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SG2 Failure of the Reactor Protection
System to Complete an Auto-
matic Trip and Manual Trip was
NOT Successful and There is
Indication of an Extreme
Challenge to the Ability to Cool
the Core.
Op. Modes: Power Operation,
Startup

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

SU3 UNPLANNED Loss of Most or All
Safety System Annunciation or
Indication in The Control Room
for GREATER THAN 15 Minutes
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SA4 UNPLANNED Loss of Most or All
Safety System Annunciation or
Indication in Control Room With
Either (1) a SIGNIFICANT
TRANSIENT in Progress, or (2)
Compensatory Non-Alarming
Indicators are Unavailable.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

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

System Malfunction

INITIATING CONDITION MATRIX

C

SU7 Deleted SAI Deleted SS3 Loss of All Vital DC Power.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

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

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

SUB UNPLANNED Loss of All Onsite
or Offsite Communications
Capabilities.
Op. Modes: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SUB Inadvertent Criticality.
Op Modes: Hot Standby, Hot
Shutdown

SS5 Deleted
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SYSTEM MALFUNCTION

Sul
Initiating Condition -- UNUSUAL EVENT

Loss of All Offsite Power to Essential Busses for GREATER THAN 15 Minutes.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Emergency Action Level:

SU1.1. Loss of all offsite power to both safety-related 4160VAC buses 1 (2)-A05 and 1 (2)-A06
for GREATER THAN 15 minutes.

AND

At least I emergency generator is supplying power to an emergency bus.

Basis:

Prolonged loss of 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 AC Power (e.g.,
Station Blackout). Fifteen minutes was selected as a threshold to exclude transient or momentary
power losses.

The 4160 VAC system includes two safety-related (essential) buses per unit, 1(2)-A05 (A train)
and 1(2)-A06 (B train). Offsite power from the 345 KVAC system is stepped down through the 13.8
KVAC system to the Low Voltage Station Auxiliary Transformer (LVSAT) 1(2)-X04. The LVSATs
provide power to 4160 VAC switching buses 1(2)-A03 and 1(2)-A04, which in turn provide power to
safety-related buses 1 (2)-A05 and 1 (2)-A06.

During emergency or abnormal situations, the 4160 VAC system is supplied by emergency diesel
generators (G01 through G04) or the gas turbine generator (GO5). Following a loss of power, ECA
0.0 provides guidance to restore power to any 4160 VAC safety-related bus. For the purpose of
classification under this EAL, offsite power sources include any of the following:

. 345 KVAC system supplying power to the 13.8 KVAC system and the unit LVSATs

* Cross-tying with the opposite unit power supply

. Backfeeding power to the UATs through the 19 KVAC system and the main step-up
transformer X-01. Note that the time required to effect the backfeed is likely longer than the
fifteen-minute interval. If off-normal plant conditions have already established the backfeed,
however, its power to the safety-related buses may be considered an offsite power source.

PBNP has the capability to cross-tie AC power from the other unit and therefore takes credit for
the redundant power source for this IC. However, the inability to effect the cross-tie within 15
minutes warrants declaring a UE.
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AM, PBNP Basis Reference(s):

X 1. DBD-22, 4160VAC System

2. DBD-18, 13.8 KVAC System

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-1 4A Main Power Transformer Backfeed

PSNP 5-S-4



SYSTEM MALFUNCTION

SU2
Initiating Condition - UNUSUAL EVENT

Inability to Reach Required Shutdown Within Technical Specification Limits.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Emergency Action Level:

SU2.1. 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.
In any case, the initiation of plant shutdown required by the PBNP Technical Specifications
requires a one hour report under 10 CFR 50.72 (b) Non-emergency events. The plant is within its
safety envelope when being shut down within the allowable action statement time in the Technical
Specifications. An immediate UE 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 UE 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. Other required Technical Specification shutdowns that involve precursors to more
serious events are addressed by other System Malfunction, Hazards, or Fission Product Barrier
Degradation ICs.

PBNP Basis Reference(s):
1. PBNP Technical Specifications
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SYSTEM MALFUNCTION

SU3
Initiating Condition - UNUSUAL EVENT

UNPLANNED Loss of Most or All Safety System Annunciation or Indication in The
Control Room for GREATER THAN 15 Minutes

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Emergency Action Level:

SU3.1. UNPLANNED loss of most or all annunciators or indicators associated with the following
safety systems for GREATER THAN 15 minutes

. ECCS
Containment Isolation
Reactor Trip
Process or Effluent Radiation Monitors

* Electrical Distribution/Diesel Generators

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 annunciation or indication
equipment.

Recognition of the availability of computer based indication equipment is considered (e.g., SPDS,
plant computer, etc.).

Quantification of "Most" is arbitrary, however, it is estimated that if approximately 75% of the safety
system annunciators or indicators are lost, there is an increased risk that a degraded plant
condition could go undetected. It is not intended that plant personnel perform a detailed count of
the instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions.

It is further recognized that plant design provides redundant safety system indication powered from
separate uninterruptable power supplies. While failure of a large portion of annunciators is more
likely than a failure of a large portion of indications, the concern is included in this EAL due to
difficulty associated with assessment of plant conditions. The loss of specific, or several, safety
system indicators should remain a function of that specific system or component operability status.
This is addressed by the specific Technical Specification. The initiation of a Technical Specification
imposed plant shutdown related to the instrument loss will be reported via 10 CFR 50.72. If the
shutdown is not in compliance with the Technical Specification action, the UE is based on SU2
"Inability to Reach Required Shutdown Within Technical Specification Limits."

The specified annunciators or indicators for this EAL include those identified in the Abnormal
Operating Procedures, in the Emergency Operating Procedures, and in other EALs (e.g., area,
process, and/or effluent rad monitors, etc.).
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Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
Due to the limited number of safety systems in operation during cold shutdown, refueling, and
defueled modes, no IC is indicated during these modes of operation.

I This UE will be escalated to an Alert if a transient is in progress during the loss of annunciation or
indication.

PBNP Basis Reference(s):

1. OM 1.1, Conduct of Plant Operations, Attachment 2
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SYSTEM MALFUNCTION

SU4
Initiating Condition - UNUSUAL EVENT

Fuel Clad Degradation.

Operating Mode Applicability:

Emergency Action Levels:

Power Operation
Startup
Hot Standby
Hot Shutdown

(SU4.1 or SU4.2)

SU4.1. Failed Fuel Monitor (RE-109) GREATER THAN 750 mR/hr indicating fuel clad
degradationgreater than Technical Specification allowable limits

SU4.2. Coolant sample activity GREATER THAN 50 pCi/gm dose equivalent 1-131 indicating fuel
clad degradation greater than Technical Specification allowable limits.

Basis:

This IC is included as a UE 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. SU4.1 addresses the failed
fuel monitor, that provides indication of fuel clad integrity [Ref. 2]. 750 mR/hr is the value that
corresponds to approximately 0.1% fuel clad damage. SU4.2 addresses coolant samples
exceeding coolant technical specifications for iodine spike [Ref. 1]. Escalation of this IC to the Alert
level is via the Fission Product Barrier Degradation Monitoring ICs. The referenced Technical
Specification limits are mode dependent.

PBNP Basis Reference(s):

1. Tech Spec 3.4.16 - RCS.Specific Activity
2. Calc 2004-0019, Failed Fuel Monitor (RE-109) Reading / Fuel Damage Correlation
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SYSTEM MALFUNCTION

SU5
Initiating Condition - UNUSUAL EVENT

RCS Leakage.

Operating Mode Applicability:

Emergency Action Levels:

Power Operation
Startup
Hot Standby
Hot Shutdown

(SU5.1 or SU5.2)

SU5.1. Unidentified or pressure boundary leakage GREATER THAN 10 gpm.

SU5.2. Identified leakage GREATER THAN 25 gpm.

Basis:

This IC is included as a UE 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 10 gpm
value for the unidentified and pressure boundary leakage was selected as it is observable with
normal control room indications. Lesser values must generally be determined through time-
consuming surveillance tests (e.g., mass balances). 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. In either case, escalation of this IC to the Alert level is via Fission
Product Barrier Degradation ICs.

PBNP Basis Reference(s):

1. TS 3.4.13, RCS Operational Leakage limits

2. 01 55, Primary Leak Rate Calculation

3. OM 3.19, Reactor Coolant System Leakage Determination
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SYSTEM MALFUNCTION

SU6
Initiating Condition -- UNUSUAL EVENT

UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability:

Emergency Action Levels:

Power Operation
Startup
Hot Standby
Hot Shutdown

(SU6.1 or SU6.2)

SU6.1. Loss of all Table C-1 onsite communications capability affecting the ability to perform
routine operations.

Table C-1 Onsite Communications Systems

SU6.2.

. Plant Public Address System
* Security Radio
. Commercial Phone System
. Portable radios
. Sound power phones

Loss of all Table C-2 offsite communications capability.

Table C-2 Offsite Communications Systems
. Emergency Notification System (ENS)
. Health Physics Network (HPN)
. Operations Control Counterpart Link (OCCL)
. Management Counterpart Link (MCL)
. Protective Measures Counterpart Link (PMCL)
. Reactor Safety Counterpart Link (RSCL)
. Nuclear Accident Reporting System (NARS)
. Commercial Phone System
. General Telephone Lines
. Manitowoc County Sheriff's Department Radio

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 problems. This EAL is intended to be used only when extraordinary
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means (e.g., relaying of information from radio transmissions, individuals being sent to offsite
locations, etc.) are being utilized to make communications possible.

Table C-1 onsite communications loss [Ref. 1, 2] encompasses the loss of all means of routine
communications (e.g., commercial telephones, sound powered phone systems, page party system
(Gaitronics) and radios / walkie talkies).

Table C-2 offsite communications loss [Ref. 1, 2] encompasses the loss of all means of
communications with offsite authorities. This includes the ENS, commercial telephone lines,
telecopy transmissions, and dedicated phone systems.

PBNP Basis Reference(s):

1. EPMP 2.1, Testing of Communications Equipment

2. EPMP 2.1A, Monthly Communications Test
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SYSTEM MALFUNCTION

SUB
Initiating Condition - UNUSUAL EVENT

Inadvertent Criticality.

OPERATING MODE APPLICABILITY Hot Standby
Hot Shutdown

Emergency Action Level: (SU8.1)

SU8.1. An UNPLANNED sustained positive startup rate observed on nuclear instrumentation.

Basis:

This IC addresses inadvertent criticality events. While the primary concern of this IC is criticality
events that occur in Cold Shutdown or Refueling modes (NUREG 1449, Shutdown and Low-Power
Operation at Commercial Nuclear Power Plants in the United States), the IC is applicable in other
modes in which inadvertent criticalities are possible. This IC indicates a potential degradation of
the level of safety of the plant, warranting an Unusual Event 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.

This condition can be identified using the startup rate monitor. The term usustainedu is used in
order to allow exclusion of expected short term positive startup rates from planned control rod
movements such as shutdown bank withdrawal. These short term positive startup rates are the
result of the rise in neutron population due to subcritical multiplication.

This condition can be identified using startup rate monitors (1(2)NI-31D/32D - Source Range
Startup Rate, and 1(2)NI-35D/36D - Intermediate Range Startup Rate) [Ref. 1].

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.

Note: This EAL is SU8 following SU6. SU7 is not used in NEI 99-01 Revision 4 and that
convention is carried forward here.

PBNP Basis Reference(s):
1. OP 1 B, Reactor Startup
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SYSTEM MALFUNCTION

SA2
Initiating Condition - ALERT

Failure of Reactor Protection System Instrumentation to Complete or Initiate an
Automatic Reactor Trip Once a Reactor Protection System Setpoint Has Been
Exceeded and Manual Trip Was Successful.

Operating Mode Applicability: Power Operation
Startup
Hot Standby

Emergency Action Level:

SA2.1. Indication(s) exist that a Reactor Protection System (RPS) setpoint was exceeded

AND

RPS automatic trip did NOT reduce power to LESS THAN 5%

AND

Any of the following operator actions are successful in reducing power to LESS THAN
5%:

* Use of Reactor Trip Buttons
* De-energizing 1 (2)BOI and 1 (2)B02

Basis:

This condition indicates failure of the automatic protection system to trip the reactor. This condition
is more than a potential degradation of a safety system in that a front line automatic protection
system did not function in response to a plant transient and thus the plant safety has been
compromised, and design limits of the fuel may have been exceeded. An Alert is indicated
because conditions exist that lead to potential loss of fuel clad or RCS integrity. Reactor protection
system setpoint being exceeded, rather than limiting safety system setpoint being exceeded, is
specified here because failure of the automatic protection system is the issue. A manual trip is any
set of actions by the reactor operator(s) in the control room which causes control rods to be
rapidly inserted into the core and brings the reactor subcritical (e.g., reactor trip button). Failure of
manual trip would escalate the event to a Site Area Emergency.

PBNP Basis Reference(s):

1. CSP-ST.0, Critical Safety Function Status Trees

2. BG-CSP-ST.0, Critical Safety Function Status Trees

3. EOP-0, Reactor Trip or Safety Injection
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SYSTEM MALFUNCTION

SA4
Initiating Condition - ALERT

UNPLANNED Loss of Most or All Safety System Annunciation or Indication in Control
Room With Either (1) a SIGNIFICANT TRANSIENT in Progress, or (2)
Compensatory Non-Alarming Indicators are Unavailable.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Emergency Action Level:

SA4.1. UNPLANNED loss of most or all annunciators or indicators associated with the following
safety systems for GREATER THAN 15 minutes

. ECCS

. Containment Isolation
* Reactor Trip
* Process or Effluent Radiation Monitors
* Electrical Distribution/Diesel Generators

AND

Either of the following: (a or b)

a. A SIGNIFICANT TRANSIENT is in progress.

OR

b. Compensatory non-alarming indications are unavailable.

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 annunciation or indication
equipment during a transient. Recognition of the availability of computer based indication
equipment is considered (e.g., SPDS, plant computer, etc.).

SIGNIFICANT TRANSIENT includes response to automatic or manually initiated functions such as
trips, runbacks involving greater than 25% thermal power change, ECCS injections, or thermal power
oscillations of 10% or greater.

Compensatory non-alarming indications include the plant process computer, SPDS, plant recorders,
or plant instrument displays in the control room. If both a major portion of the annunciation system
and all computer monitoring are unavailable, the Alert is required.
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"Planned" loss of annunciators or indicators includes scheduled maintenance and testing activities.

Quantification of "Most" is arbitrary, however, it is estimated that if approximately 75% of the safety
system annunciators or indicators are lost, there is an increased risk that a degraded plant
condition could go undetected. It is not intended that plant personnel perform a detailed count of
the instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions. It is also not intended that the Shift Supervisor be tasked with making a
judgment decision as to whether additional personnel are required to provide increased monitoring
of system operation.

It is further recognized that plant design provides redundant safety system indication powered from
separate uninterruptable power supplies. While failure of a large portion of annunciators is more
likely than a failure of a large portion of indications, the concern is included in this EAL due to
difficulty associated with assessment of plant conditions. The loss of specific, or several, safety
system indicators should remain a function of that specific system or component operability status.
This will be addressed by the specific Technical Specification. The initiation of a Technical
Specification imposed plant shutdown related to the instrument loss will be reported via 10 CFR
50.72. If the shutdown is not in compliance with the Technical Specification action, the UE is based
on SU2 "Inability to Reach Required Shutdown Within Technical Specification Limits."

The specified annunciators or indicators for this EAL include those identified in the Abnormal
Operating Procedures, in the Emergency Operating Procedures, and in other EALs (e.g., area,
process, and/or effluent rad monitors, etc.).

Due to the limited number of safety systems in operation during cold shutdown, refueling and
defueled modes, no IC is indicated during these modes of operation.

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

Note: This EAL is SA4 following SA2. SA2 is not used in NEI 99-01 Revision 4 and that convention
is carried forward here.

PBNP Basis Reference(s):

1. OM 1.1, Conduct of Plant Operations, Attachment 2
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SYSTEM MALFUNCTION

SA5
Initiating Condition - ALERT

AC power capability to essential busses reduced to a single power source for
GREATER THAN 15 minutes such that any additional single failure would result in
station blackout.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Emergency Action Level:

SA5.1. AC power capability to safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06 reduced to
only one of the following sources for GREATER THAN 15 minutes

* A single emergency diesel generator (GO1, G02, G03 or G04)
* LVSAT 1 (2)-X04
* Cross-tying with the opposite unit power supply

AND

Any additional single failure will result in station blackout.

Basis:

This IC and the associated EALs are intended to provide an escalation from IC SU1, "Loss of All
Offsite Power To Essential Busses for Greater Than 15 Minutes." The condition indicated by this
IC is the degradation of the offsite and onsite power systems such that any additional single failure
would result in a station blackout. This condition could occur due to a loss of offsite power with a
concurrent failure of one emergency diesel generator to supply power to its emergency busses.
Another related condition could be the loss of all offsite power and loss of onsite emergency
diesels with only one train of emergency busses being backfed from the unit main generator, or
the loss of onsite emergency diesels with only one train of emergency busses being backfed from
offsite power. Offsite power sources include the four 345 KVAC lines (111, 121, Q303 and 151)
through the 13.8 KVAC system to the LVSAT and 345 KVAC backfed through the 19 KVAC
system to the UAT. Note that the time required to effect a backfeed to the UAT is likely longer than
the fifteen-minute interval. If off-normal plant conditions have already established the backfeed,
however, its power to the safety-related buses may be considered an offsite power source. Onsite
power sources consist of the emergency diesel generators, the gas turbine generator (GO5)
feeding the 13.8 KVAC system to the LVSATs, the unit main turbine generator, and power
supplied from the opposite unit. Several combinations of power failures could therefore satisfy this
EAL. The subsequent loss of the single remaining power source would escalate the event to a Site
Area Emergency in accordance with IC SSI, "Loss of All Offsite and Loss of All Onsite AC Power
to Essential Busses."

PBNP Basis Reference(s):
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1. DBD-22, 4160 VAC System

2. DBD-18, 13.8 KVAC System

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A Unit 1, Main Power Transformer Backfeed
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SYSTEM MALFUNCTION

SS1
Initiating Condition - SITE AREA EMERGENCY

Loss of All Offsite Power and Loss of All Onsite AC Power to Essential Busses.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Emergency Action Level:

SS1.1. Loss of all offsite power to safety-related 4160 VAC buses 1(2)-A05 AND 1(2)-A06

AND

Failure of all emergency generators to supply power to safety-related 4160 VAC buses.

AND

Failure to restore power to at least one safety-related 4160 VAC bus within 15 minutes
from the time of loss of both offsite and onsite AC power.

Basis:

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 will
cause core uncovering and loss of containment integrity, thus this event can escalate to a General
Emergency.

Offsite power sources include the four 345 KVAC lines (111, 121, Q303 and 151) through the 13.8
KVAC system to the LVSAT and 345 KVAC backfed through the 19 KVAC system to the UAT.
Note that the time required to effect a backfeed to the UAT is likely longer than the fifteen-minute
interval. If off-normal plant conditions have already established the backfeed, however, its power
to the safety-related buses may be considered an offsite power source. Onsite power sources
consist of the emergency diesel generators, the gas turbine generator (GO5) feeding the 13.8
KVAC system to the LVSATs, the unit main turbine generator, and power supplied from the
opposite unit..

Escalation to General Emergency is via Fission Product Barrier Degradation or IC SG1,
"Prolonged Loss of All Offsite Power and Prolonged Loss of All Onsite AC Power."

Consideration should be given to operable loads necessary to remove decay heat or provide
Reactor Vessel makeup capability when evaluating loss of AC power to safety-related 4160 VAC
busses. Even though a safety-related 4160 VAC bus may be energized, if necessary loads (i.e.,
loads that if lost would inhibit decay heat removal capability or Reactor Vessel makeup capability)
are not operable on the energized bus then the bus should not be considered operable. If this bus
was the only energized bus then a Site Area Emergency per SS1 should be declared.
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PBNP Basis Reference(s):

1. DBD-22, 4160 VAC System

2. DBD-18, 13.8 KVAC System

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A U1, Main Power Transformer Backfeed
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SYSTEM MALFUNCTION

SS2
Initiating Condition - SITE AREA EMERGENCY

Failure of Reactor Protection System Instrumentation to Complete or Initiate an
Automatic Reactor Trip Once a Reactor Protection System Setpoint Has Been
Exceeded and Manual Trip Was NOT Successful.

Operating Mode Applicability: Power Operation
Startup

Emergency Action Level:

SS2.1. Indication(s) exist that automatic and manual trip were NOT successful in reducing power
to LESS THAN 5%.

Basis:

Automatic and manual trip are not considered successful if action away from the reactor control
console 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. 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. Escalation of this event to a General
Emergency would be via Fission Product Barrier Degradation or Emergency Director Judgment
ICs.

Automatic or manual reactor trip is considered successful if actions taken at the main control
panels (use of reactor trip buttons, de-energizing 1(2)B01 and 1(2)B02) result in reducing reactor
power less than 5%.

PBNP Basis Reference(s):
1. CSP-ST.0, Critical Safety Function Status Trees

2. BG-CSP-ST.0, CRITICAL SAF ETY FUNCTION STATUS TREES
3. CSP-S.1, Response to Nuclear Power Generation/ATWS4. EOP-0, Reactor Trip or Safety

Injection
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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
Hot Shutdown

Emergency Action Level:

SS3.1. Loss of all vital DC power based on LESS THAN 115 VDC on 125 VDC buses D-01, D-
02, D-03 and D-04 for GREATER THAN 15 minutes.

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. Escalation to a General Emergency
would occur by Abnormal Rad Levels/Radiological Effluent, Fission Product Barrier Degradation,
or Emergency Director Judgment ICs. Fifteen minutes was selected as a threshold to exclude
transient or momentary power losses.

The safety-related station batteries have been sized to carry their expected shutdown loads
following a plant trip/LOCA and loss of offsite power or following a station blackout for a period of
one hour without battery terminal voltage falling below the minimum bus voltages required for
equipment operation. The bus voltage for full operability at all connected loads varies and is
specific for each bus. At 1 15 VDC loss of equipment function would begin to occur. 105 VDC was
not selected because it is the voltage of a completely discharged battery. By the time the bus
voltage has degraded to below 105 VDC, the ability to monitor and control important plant safety
functions would be severely compromised. 115 VDC represents a value at which some plant
functions would begin to be lost. 115 VDC is below the minimum normal operating voltage, to
preclude entering this EAL due to normal operational situations.

PBNP Basis Reference(s):

1. 0-SOP-DC-001/2/3/4
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SYSTEM MALFUNCTION

SS4
Initiating Condition -- SITE AREA EMERGENCY

Complete Loss of Heat Removal Capability. -

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Emergency Action Level:

SS4.1. Loss of core cooling (CSP-C.1) AND heat sink (CSP-H.1).

Basis:

This EAL addresses complete loss of functions, including ultimate heat sink, required for hot
shutdown with the reactor at pressure and temperature. Reactivity control is addressed in other
EALs.

Under these conditions, there is an actual major failure of a system intended for protection of the
public. Thus, declaration of a Site Area Emergency is warranted. Escalation to General
Emergency would be via Abnormal Rad Levels / Radiological Effluent, Emergency Director
Judgment, or Fission Product Barrier Degradation ICs.

PBNP Basis Reference(s):

1. CSP-C.1, Response to Inadequate Core Cooling

2. CSP-H.1, Response to Loss of Secondary Heat Sink
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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
Hot Shutdown

Emergency Action Level:

SS6.1. Loss of most or all annunciators associated with the following safety systems
. ECCS
* Containment Isolation
* Reactor Trip
* Process or Effluent Radiation Monitors

Electrical Distribution/Diesel Generators

AND

SIGNIFICANT TRANSIENT in progress.

AND

Compensatory non-alarming indications are unavailable.

AND

Indications needed to monitor the ability to shut down the reactor, maintain the core
cooled, maintain the reactor coolant system intact, or maintain containment intact are
unavailable.

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.

SIGNIFICANT TRANSIENT includes response to automatic or manually initiated functions such as
trips, runbacks involving greater than 25% thermal power change, ECCS injections, or thermal power
oscillations of 10% or greater.

Compensatory non-alarming indications include the plant process computer, SPDS, plant recorders,
or plant instrument displays in the control room.
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Indications needed to monitor safety functions necessary for protection of the public include
control room indications, computer generated indications and dedicated annunciation capability.
The specific indications are those used to monitor the ability to shut down the reactor, maintain the
core cooled, to maintain the reactor coolant system intact, and to maintain containment intact.

"Planned" and 'UNPLANNED" actions are not differentiated since the loss of instrumentation of
this magnitude is of such significance during a transient that the cause of the loss is not an
ameliorating factor.

Quantification of the number of annunciators and indicators is arbitrary, however, it is estimated
that if approximately 75% of the safety system annunciators or indicators are lost, there is an
increased risk that a degraded plant condition could go undetected. It is not intended that plant
personnel perform a detailed count of the instrumentation lost but use the value as a judgment
threshold for determining the severity of the plant conditions. It is also not intended that the Shift
Supervisor be tasked with making a judgment decision as to whether additional personnel are
required to provide increased monitoring of system operation.PBNP Basis Reference(s):

OM 1.1, Conduct of Plant Operations, Attachment 2
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SYSTEM MALFUNCTION

SGI

Initiating Condition -- GENERAL EMERGENCY

Prolonged Loss of All Offsite Power and Prolonged Loss of All Onsite AC Power to
Essential Busses.

Operating Mode Applicability: Power Operation
Startup
Hot Standby
Hot Shutdown

Emergency Action Level:

SG1.1. Loss of all offsite powerto safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06

AND

Failure of all emergency diesel generators to supply power to safety-related 4160 VAC
buses.

AND

Either of the following: (a or b)

a. Restoration of at least one safety-related 4160 VAC bus within 4 hours is NOT
likely

OR

b. Continuing degradation of core cooling based on Fission Product Barrier
monitoring as indicated by conditions requiring entry into Core Cooling-RED path
(CSP-C.1) or Core Cooling-ORANGE path (CSP-C.2)

Basis:

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 will
lead to loss of fuel clad, RCS, and containment. The 4 hours to restore AC power is based on the
site blackout coping analysis performed in conformance with 10 CFR 50.63 and Regulatory Guide
1.155, "Station Blackout," [Ref 10]. 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.

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.
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The likelihood of restoring at least one emergency 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? (Refer to Table F-1 for more
information.)

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.

PBNP Basis Reference(s):

1. DBD-T-46, Section 3.1, Station Blackout

2. 10 CFR 50.63 and Regulatory Guide 1.155, Station Blackout

3. DBD-22, 4160 VAC System

4. DBD-18, 13.8 KVAC System

5. ECA 0.0, Loss of All AC Power

6. FSAR Section 8, Electrical Systems

7. AOP-14A U1, Main Power Transformer Backfeed

8. CSP-C.1, Response to Inadequate Core Cooling

9. CSP-C.2, Response to Degraded Core Cooling

10. FSAR Appendix A, "Station Blackout"
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SYSTEM MALFUNCTION

SG2
Initiating Condition - GENERAL EMERGENCY

Failure of the Reactor Protection System to Complete an Automatic Trip and Manual
Trip was NOT Successful and There is Indication of an Extreme Challenge to the
Ability to Cool the Core.

Operating Mode Applicability: Power Operation
Startup

Emergency Action Level:

SG2.1. Indication(s) exist that automatic and manual trip were NOT successful in reducing power
to LESS THAN 5%.

AND

Either of the following: (a or b)

a. Indication(s) exists that the core cooling is extremely challenged Core Cooling -
RED path (CSP-C.1).

OR

b. Indication(s) exists that heat removal is extremely challenged Heat Sink - RED path
(CSP-H.1).

Basis:

Automatic and manual trip are not considered successful if action away from the reactor control
console is required to trip the reactor.

Under the conditions of this IC and its associated EALs, the efforts to bring the reactor subcritical
have been unsuccessful and, as a result, the reactor is producing more heat than the maximum
decay heat load for which the safety systems were designed. Although there are capabilities away
from the reactor control console, such as emergency boration, the continuing temperature rise
indicates that these capabilities are not effective. This situation could be a precursor for a core
melt sequence.

The extreme challenge to the ability to cool the core is intended to mean that the core exit
temperatures are at or approaching 1200 degrees F or that the reactor vessel water level is below
the top of active fuel. This EAL equates to a core cooling RED condition and an entry into a critical
safety procedure (CSP-C.1).

Another consideration is the inability to initially remove heat during the early stages of this
sequence. If emergency feedwater flow is insufficient to remove the amount of heat required by

K.> design from at least one steam generator, an extreme challenge should be considered to exist.
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This EAL equates to a Heat Sink RED condition and an entry into a critical safety procedure (CSP-
H.1).

In the event either of these challenges exist at a time that the reactor has not been brought below
the power associated with the safety system design (typically 3 to 5% power) 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.

PBNP Basis Reference(s):

1. CSP-ST.O, Critical Safety Function Status Trees, Figures 1, 2 and 3

2. CSP-S.1, Response to Nuclear Power Generation/ATWS

3. CSP-C.1, Response to Inadequate Core Cooling

4. CSP-H.1, Response to Loss of Secondary Heat Sink
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IOCFR 50.64(q) Review Process
FP-R-EP-02, Revision 0

I OCFR 50.54(q) REVIEW FORM

.7 E i ( KZ. e Y.Description of Change:
W-ci

Plan Sections/Procedure(s) #: lP thV(,A'2iX 1
[ Mod#:

El Other:

Revision(s) #:

Is the proposed change purely editorial in nature (see definition)? [If YES, discontinue
review process and process the procedure change.]

LI YES E NO

Does the proposed change affect any of the following: [Check 'yes' or 'no' Reference
the actual standards/elements.]

650.47 ; r<_> PARAPHRASED STANDARD - " NO

Primary responsibilities of Site/NMC, State, County, or Tribal El
organizations.

(b)(1) Responsibilities of supporting organizations. _ W

Initial staffing or augmentation El

On-shift responsibilities for emergency response. El

Staffing for initial accident response El
(b)(2)

Timely augmentation El

Interfaces among onsite and offsite response activities. El

Arrangements for requesting and using assistance resources. El I

(b)(3) Accommodations at the EOF for state and county staff. El

Other organizations capable of augmenting response are identified. El
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IOCFR 50.54(q) Review Process
FP-R-EP-02, Revision 0

50.47 -TARAPHRASEDSTANDARD "JYES"', 0

Emergency classification and action level scheme.

(b)(4)
Statelcounty minimum response based on site information..RSPS - Jo

EAL Initiating Condition setpoints, or thresholds.
Process for notification of s' ounty

taie/c response organizations.

Notification.of emer'ge'n6y.personnel.,.''b)(
RSPS

Procedure for initial and follow sages

ANS notification' within the 10-mile EPZ

(b)(6) Provisions for prompt communication among principal response El
organizations to emergency response personnel and to the public.

Public information distributed on a periodic basis. El

(b)(7) News media points of contact established.

Procedures for coordinated dissemination of info to the public.

(b)(8) Emergency response facilities, equipment, and maintenance. r
.�Aeth6d§,syste'm§,-'oreiq'tuip:mentfo�assessin-qan�"monit'o�in§a''ct'u'alor.'

p" o"tentia I offsi e consequenRSPS' c
Rangp.6f pi abli hed".

FotectiVe. actions for thd Plume.EPZ est

(b)(10) .Guidelines for choice of PARs in pi'a'ceRSPS

Protective actions for in'gestion Pathway EPZ esta lished

(b) (I 1) Controlling radiological exposure for emergency workers. El

(b)(1 2) Arrangements for medical service for contaminated injured individuals. El

(b) (I 3) General plans for recovery and reentry.

(b) (I 4) Exercise or drill conduct and corrective action system.

(b) (1 5) Radiological emergency response training. El
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1 OCFR 50.54(q) Review Process
FP-R-EP-02, Revision 0

50.47 PARAPHRASED STANDARD . YES NO

Responsibilities for plan development, review, and distribution of
(b)(1 6) emergency procedures established.

EP Staff is properly trained. L ri
EP Implementation of other federal regulations and requirements or formal O

commitments related to the Emergency Preparedness Program.

ERDS The operation, maintenance, or testing requirements of the ERDS. LI I

* :W hp?,-L;1^ PARAPHRASED ELEMENT N :aYE5 . O .

Organization °I

Assessment actions El l

Activation of emergency response al

Notification procedures . a
Emergency facilities and equipment LI

Training . L _
Maintaining emergency preparedness _I LI

Recovery . E
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This procedure can be processed without prior NRC approval. LE

This procedure change requires prior NRC approval. j [
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10CFR 50.54q ATTACHMENT
EP Appendix B

-- .-- ;iO5.47(b."4';-,.%
Background and Scope:

The current Point Beach Nuclear Plant (PBNP) emergency action level classification
scheme Is based on joint NRC/FEMA guidelines contained in Appendix I 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.
Based on the NRC endorsement of NEI 99-01, Revision 4 per RIS2003-18, it is the decision
of Point Beach management to Implement NEI 99-01 Revision 4, "Methodology for
Development of Emergency Action Levels", at Point Beach Nuclear Plant. This revision to
the EPIPs incorporates the NEI 99-01 classification scheme, with the exception of
PERMANENTLY DEFUELED STATION INITIATING CONDITIONS, Into the PBNP Emergency
Plan.

Program Requirements:

10CFR 50.47 (b) (4) requires the following:

"A standard emergency classification and action level scheme, the bases of which Include
facility system and effluent parameters, Is In use by the nuclear facility licensee, and State
and local response plans call for reliance on information provided by-facility licensees for
determinations of minimum initial offsite response measures."

The proposed change will ensure maintained compliance with this requirement.

Change Comparison:

The NUREG 0654 guidelines were based on specific instruments, parameters andlor
equipment status. NEI 99-01, as it will be incorporated into the PBNP emergency response,
will clearly define conditions that represent Increasing risk to the public and can provide
more consistency in the classification process. The NEI 99-01 EALs also Identify
challenges to safety during shutdown and refueling operations and assign EALs at
various modes of operation, which the NUREG 0654 guidelines do not. Based on the new
philosophy of NEI 99-01, this will be an enhancement to the EP program.

Change Assessment:

This revision to the EPIPs and EAL scheme changes the basis for how classifications will
be made at PBNP, and will result In changes to initiating condition levels. As such, this
revision is a change to our original commitment to the NRC and will require prior approval
by the NRC.

Justification:

The change from NUREG 0654 to NEI 99-01 enhances the ability for the site to classify
events by consolidating the system malfunction initiating conditions and example
emergency action levels which address conditions that may be postulated to occur at
nuclear power plants during plant shutdown conditions. This enhancement to the
classification strategy at PBNP is backed by the NRC endorsement of NEI 99-01, Revision
4, per RIS2003-18.
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10CFR 50.54q ATTACHMENT
EP Appendix B

DESCRIPTION OIFEFFECT;

Background and Scope:

The current Point Beach Nuclear Plant (PBNP) emergency action level classification
scheme is based on joint NRC/FEMA guidelines contained in Appendix I 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.
Based on the NRC endorsement of NEI 99-01, Revision 4 per RIS2003-18, it Is the decision
of Point Beach management to implement NEI 99-01 Revision 4, "Methodology for
Development of Emergency Action Levels", at Point Beach Nuclear Plant. This revision to
the EPIPs incorporates the NEI 99-01 classification scheme, with the exception of
PERMANENTLY DEFUELED STATION INITIATING CONDITIONS, into the PBNP Emergency
Plan.

Program Requirements:

10CFR 50, Appendix E (IV) (B) requires the following:

"The means to be used for determining the magnitude of and for continually assessing the
Impact of the release of radioactive materials shall be described, Including emergency
action levels that are to be used as criteria for determining the need for notification and
participation of local and State agencies, the Commission, and other Federal agencies,
and the emergency action levels that are to be used for determining when and what type of
protective measures should be considered within and outside the site boundary to protect
health and safety. The emergency action levels shall be based on in-plant conditions and
instrumentation In addition to onsite and offslte monitoring. These emergency action
levels shall be discussed and agreed on by the applicant and State and local governmental
authorities and approved by NRC. They shall also be reviewed with the State and local
governmental authorities on an annual basis.."

The proposed change will ensure maintained compliance with this requirement.

Change Comparison:

The NUREG 0654 guidelines were based on specific instruments, parameters and/or
equipment status. NEI 99-01, as it will be Incorporated into the PBNP emergency response,
will clearly define conditions that represent increasing risk to the public and can provide
more consistency In the classification process. The NEI 99-01 EALs also Identify
challenges to safety during shutdown and refueling operations and assign EALs at
various modes of operation, which the NUREG 0654 guidelines do not. Based on the new
philosophy of NEI 99-01, this will be an enhancement to the EP program.

Change Assessment:

This revision to the EPIPs and EAL scheme changes the basis for how classifications will
be made at PBNP, and will result in changes to initiating condition levels. As such, this
revision is a change to our original commitment to the NRC and will require prior approval
by the NRC.
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Justification:

The change from NUREG 0654 to NEI 99-01 enhances the ability for the site to classify
events by consolidating the system malfunction Initiating conditions and example
emergency action levels which address conditions that may be postulated to occur at
nuclear power plants during plant shutdown conditions. This enhancement to the
classification strategy at PBNP Is backed by the NRC endorsement of NEI 99.01, Revision
4, per RIS2003-18.
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Point Beach Nuclear Plant
DOCUMENT REVIEW AND APPROVAL

Note: Refer to NP 1.1.3 for requirements. Page 1 of
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Revising Emergency Action Level (EAL) scheme from NUREG 0654 basis to NEI 99-01 Basis

Rev No 44
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IOCFR 50.54(q) Review Process
FP-R-EP-02, Revision 0

Description of Change:

IOCFR 50.54(q) REVIEW FORM
' E '- i u. ] ir-' r-f - <tt -tjV, L L'N^A1; 1rt i- -l- IL NaI 4 /

(>,C ZAv r4

W'Plan Sections/Procedure(s) #: Z' fir /. A

El Mod#:

El Other:

Revision(s) #: 19

Is the proposed change purely editorial in nature (see definition)? [If YES, discontinue
review process and process the procedure change.]

LI YES [X NO

Does the proposed change affect any of the following: [Check 'yes' or 'no' Reference
the actual standards/elements.]

.0.'47' at >i s; $ A D STANDARD S, NO

Primary responsibilities of Site/NMC, State, County, or Tribal . l
organizations.

(b)(1) Responsibilities of supporting organizations. *l

Initial staffing or augmentation El A/

On-shift responsibilities for emergency response. Dl

Staffing for initial accident response El
(b)(2).

Timely augmentation ElO

Interfaces among onsite and offsite response activities. El

Arrangements for requesting and using assistance resources. 5

(b)(3) Accommodations at the EOF for state and county staff. El

Other organizations capable of augmenting response are identified. El
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IOCFR 50.54(q) Review Process
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50.47 .N .PARAPHRASED STANDARD Y NO

Emergency classification and action level scheme. ''

(b)(4) State/county minimum response based on site information. ''.RSPS

EAL Initiating Condition setpoints, or thresholds.: '. .:
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.(b)(5) Notification of emergency'personnel.

RSPS Procedure for initial and follow-up messages. El'

ANS notification within the 10-mile'EPZ; :*... D ,:

(b)(6) Provisions for prompt communication among principal response Elorganizations to emergency response personnel and to the public.

Public information distributed on a periodic basis. El L

(b)(7) News media points of contact established. * *

Procedures for coordinated dissemination of info to the public. .

(b)(8) Emergency response facilities, equipment, and maintenance. C

(b)(9) Methods, systems, or equipmenrt for assessing and monitoring actual or.' ,
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Protective actions for Ingestion'Pathway EPZ established. , ,-

(b)(1 1) Controlling radiological exposure for emergency workers. El

(b)(12) Arrangements for medical service for contaminated injured individuals. al

(b)(1 3) General plans for recovery and reentry. El

(b)(14) Exercise or drill conduct and corrective action system. El

(b)(15) Radiological emergency response training. El
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Responsibilities for plan development, review, and distribution of E]
(b)(16) emergency procedures established.

EP Staff is properly trained. E_

EP Implementation of other federal regulations and requirements or formal
commitments related to the Emergency Preparedness Program.

ERDS The operation, maintenance, or testing requirements of the ERDS. a l

. E | "NX o. PARAPHRASED ELEMENT ;-YE S -YE. NO.

IV. A Organization . O

IV. B Assessment actions _ _

IV. C Activation of emergency response *-

IV. D Notification procedures El. a *

IV E Emergency facilities and equipment El

IV. F Training . E

IV. G Maintaining emergency preparedness El

IV. H Recovery . El
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/.•Ai C). q 17 Program Requirements:

()(q) 5t L, el l T-f-) et/ t"
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/&L ~ ~ ~ .; ,4. 7j/ cf: /e i-
Change Assessment:

Justification:

________ s&. A f/rnfiA"/' D_ _

:-YES - .-'NO,

This procedure can be processed without prior NRC approval. _ _

This procedure change requires prior NRC approval. _ "
Document all references used for this review:

t' A;,
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IOCFR 50.54q ATTACHMENT
EPIP 1.2
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Background and Scope:

The current Point Beach Nuclear Plant (PBNP) emergency action level classification
scheme Is based on joint NRC/FEMA guidelines contained in Appendix I of NUREG-06541
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.
Based on the NRC endorsement of NEI 99-01, Revision 4 per RIS2003-18, it is the decision
of Point Beach management to implement NEI 99-01 Revision 4, "Methodology for
Development of Emergency Action Levels", at Point Beach Nuclear Plant. This revision to
the EPIPs Incorporates the NEI 99-01 classification scheme, with the exception of
PERMANENTLY DEFUELED STATION INITIATING CONDITIONS, Into the PBNP Emergency
Plan.

Program Requirements:

10CFR 50.47 (b) (4) requires the following:

"A standard emergency classification and action level scheme, the bases of which Include
facility system and effluent parameters, is In use by the nuclear facility licensee, and State
and local response plans call for reliance on information provided by facility licensees for
determinations of minimum initial offsite response measures."

The proposed change will ensure maintained compliance with this requirement.

Change Comparison:

The NUREG 0654 guidelines were based on specific instruments, parameters andfor
equipment status. NEI 99-01, as it will be Incorporated Into the PBNP emergency response,
will clearly define conditions that represent Increasing risk to the public and can provide
more consistency in the classification process. The NEI99-01 EALs also identify
challenges to safety during shutdown and refueling operations and assign EALs at
various modes of operation, which the NUREG 0654 guidelines do not. Based on the new
philosophy of NEI 99-01, this will be an enhancement to the EP program.

Change Assessment:

This revision to the EPIPs and EAL scheme changes the basis for how classifications will
be made at PBNP, and will result In changes to Initiating condition levels. As such, this
revision is a change to our original commitment to the NRC and will require prior approval
by the NRC.

Justification:

The change from NUREG 0654 to NEI 99-01 enhances the ability for the site to classify
events by consolidating the system malfunction Initiating conditions and example
emergency action levels which address conditions that may be postulated to occur at
nuclear power plants during plant shutdown conditions. This enhancement to the
classification strategy at PBNP is backed by the NRC endorsement of NEI 99-01, Revision
4, per RIS2003-18.
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Background and Scope:

The current Point Beach Nuclear Plant (PBNP) emergency action level classification
scheme is based on 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.
Based on the NRC endorsement of NEI 99-01, Revision 4 per RIS2003-18, it is the decision
of Point Beach management to implement NEI 99-01 Revision 4, "Methodology for
Development of Emergency Action Levels", at Point Beach Nuclear Plant. This revision to
the EPIPs Incorporates the NEI 99-01 classification scheme, with the exception of
PERMANENTLY DEFUELED STATION INITIATING CONDITIONS, Into the PBNP Emergency
Plan.

Program Requirements:

10CFR 50, Appendix E (IV) (B) requires the following:

"The means to be used for determining the magnitude of and for continually assessing the
Impact of the release of radioactive materials shall be described, Including emergency
action levels that are to be used as criteria for determining the need for notification and
participation of local and State agencies, the Commission, and other Federal agencies,
and the emergency action levels that are to be used for determining when and what type of
protective measures should be considered within and outside the site boundary to protect
health and safety. The emergency action levels shall be based on in-plant conditions and
Instrumentation in addition to onsite and offsite monitoring. These emergency action'
levels shall be discussed and agreed on by the applicant and State and local governmental
authorities and approved by NRC. They shall also be reviewed with the State and local
governmental authorities on an annual basis.."

The proposed change will ensure maintained compliance with this requirement.

Change Comparison:

The NUREG 0654 guidelines were based on specific Instruments, parameters andlor
equipment status. NEI 99-01, as it will be Incorporated into the PBNP emergency response,
will clearly define conditions that represent Increasing risk to the public and can provide
more consistency in the classification process. The NEI 99-01 EALs also identify
challenges to safety during shutdown and refueling operations and assign EALs at
various modes of operation, which the NUREG 0654 guidelines do not. Based on the new
philosophy of NEI 99-01, this will be an enhancement to the EP program.

Change Assessment:

This revision to the EPIPs and EAL scheme changes the basis for how classifications will
be made at PBNP, and will result In changes to Initiating condition levels. As such, this
revision Is a change to our original commitment to the NRC and will require prior approval
by the NRC.
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Justification:

The change from NUREG 0654 to NEI 99-01 enhances the ability for the site to classify
events by consolidating the system malfunction Initiating conditions and example
emergency action levels which address conditions that may be postulated to occur at
nuclear power plants during plant shutdown conditions. This enhancement to the
classification strategy at PBNP Is backed by the NRC endorsement of NEI 99-01, Revision
4, per RIS2003-18.
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Date: */ IP -/-5

Date: ______/o__
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Revision 44 DRAFT
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EMERGENCY CLASSIFICATION TOTAL REWRITE

1.0 PURPOSE

This procedure provides instructions to classify off-normal occurrences at PBNP into one of four
standardized emergency classes.

2.0 PREREQUISITES

2.1 Responsibilities

2.1.1 This procedure is intended for immediate use by the Shift Manager (SM).
Following the activation of the Emergency Operations Facility (EOF) the
overall responsibility for classification is assumed by the Emergency Director
(ED). The ED is supported in this effort by Control Room, TSC, and EOF
personnel.

2.1.2 When relieved of Emergency Director duties by the Emergency Director, the
Shift Manager shall no longer be responsible for performance of actions
specified in this procedure, however as an NRC licensee the SM shall bring to
the attention of the Emergency Director changing plant conditions which may
affect the emergency classification.

2.1.3 Upon activation of the TSC, the Operations Coordinator shall monitor plant
conditions and provide event classification recommendations to the
Emergency Director.

2.1.4 Upon activation of the EOF, the EAL Monitor will monitor plant and offsite
conditions and provide recommendations on changes to the Emergency
Director.

2.2 Equipment

None

3.0 PRECAUTIONS AND LIMITATIONS

3.1 The notification of state and county emergency government agencies shall be initiated
within 15 minutes of event classification, event termination, or change in protective
action recommendations (PARS).

3.2 The notification to the NRC shall be completed immediately following state and county
notifications and should not exceed 60-minutes from event classification, event
termination, or change in protective action recommendations (PARS).

3.3 Certain conditions or occurrences, while not meeting the threshold for classification as an
emergency, may nonetheless be reportable to the NRC per 10 CFR 50.72. (Guidance on
interpretation of the 10 CFR 50.72 criteria may be found in NUREG-1022.)
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EMERGENCY CLASSIFICATION TOTAL REWRITE

3.4 Monitor plant conditions and the EALs for potential re-classification.

3.5 When Emergency conditions exist on both Units due to separate events, then each Unit
should be classified separately according to the plant conditions and EALS. Units are
independent of each other unless the event affects both units. If an event affects both
units a single Emergency Classification is adequate.

4.0 INITIAL CONDITIONS

EPIP 1.1 has been (or had previously been) initiated by the Control Room because an off-normal
occurrence exists (or has existed) at PBNP.

5.0 PROCEDURE

5.1 Classifying an Emergency

NOTE: If the EAL relates to Fission Product Barriers, EPIP 1.2.1 provides
additional information on the POTENTIAL LOSS and LOSS criteria.

5.1.1 Make an initial EAL selection from Attachment A.

NOTE: A potential loss, or loss of a barrier should not be anticipated unless the
trend is rapid, and the values are close to the threshold/criteria.

5.1.2 Reference the individual EAL page(s) in EPIP 1.2.1, for the EAL(s) selected.
Read all fields on the page to determine/confirm that the EAL applies.

NOTE: Classifications are to be made consistent within 15 minutes once plant
parameters reach an Emergency Action Level (EAL), indication in the
Control Room.

5.1.3 IF an event has been categorized and the threshold of the EAL and related
conditions are verified to have been met or exceeded
THEN the ED shall declare the emergency.

a. Record this time the emergency classification, and the EAL on the NARS
form Section 5.

b. IF this procedure is being implemented in the EOF,
THEN make an announcement to your facility of the
emergency and that you are assuming the duties of
Emergency Director.

c. Return to EPIP 1.1 to ensure all appropriate actions are
taken and coordinated with actions of the other ERFs if
activated.
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5.2 Terminating an Emerzency

IF conditions have improved where an EAL is no longer met
THEN implement EPIP 12.1.

5.3 Missed Classifications

A missed classification is defined as a set of circumstances or events, which although no
longer existing, if recognized at the time of their existence would have resulted in an
emergency classification (i.e., met or exceeded an EAL of this procedure). Missed
classifications do not include conditions described in EALs which are based on expected
plant response which does not occur, but where operator action was successful- such as
failure of RPS.

NOTE: In ALL cases, the SM is vested with unilateral authority to classify an
emergency and initiate any actions deemed appropriate to place the plant
in a safe condition.

5.3.1 If the missed classification would have been one classification, but current
plant conditions warrant a lower classification, the lower classification shall
be declared, but pdrties notified shall be informed of the temporary higher
classification during the notification process.

5.3.2 IF NO current plant conditions meeting any EAL exist at the time of
discovery of the missed classification,
THEN DO NOT declare the emergency.
However, an NRC notification should be made within one hour of the
discovery of the undeclared event. Notify the Emergency Preparedness staff
to ensure courtesy calls are made to offsite agencies.

5.4 Transient Events

5.4.1 For some events, the condition maybe corrected before a declaration has been
made. For example, an emergency classification is warranted when automatic
and manual actions taken within the control room do not result in a required
reactor trip. However, it is likely that actions taken outside of the control
room will be successful, probably before the Emergency Director classifies
the event. The key consideration in this situation is to determine whether or
not further plant damage occurred while the corrective actions were being
taken. In some situations, this can be readily determined, in other situations,
further analyses (e.g., coolant sampling, may be necessary).

In general, observe the following guidance: Classify the event as indicated and
terminate the emergency once assessment shows that there were no
consequences from the event and other termination criteria are met.
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5.4.2 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. 2, Section 3 should be
applied.

6.0 REFERENCES

6.1 Technical Specifications

6.2 Final Safety Analysis Report (FSAR) Chapter 14, Appendix A

6.3 Point Beach Nuclear Plant Emergency Plan

6.4 Point Beach Design Basis Document (DBDs)

6.5 Abnormal Operating Procedures (AOPs)

6.6 Emergency Operating Procedures (EOPs)

6.7 Emergency Contingency Actions (ECAs)

6.8 Critical Safety Procedures (CSPs)

6.9 Point Beach Setpoint Document (STPT)

6.10 Security and Safeguards Contingency Plan

6.11 WCAP 7525-L, Likelihood and Consequences of Turbine Overspeed at the Point Beach
Nuclear Plant.

6.12 Reg Guide 1.115, Protection Against Low-Trajectory Turbine Missiles

6.13 EPRI Document, "Guidelines for Nuclear Plant Response to an Earthquake," dated
October 1989

6.14 Probabilistic Safety Assessment - High Winds, and Others Sec 9, Rev 0, Dated July 1995

6.15 Bechtel Corporation, "Westinghouse Electric Corporation-Wisconsin Michigan Power
Company-Point Beach Atomic Power Station-Design Criteria for Nuclear Power Plants
Against Tornadoes," March 12, 1970, B-TOP-3.

6.16 SOER 85-5, Internal Flooding of Power Plant Buildings
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6.17 NUREG/CR-4982, "Severe Accident in Spent Fuel Pools in Support of Generic Safety
Issue 82"

6.18 NRC Information Notice 90-08, "Kr-85 Hazards from Decayed Fuel"

6.19 NUREG-1022, Rev. 2, Event Reporting Guidelines 1OCFR50.72 and IOCFR50.73.

6.20 RG 1.101, Rev 4, Emergency Planning and Preparedness for Nuclear Power Reactors

7.0 BASE!

B-1

B-2

S

Code of Federal Regulation, 10 CFR 50

NEI 99-01 / NUMARC NESP-007, Methodology for Development of Emergency
Actions Levels, Revision 4.
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Background and Scope:

The current Point Beach Nuclear Plant (PBNP) emergency action level classification
scheme is based on Joint NRCIFEMA guidelines contained in Appendix 1 of NUREG-06541
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.
Based on the NRC endorsement of NEI 99-01, Revision 4 per RIS2003-18, it is the decision
of Point Beach management to Implement NEI 99-01 Revision 4, "Methodology for
Development of Emergency Action Levels", at Point Beach Nuclear Plant. This revision to
the EPIPs incorporates the NEI 99-01 classification scheme, with the exception of
PERMANENTLY DEFUELED STATION INITIATING CONDITIONS, Into the PBNP Emergency
Plan.

Program Requirements:

IOCFR 50.47 (b) (4) requires the following:

"A standard emergency classification and action level scheme, the bases of which include
facility system and effluent parameters, is in use by the nuclear facility licensee, and State
and local response plans call for reliance on Information provided by facility licensees for
determinations of minimum initial offsite response measures."

The proposed change will ensure maintained compliance with this requirement.

Change Comparison:

The NUREG 0654 guidelines were based on specific Instruments, parameters andlor
equipment status. NEI 99-01, as it will be Incorporated Into the PBNP emergency response,
will clearly define conditions that represent Increasing risk to the public and can provide
more consistency In the classification process. The NEI 99-01 EALs also Identify
challenges to safety during shutdown and refueling operations and assign EALs at
various modes of operation, which the NUREG 0654 guidelines do not. Based on the new
philosophy of NEI 99-01, this will be an enhancement to the EP program.

Change Assessment:

This revision to the EPIPs and EAL scheme changes the basis for how classifications will
be made at PBNP, and will result in changes to initiating condition levels. As such, this
revision is a change to our original commitment to the NRC and will require prior approval
by the NRC.

Justification:

The change from NUREG 0654 to NEI 99-01 enhances the ability for the site to classify
events by consolidating the system malfunction Initiating conditions and example
emergency action levels which address conditions that may be postulated to occur at
nuclear power plants during plant shutdown conditions. This enhancement to the
classification strategy at PBNP is backed by the NRC endorsement of NEI 99-01, Revision
4, per RIS2003-18.
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Background and Scope:

The current Point Beach Nuclear Plant (PBNP) emergency action level classification
scheme is based on joint NRC/FEMA guidelines contained in Appendix I of NUREG-06541
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.
Based on the NRC endorsement of NEI 99-01, Revision 4 per RIS2003-18, it is the decision
of Point Beach management to implement NEI 99-01 Revision 4, "Methodology for
Development of Emergency Action Levels", at Point Beach Nuclear Plant. This revision to
the EPIPs incorporates the NEI 99-01 classification scheme, with the exception of
PERMANENTLY DEFUELED STATION INITIATING CONDITIONS, into the PBNP Emergency
Plan.

Program Requirements:

10CFR 50, Appendix E (IV) (B) requires the following:

"The means to be used for determining the magnitude of and for continually assessing the
Impact of the release of radioactive materials shall be described, Including emergency
action levels that are to be used as criteria for determining the need for notification and
participation of local and State agencies, the Commission, and other Federal agencies,
and the emergency action levels that are to be used for determining when and what type of
protective measures should be considered within and outside the site boundary to protect
health and safety. The emergency action levels shall be based on in-plant conditions and
instrumentation In addition to onsite and offsite monitoring. These emergency action
levels shall be discussed and agreed on by the applicant and State and local governmental
authorities and approved by NRC. They shall also be reviewed with the State and local
governmental authorities on an annual basis.."

The proposed change will ensure maintained compliance with this requirement.

Change Comparison:

The NUREG 0654 guidelines were based on specific instruments, parameters and/or
equipment status. NEI 99-01, as it will be incorporated into the PBNP emergency response,
will clearly define conditions that represent Increasing risk to the public and can provide
more consistency In the classification process. The NEI 99-01 EALs also identify
challenges to safety during shutdown and refueling operations and assign EALs at
various modes of operation, which the NUREG 0654 guidelines do not. Based on the new
philosophy of NEI 99-01, this will be an enhancement to the EP program.

Change Assessment:

This revision to the EPIPs and EAL scheme changes the basis for how classifications will
be made at PBNP, and will result in changes to initiating condition levels. As such, this
revision Is a change to our original commitment to the NRC and will require prior approval
by the NRC.
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Justification:

The change from NUREG 0654 to NEI 99-01 enhances the ability for the site to classify
events by consolidating the system malfunction Initiating conditions and example
emergency action levels which address conditions that may be postulated to occur at
nuclear power plants during plant shutdown conditions. This enhancement to the
classification strategy at PBNP is backed by the NRC endorsement of NEI 99-01, Revision
4, per RIS2003-18.

Page 3 of 3
N



IOCFR 50.54(q) Review Process
FP-R-EP-02, Revision 0

Prepared By:

Reviewed By:

Date: / V//V I/

Date: /D//3/D

Qualified Revidw'er

Reviewed By:

Approved By:

RegulatoryAffairs tI

Maniger- EP .1 -

Date: /o - /!'; ' ;

Date: I/o 'to tl ,

Page 25 of 25



EPIP 1.2.1

EMERGENCY ACTION LEVEL
TECHNICAL BASIS

DOCUMENT TYPE:

CLASSIFICATION:

REVISION:

EFFECTIVE DATE:

REVIEWER:

APPROVAL AUTHORITY:

PROCEDURE OWNER (title):

OWNER GROUP:

Technical

NNSR

0 DRAFT

[Assigned by NIMS when issued]

Plant Operation's Review Committee

Department Manager

Emergency Preparedness

Emergency Preparedness

Verified Current Copy:
Signature Date Time

List pages used for Partial Performance Controlling Work Document Numbers

\N



POINT BEACH NUCLEAR PLANT
EMERGENCY PLAN IMPLEMENTING PROCEDURES

EMERGENCY ACTION LEVEL TECHNICAL BASIS

EPIP 1.2.1
NNSR
Revision 0 DRAFT
Ociober 11, 2004

TABLE OF CONTENTS

SECTION
RUI
RU2
RAI
RA2
RA3
RS1
RG1
Cul
CU2
CU3
CU4
CU6
CU7
CU8
CAI

W> CA2
CA3
CA4
CS1
CS2
CG1
EUl
EU2
HU1
HU2
HU3
HU4
HU5
HAl
HA2
HA3
HA4
HA5
HA6
HSi

K.)HS2
HS3

TITLE PAGE
........................................................................................................................................ ............................. 4
....... I................................................................................................................................. ..............................6
........................................................................................................................................ ...............................7
........................................................................................................................................ ............................. 9
....................................................................................................................................... .............................. 10
....................................................................................................................................... ...............................12
....................................................................................................................................... .............................. 14
....................................................................................................................................... ...............................16
....................................................................................................................................... ...............................17
....................................................................................................................................... .............................. 18
............................................................................ ; 19
................................................................ ; .............. 20
....................................................................................................................................... .............................. 20

.4.

.................................................................... ...... :.. 22
....................................................................................................................................... .............................. 23

................................................................................................................. ..................................... 25
: ............................................................................................ 26

.................................................................. : ................................... 28

....................................................................................................................................... ...............................29

....................................................................................................................................... .............................. 31

........................................................................................................................... ................................. 33

....................................................................................................................................... ...............................34

....................................................................................................................................... ...............................35

....................................................................................................................................... ...............................37

....................................................................................................................................... .............................. 38

....................................................................................................................................... ...............................39

....................................................................................................................................... ...............................40

....................................................................................................................................... ...............................41

....................................................................................................................................... ...............................44

....................................................................................................................................... ...............................45

....................................................................................................................................... .............................. 46

....................................................................................................................................... ...............................47

....................................................................................................................................... ...............................48

....................................................................................................................................... ...............................49

....................................................................................................................................... ...............................50

....................................................................................................................................... ...............................51

Page 2 of 84 REFERENCE USE

.6E



POINT BEACH NUCLEAR PLANT
EMERGENCY PLAN IMPLEMENTING PROCEDURES

EMERGENCY ACTION LEVEL TECHNICAL BASIS

EPIP 1.2.1
NNSR
Revision 0 DRAFT
October 11, 2004

\,J HG1
HG2
Sul
SU2
SU3
SU4
SU5
SU6
SU8
SA2
SA4
SA5
SS1
SS2
SS3
SS4
SS6
SG1

K2JSG2
Table F

....................................................................................................................................... .52

....................................................................................................................................... 53

....................................................................................................................................... .............................. 54

....................................................................................................................................... ...............................55

....................................................................................................................................... ...............................56

....................................................................................................................................... ...............................57

....................................................................................................................................... ...............................58

....................................................................................................................................... ...............................59

....................................................................................................................................... ...............................60
....................................................................................................................................... .............................. 61
....................................................................................................................................... ...............................62
....................................................................................................................................... ...............................64
....................................................................................................................................... ...............................65
.............................................................. ....................................... ;........... 66
...................................................................................................................................... ............................... 67
....................................................................................................................................... ............................... 68
........................................................................................... ......................................... ;.: 69
....................................................................................................................................... .............................. 70
....................................................................................................................................... .............................. 72
....................................................................................................................................... ...............................73

Page 3 of 84 REFERENCE USE
N



POINT BEACH NUCLEAR PLANT
EMERGENCY PLAN IMPLEMENTING PROCEDURES

EMERGENCY ACTION LEVEL TECHNICAL BASIS

EPIP 1.2.1
NNSR
Revision 0 DRAFT
October 11, 2004

RU1
Initiating Condition Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the

Environment that Exceeds Two Times the Radiological Effluent Technical
Specifications for 60 Minutes or Longer.

Operating Mode Applicability: All

EAL:

RU1.1. 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.

RU1.2. VALID reading on any of the following radiation monitors that exceeds the reading shown for 60
minutes or longer:

Table R-1 Radiation Monitors

Monitor Reading
RE-214 Auxiliary Building Vent Exhaust Gas 2.04E-04 .Ci/cc
RE-315 Auxiliary Building Exhaust Low Range Gas 2.04E-04 jiCi/cc
RE-317 Auxiliary Building Exhaust Mid Range Gas 2.04E-04 pCi/cc
RE-319 Auxiliary Building Exhaust High Range Gas 2.04E-04 iCi/cc
2RE-307 Containment Purge Exhaust Mid Range Gas 4.18E-03 pCi/cc*
2RE-309 Containment Purge Exhaust High Range Gas 4.18E-03 pCi/cc*
RE-221 Drumming Area Ventilation Gas 3.16E-04 plCi/cc
RE-325 Drumming Area Exhaust Low Range Gas 3.16E-04 giCi/cc
RE-327 Drumming Area Exhaust Mid Range Gas 3.16E-04 piCi/cc
1(2)RE-229 Service Water Overboard 5.56E-05 iCilcc
RE-230 Waste Water Effluent 2.06E-03 piCilcc**

* with Unit 2 Containment purge or forced vent not occurring
** with Waste Water Effluent discharge not isolated

RU1.3. Confirmed sample analysis for gaseous or liquid release indicates concentrations or release rates,
with a release duration of 60 minutes or longer, in excess of two times RETS.

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 60 minutes. The fundamental basis of this IC is NOT a dose or
dose rate, but rather the degradation in the level of safety of the plant implied by the uncontrolled release.

Administrative controls are established to prevent unintentional releases and to control and monitor planned
releases in the Offsite Dose Calculation Manual (ODCM) [Ref. 1]. The occurrence of extended, uncontrolled
radioactive releases to the environment is indicative of a degradation in these features and/or controls. Releases
should not be prorated or averaged. For example, a release exceeding 4x ODCM for 30 minutes does not meet the
threshold for this IC.

UNPLANNED includes any release for which a radioactivity discharge permit was not prepared, or a release that
:exceeds the conditions 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
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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.

The Table R-1 monitor list includes monitors on all potential release pathways.

This EAL is also intended for effluent monitoring on non-routine release pathways for which a discharge permit
would not normally be prepared. The ODCM establishes a methodology for determining effluent radiation monitor
setpoints. The ODCM specifies default source terms and, for gaseous releases, prescribes the use of predetermined
annual average meteorology in the most limiting downwind sector for showing compliance with the regulatory
commitments. These monitor reading EALs have been determined using this methodology.

This EAL also addresses uncontrolled releases that are detected by sample analyses.

PBNP Basis Reference(s):

1. RETS - PBNP Technical Specification 5.5.1 and 5.5.4
2. Offsite Dose Calculation Manual (ODCM)
3. RMS Alarm Setpoint and Response Book (RMSASRB)
4. STPT 13.4, Radiation Monitoring System: Effluent Monitors
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K) RU2
Initiating Condition: Unexpected Rise in Plant Radiation.

Operating Mode Applicability: All

EAL:

RU2.1. VALID indication of uncontrolled water level lowering in the reactor refueling cavity, spent fuel
pool, or fuel transfer canal with all irradiated fuel assemblies remaining covered by water as
indicated by any of the following:

* Spent fuel pool low water level alarm setpoint
* Visual observation

AND

Any UNPLANNED VALID Area Radiation Monitor reading rises as indicated by:

* RE-105 SFP Area Low Range Radiation Monitor
* RE-135 SFP Area High Range Radiation Monitor
* 1(2) RE-102 El. 66' Containment Low Range Monitor

RU2.2. Any UNPLANNED VALID Area Radiation Monitor reading rises by a factor of .1000 over
normal* levels.

*Normal levels can be considered as the highest reading in the past twenty-four hours excluding the
current peak value.

Basis:
RU2.1 addresses increased radiation levels as a result of water level decreases above the Reactor Vessel flange or
events that have resulted, or may result, in unexpected increases in radiation dose rates within plant buildings.
These radiation increases represent a loss of control over radioactive material and may represent a potential
degradation in the level of safety of the plant [Ref. 1]. The low level alarm is actuated by LC-634, SFP Level
Indicator at 62'-8" based on maintaining at least 6' of water on a withdrawn fuel assembly [Ref. 2].

Indications include instrumentation such as water level and local area radiation monitors [Ref. 2], and personnel
(e.g., refueling crew) reports. If available, security video cameras may allow remote observation.

For refueling events where the water level drops below the Reactor Vessel flange classification would be via CU2.
This event escalates to an Alert per IC RA2 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.

RU2.2 addresses UNPLANNED rises in in-plant radiation levels that represent a degradation in the control of
radioactive material, and represent a potential degradation in the level of safety of the plant. This event escalates to
an Alert per IC RA3 if the increase in dose rates impedes personnel access necessary for safe operation.

PBNP Basis Reference(s):

KJ 1. RMS Alarm Response Book (RMSARB)
2. DBD-13 Spent Fuel Pool Cooling and Filtration
3. STPT 13.1 Area Monitors
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RAl

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

Operating Mode Applicability: All

EAL:

RAI.J. 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.

RA1.2. VALID reading on any of the following radiation monitors that exceeds the reading shown for.15
minutes or longer.

Table R-2 Radiation Monitors
. Monitor Reading

RE-3 17 Auxiliary Building Exhaust Mid Range Gas 2.04E-02 pCi/cc
RE-3 19 Auxiliary Building Exhaust High Range Gas 2.04E-02 piCi/cc
2RE-307 Containment Purge Exhaust Mid Range Gas 4.18E-01 pCi/cc*
2RE-309 Containment Purge Exhaust.High Range 4.18E-01 IICitcc*
RE-327 Drumming Area Exhaust Mid Range Gas 3.16E-02 pCilcc

* with Unit 2 Containment purge or forced vent not occurring

RA1.3. Confirmed sample analysis for gaseous or liquid release indicates concentrations or release rates,
with a release duration of 15 minutes or longer, in excess of 200 times RETS.

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 15 minutes. There are administrative controls established to
prevent unintentional releases, or control and monitor intentional releases located in the Radiological Effluent
Technical Specifications (RETS) and implemented in the Offsite Dose Calculation Manual (ODCM) [Ref. 1, 2].
The occurrence of extended, uncontrolled radioactive releases to the environment is indicative of a degradation in
these features and/or controls.

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 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.

RAI.I addresses radioactivity releases that cause effluent radiation monitor readings that exceed two hundred times
the alarm setpoint established by the radioactivity discharge permit. Indexing the EAL threshold to the ODCM
setpoints insures that the EAL threshold will never be less than the setpoint established by a specific discharge
permit.
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RA1.2 addresses effluent or accident radiation monitors on non-routine release pathways. The ODCM establishes a
methodology for determining effluent radiation monitor setpoints. The ODCM specifies default source terms and,
for gaseous releases, prescribes the use of pre-determined annual average meteorology in the most limiting
downwind sector for showing compliance with the regulatory commitments. All of the monitors included in Table
R-2 provide monitoring on non-routine effluent release pathways for which a discharge permit would not normally
be prepared. The reading used for the classification threshold is two hundred times the ODCM default set point for
the applicable radiation monitor.

RA1.3 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 lake water systems, etc.

Due to the uncertainty associated with meteorology, emergency implementing procedures call for the timely
performance of dose assessments using actual (real-time) meteorology in the event of a gaseous radioactivity
release of this magnitude. The results of these assessments should be compared to the ICs RS1 and RG1 to
determine if the event classification should be escalated.

PBNP Basis Reference(s):

1. RETS - PBNP Technical Specifications 5.5.1 and 5.5.4
2. Offsite Dose Calculation Manual (ODCM)
3. RMS Alarm Setpoint and Response Book (RMSASRB)
4. STPT 13.4, Radiation Monitoring System: Effluent Monitors
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RA2

Initiating Condition: 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

EAL:

RA2.1. A VALID high alarm or reading on any of the following radiation monitors:
o RE-105 SFP Area Low Range Radiation Monitor
o RE-135 SFP Area High Range Radiation Monitor
o RE 221 Drumming Area Ventilation Gas Monitor
o RE 321 Drumming Area Exhaust Beta Particulate Monitor
o RE 325 Drumming Area Exhaust Low Range Gas Monitor
o 1(2) RE 102 El. 66' Containment Low Range Monitor.
o 1(2) RE-21 1 Containment Air Particulate Monitor
o 1(2) RE 212 Containment Noble Gas Monitor

RA2.2. Water level LESS THAN 10 ft above an irradiated fuel assembly for the reactor refueling cavity,
spent fuel pool and fuel transfer canal that will result in irradiated fuel uncovering.

Basis:
This IC addresses specific events that have resulted, or may result, in unexpected increases in radiation dose rates

t Jwithin plant buildings, and may be a precursor to a radioactivity release to the environment. These events represent
~t a loss of control over radioactive material and represent a degradation in the level of safety of the plant.

RA2.1 addresses radiation monitor indications [Ref. 1, 2, 3] 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. Application of this EAL requires understanding of the actual radiological conditions present in the
vicinity of the monitor. VALID high alarms indicated by the radiation monitors listed in RA2.1 may be indicative
of a fuel handling accident and are, therefore, appropriate for this EAL [Ref. 1, 2, 3]. High alarm setpoint values
and the appropriate detailed responses to radiation monitor high alarms are provided in the PBNP RMS Alarm Set
Point and Response Book (RMSASRB) [Ref.1] Information Notice No. 90-08, "KR-85 Hazards from Decayed
Fuel" was considered in establishing radiation monitor EAL thresholds and there is no impact on this EAL.

RA2.2 is based on personnel (e.g., refueling crew) reports. There is no site-specific water level instrumentation
available that could be used for entry into this EAL. Water level lowering to less than 10 feet above an irradiated
fuel assembly is indicative of conditions that will result in irradiated fuel uncovering while maintaining adequate
radiation shielding to protect personnel in the area [Ref.7]. This EAL does not apply to planned activities that
might require an irradiated fuel assembly to be raised to a level that is less than 10 feet from the surface of the water
(e.g., maintenance or repair).

Escalation, if appropriate, would occur via IC RS1 or RGI or Emergency Director judgment.

PBNP Basis Reference(s):

1. RMS Alarm Setpoint and Response Book (RMSASRB)
2. AOP-8B Irradiated Fuel Handling Accident in Containment
3. AOP-8C Fuel Handling Accident in PAB
4. STPT 13.1 Area Monitors
5. STPT 13.2 Process Monitors
6 STP 13.4 Radiation Monitoring System: Effluent Monitors
7. DBD-05, Fuel Handling System
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RA3

Initiating Condition: Release of Radioactive Material or Rises 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

EAL:

RA3.1. VALID radiation monitor readings GREATER THAN 15 mR/hr in areas requiring continuous
occupancy to maintain plant safety functions:

Control Room (RE-101)

OR

Central Alarm Station (by survey)

OR

Secondary Alarm Station (by survey)

RA3.2. Any VALID radiation monitor reading GREATER THAN i R/hr in areas requiring infrequent
access to maintain plant safety functions (Table H-1).

Table H-1 Vital Areas

* 1(2) Containment Building
* Primary Auxiliary Building
* Turbine Building (by survey)
* Control Building
* Diesel Generator Building (by survey)
* Gas Turbine Building (by survey)
* Circ Water Pump House (by survey)

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.

For RA3.1 areas requiring continuous occupancy include the Control Room, the central alarm station (CAS) and
the secondary alarm station (SAS). The CAS and SAS have no installed radiation monitoring capability [Ref. 3],

K .therefore entry into this EAL is based on radiation surveys in these areas. The value of 15mR/hr is derived from the
GDC 19 value of 5 rem in 30 days with adjustment for expected occupancy times. The value is without averaging,
as a 30 day duration implies an event potentially more significant than an Alert. [Ref. 2, 3]
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For RA3.2 areas requiring infrequent access, a valid radiation monitor reading greater than 1 R/hr would result in
additional exposure control measures intended to maintain doses within normal occupational exposure guidelines
and limits and would impede necessary access.

As used here, impede, includes hindering or interfering provided that the interference or delay is sufficient to
significantly threaten the safe operation of the plant. Table H-I provides the list of safe shutdown areas requiring
infrequent access.

The Turbine Building, Diesel Generator Building, Gas Turbine Building and Circ Water Pump House have no
installed radiation monitor capability [Ref. 3], therefore entry into the EAL is based on radiation surveys in these
areas.

Areas listed in Table H-I were selected because they are areas or contiguous to areas requiring access to maintain
plant safety functions.

PBNT Basis Reference(s):

1. GDC 19
2. NUREG-0737, "Clarification of TMI Action Plan Requirements", Section III.D.3
3. .RMS Alarm Setpoint and Response Book (RMSASRB)
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RS1

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

Operating Mode Applicability: All

Note: If dose assessment results are available at the time of declaration, the classification should be based on
RSJ.2 instead of RSI.. 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.

EAL:

RS1.1. VALID reading on any of the following radiation monitors that exceeds or is expected to exceed
the reading shown for 15 minutes or longer:

Table R-3 Radiation Monitors
Monitor * Reading

1(2) RE-307 Containment Purge Exhaust Mid 1.44E+00 ptCi/cc
Range Gas
1(2) RE-309 Containment Purge Exhaust High 1.44E+00 glCilcc
Range Gas
RE-317 Auxiliary Building Exhaust Mid Range Gas 2.63E-01 pCi/cc
RE-319 Auxiliary Building Exhaust High Range 2.63E-01 pCilcc
Gas
RE-327 Drumming Area Exhaust Mid Range Gas 4.32E-01 pCi/cc
1(2) RE-231 Steam Line 1A(2A), 1(2) RE-232 Steam Line.
1B(2B)
1 Atmospheric Steam Dump Valve open 6.59E-02 pCi/cc
I S/G Safety Valve open 2.48E-02 pCitcc
2 S/G Safety Valves open 1.24E-02 pCi/cc
3 S/G Safety Valves open 8.25E-03 pCi/cc
4 S/G Safety Valves open 6.20E-03 pCi/cc

RS1.2. Dose assessment using actual meteorology indicates doses GREATER THAN 100 mrem TEDE or
500 mrem thyroid CDE at or beyond the site boundary.

RS1.3. Field survey results indicate closed window dose rates exceeding 100 mrem/hr expected to
continue for more than one hour, at or beyond the site boundary;

OR
Analysis of field survey samples indicate thyroid CDE of 500 mrem 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

I fraction of the EPA Protective Action Guides (PAGs). Releases of this magnitude are associated with the failure of
kJ~ plant systems needed for the protection of the public.

Page 12 of 84 REFERENCE USE

\



POINT BEACH NUCLEAR PLANT
EMERGENCY PLAN IMPLEMENTING PROCEDURES

EMERGENCY ACTION LEVEL TECHNICAL BASIS

EPIP 1.2.1
NNSR
Revision 0 DRAFT
October 11, 2004

The 100 mrem TEDE dose is set at 10% of the EPA PAG, while the 500 mrem thyroid CDE was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE 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.

The Table R-3 monitor list in RSI.l includes monitors on all potential gaseous effluent release pathways. These
monitors were selected because the detectors have an operating range that enables them to provide indication for
the classification threshold.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and the committed
effective dose equivalent (CEDE), or as the thyroid committed dose equivalent (CDE). For the purpose of these
IC/EALs, the dose quantity total effective dose equivalent (TEDE), as defined in 10 CFR 20, is used in lieu of
"...sum of EDE and CEDE...." The EPA PAG guidance provides for the use adult thyroid dose conversion factors.
The monitor reading thresholds for RS1.1 were determined by multiplying the monitor readings in EAL RG1.1
Table R-4 by 0.1 to determine the monitor reading thresholds corresponding to 500 mrem Thyroid CDE at or
beyond the site boundary (1 mile downwind), which is the more limiting dose value for these calculations [Ref.l].
The inputs used for the calculations in Reference 1 are described in the Basis section for EAL RG1.

Since dose assessment is based on actual meteorology, whereas the monitor reading EALs are not, the results from
these assessments may indicate that the classification is not warranted, or may indicate that a higher classification is
warranted. For this reason, emergency implementing procedures call for the timely performance of dose
assessments using actual meteorology and release information. If the results of these dose assessments are available
when the classification is made (e.g., initiated at a lower classification level), the dose assessment results override
the monitor reading EALs.

PBNP Basis Reference(s):

1. Effluent Monitor Classification Thresholds WEDAP Basis Document, NPC 2004-00731
2. EPIP 1.3 Dose Assessment and Protective Action Recommendations
3. FSAR Table 2.6-3 Stability Index Distribution
4. FSAR Table 2.6-4 Site Atmospheric Stability Analysis Annual Average 13 month Data
5. FSAR Figure 2.6-2 Stability Class Distribution in Percent of Total Observed
6. USEPA 400-R-92-001, Manual of Protective Action Guidelines and Protective Actions for Nuclear

Incidents
7. DBD-T-46 Section 3.1, Station Blackout
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POINT BEACH NUCLEAR PLANT
EMERGENCY PLAN IMPLEMENTING PROCEDURES

EMERGENCY ACTION LEVEL TECHNICAL BASIS

EPIP 1.2.1
NNSR
Revision 0 DRAFT
October 11, 2004

Initiating Condition:

Operating Mode Applic:

RG1
Offsite Dose Resulting from an Actual or Imminent Release of Gaseous
Radioactivity Exceeds 1000 mrem TEDE or 5000 mrem Thyroid CDE for the
Actual or Projected Duration of the Release Using Actual Meteorology.

ability: All

Note: If dose assessment results are available at the time of declaration, the classification should be based on
RGJ.2 instead of RG1.1. lKhile 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.

EAL:

RG1.1. VALID reading on any of the following radiation monitors that exceeds or is expected to exceed
the reading shown for 15 minutes or longer:

Table R-4 Radiation Monitors
Monitor Reading

1(2) RE-307 Containment Purge Exhaust Mid Range Gas 1.44E+01 gCi/cc
1(2) RE-309 Containment Purge Exhaust High Range Gas 1.44E+01 gCi/cc
RE-317 Auxiliary Building.Exhaust Mid Range Gas 2.63E+00 gCi/cc
RE-319 Auxiliary Building Exhaust High Range Gas 2.63E+00 [Ci/cc
RE-327 Drumming Area Exhaust Mid Range Gas . 4.32E+00 ttCi/cc
1(2) RE-231 Steam Line 1A(2A), 1(2) RE-232 Steam Line 1B(2B)
I Atmospheric Steam Dump Valve open 6.59E-01 gCi/cc
1 S/G Safety Valve open 2.48E-01 gCicc
2 S/G Safety Valves open 1.24E-01 tCi/cc
3 S/G Safety Valves open 8.25E-02 pCi/cc
4 S/G Safety Valves openi 6.20E-02 pCi/cc

RG1.2. Dose assessment using actual meteorology indicates doses GREATER THAN 1000 mrem TEDE
or 5000 mrem thyroid CDE at or beyond the site boundary.

RG1.3. Field survey results indicate closed window dose rates exceeding 1000 mrem/hr expected to
continue for more than one hour, at or beyond site boundary.

OR
Analysis of field survey samples indicate thyroid CDE of 5000 mrem 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). 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 diversity and addresses events which may not be able to be classified on the basis
of plant status alone.

K..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.

Page 14 of 84 REFERENCE USE



POINT BEACH NUCLEAR PLANT EPIP 1.2.1
EMERGENCY PLAN IMPLEMENTING PROCEDURES NNSR

Revision 0 DRAFT
EMERGENCY ACTION LEVEL TECHNICAL BASIS October 11, 2004

The Table R4 monitor list in RGL.I includes monitors on all potential gaseous effluent release pathways. These
monitors were selected because the detectors have a high enough operating range that enables them to provide
indication for the classification threshold.

The monitor reading thresholds for RG1.1 were determined using the Wisconsin Electric Dose Assessment
Program (WEDAP) computer code and annual average meteorology [Ref.1]. The monitor readings determined in
Reference 1 were back calculated from a dose value of 5000 mrem Thyroid CDE at or beyond the site boundary (1
mile downwind), which is the more limiting dose value for these calculations.

RG1.2 dose assessment is based on actual meteorology, whereas the monitor reading EALs are not, the results from
these assessments may indicate that the classification is not warranted, or may indicate that a higher classification is
warranted. For this reason, emergency implementing procedures call for the timely performance of dose
assessments using actual meteorology and release information. If the results of these dose assessments are available
when the classification is made, the dose assessment results override the monitor reading EALs.

PBNP Basis Reference(s):

1. Effluent Monitor Classification Thresholds WEDAP Basis Document, NPC 2004-00731

2. EPIP 1.3 Dose Assessment and Protective Action Recommendations

3. FSAR Table 2.6-3 Stability Index Distribution

4. FSAR Table 2.6-4 Site Atmospheric Stability Analysis Annual Average 13 month Data

5. FSAR Figure 2.6-2 Staibility Class Distribution in Percent of Total Observed

6. UDSEPA 400-R-92-001, Manual of Protective Action Guides and Protective Actions for Nuclear Incidents

7. DBD-T-46 Section 3. 1, Station Blackout

8. FSAR Appendix A-1, Station Blackout
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EMERGENCY ACTION LEVEL TECHNICAL BASIS

EPIP 1.2.1
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CU'
Initiating Condition: RCS Leakage.

Operating Mode Applicability: 5-Cold Shutdown

EAL:

CU1.1. Unidentified or pressure boundary leakage GREATER THAiN 10 gpm.

CUI.2. Identified leakage GREATER THAN 25 gpm.

Basis:

RCS leakage at these values is considered to be a potential degradation of the level of safety of the plant in that the
values indicated are well beyond Technical specification limits.

The 10 gpm threshold value for the unidentified and pressure boundary leakage was selected as it is sufficiently
large to be observable via normally installed instrumentation (e.g., Pressurizer level, RCS loop level
instrumentation, etc...) or reduced inventory instrumentation such as level hose indication. Lesser values must
generally be determined through time-consuming surveillance tests (e.g., mass balances). 01-55 provides
instructions for calculating primary system leak rate by water inventory balances for off normal events and forJ operations troubleshooting.

The 25 gpm threshold value 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. Prolonged loss of RCS Inventory may result in
escalation to the Alert level via either IC CAl (Loss of RCS Inventory with Irradiated Fuel in the Reactor Vessel)
or CA4 (Inability to Maintain Plant in Cold Shutdown with Irradiated Fuel in the Reactor Vessel).

PBNP Basis Reference(s):

1. TS 3.4.13, RCS Operational Leakage limits

2. OI 55, Primary Leak Rate Calculation

3. OM 3.19, Reactor Coolant System Leakage Determination
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CU2
Initiating Condition: UNPLANNED Loss of RCS Inventory with Irradiated Fuel in the Reactor

Vessel.

Operating Mode Applicability: 6-Refueling

EAL:

CU2. 1. UNPLANNED RCS level lowering below the Reactor Vessel flange (89.1%) for GREATER
THAN OR EQUAL TO 15 minutes

CU2.2. Loss of Reactor Vessel inventory as indicated by unexplained Containment Sump A or Waste
Holdup Tank level rise

AND

Reactor Vessel level cannot be monitored

Basis:

This IC is included as an UE because it may be a precursor of more serious conditions and, is considered to be a
potential degradation of the level of safety of the plant. Refueling evolutions that decrease RCS water level below
the Reactor Vessel flange are carefully planned and procedurally controlled.

An UNPLANNED event that results in water level decreasing below the Reactor Vessel flange warrants declaration
of an Unusual Event 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.

In the refueling mode, normal means of core temperature indication and RCS level indication may not be available.
Redundant means of Reactor Vessel level indication will normally be installed (including the ability to monitor
level visually) to assure that the ability to monitor level will not be interrupted. However, if all level indication were
to be lost during a loss of RCS inventory event, the operators would need to determine that Reactor Vessel
inventory loss wvas occurring by observing Containment Sump A and Waste Holdup Tank level changes [Ref. 1, 21.

Sump and tank level rises 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.

Continued loss of RCS Inventory will result in escalation to the Alert level via either IC CA2 (Loss of Reactor
Vessel Inventory with Irradiated Fuel in the Reactor Vessel) or CA4 (Inability to Maintain Plant in Cold Shutdowvn
with Irradiated Fuel in the Reactor Vessel).

PBNP Basis Reference(s):

1. ARB COI B 1-4, UNIT I CONTAINMENT SUMP A LEVEL HIGH

2. STPT 12.1, Waste Disposal System

3. OP 4D Part 3, Reactor Cavity and Reactor Coolant System, Table I

4. 01 55, Primary Leak Rate Calculation
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October 11, 2004

CU3

Initiating Condition: Loss of All Offsite Power to Essential Busses for GREATER THAN 15
Minutes.

Operating Mode Applicability: 5-Cold Shutdown
6-Refueling

EAL:

CU3.1. Loss of all offsite power to both safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06 for
GREATER THAN 15 minutes.

AND
At least I emergency generator.is supplying power to an emergency bus.

Basis:

Prolonged loss of.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 AC Power (e.g., Station Blackout). Fifteen minutes
was selected as a threshold to exclude transient or momentary power losses.

K) For the purpose of classification under this EAL, offsite power sources include any of the following:

* 345 KVAC system supplying power to the 13.8 KVAC system and the unit LVSATs

* Cross-tying with the, opposite unit power supply

* Backfeeding power to the UATs through the 19 KVAC system and the main step-up transformer X-01 (X-02).

The capability to cross-tie AC power from the other unit takes credit for the redundant power source for this EAL.
However, the inability to effect the cross-tie within 15 minutes warrants declaring a UE.

PBNP Basis Rcferencc(s):

1. DBD-22, 4160 VAC System, Figure 1-1 & Section5

2. DBD-18, 13.8 KVAC System, Section 3.3.0

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A UI, Main Power Transformer Backfeed
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CU4

Initiating Condition: UNPLANNED Loss of Decay Heat Removal Capability with Irradiated Fuel in
the Reactor Vessel.

Operating Mode Applicability: 5-Cold Shutdown
6-Refueling

EAL:

CU4.1. An UNPLANNED event results in RCS temperature exceeding 200'F

CU4.2. Loss of all RCS temperature and Reactor Vessel level indication for GREATER THAN 15
minutes.

Basis:

This IC is included as an UE 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. In cold shutdown the ability to remove decay heat
relies primarily on forced cooling flow. Since the RCS usually remains intact in the cold shutdown mode a large
inventory of water is available to keep the core covered. In cold shutdown the decay heat available to raise RCS
temperature during a loss of inventory or heat removal event may be significantly greater than in the refueling
mode.

K.->During refueling the level ini the Reactor Vessel will norrmally be maintained above the Reactor Vessel flange.
Refueling evolutions that decrease water level below the Reactor Vessel flange are carefully planned and
procedurally controlled. Loss of forced decay heat removal at reduced inventory may result in more rapid rises in
RCS/Reactor Vessel temperatures depending on the time since shutdown. Escalation to the Alert level is via CA4.

Unlike the cold shutdown mode, normal means of core temperature indication and RCS level indication may not be
available in the refueling mode. Redundant means of Reactor Vessel level indication are therefore procedurally
installed to assure that the ability to monitor level will not be interrupted. However, if all level and temperature
indication were to be lost in either the cold shutdown of refueling modes, CU4.2 would result in declaration of an
Unusual Event if either temperature or level indication cannot be restored within 15 minutes from the loss of both
means of indication. Escalation to Alert would be via CA2 based on an inventory loss or CA4 based on exceeding
its temperature criteria (200'F) [Ref. 1].

PBNP Basis Reference(s):

1. Technical Specifications Table 1.1-1, Unit 1 - Amendment No. 201/Unit 2- Amendment No. 206

2. DBD-9, Reactor Coolant System, Rev. 3, Sections 3.23.1 to 3.23.4, 3.24.1, 3.24.2, 3.25.1 and
3.25.2

3. OI 105, RECS Heatup/Cooldown Plotting, Rev. 9

4. OP4D Part 3, Reactor Cavity and Reactor Coolant System, Table 1, Rev. 14
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CU6
Initiating Condition: UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability: 5-Cold Shutdown
6-Refueling

EAL:

CU6.1. Loss of all Table C-i onsite communications capability affecting the ability to perform routine
operations.

Table C-1 Onsite Communications Systems
* Plant Public Address System
* Security Radio
* Commercial Phone System
* Portable radios
* Sound power phones

CU6.2. Loss of all Table C-2 offsite communications capability.
Table C-2 Offsite Communications Systems

* Emergency Notification System (ENS)
* Health Physics Network (HPN)
* Operations Control Counterpart Link (OCCL)
* Management Counterjart Link (MCL)
* Protective Measures Counterpart Link (PMCL)
* Reactor Safety Counterpart Link (RSCL)
* Nuclear Accident Reporting System (NARS)
* Commercial Phone System
* General Telephone Lines
* Manitowoc County Sheriff's Department Radio

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 availability of one method of ordinary offsite communications is sufficient to inform state and local authorities
of plant problems. This EAL is intended to be used only when extraordinary means are being utilized to make
communications possible.

Table C-1 onsite communications loss [Ref. 1, 2] encompasses the loss of all means of routine communications
(e.g., commercial telephones, sound powered phone systems, page party system and radios / walkie talkies).

Table C-2 offsite communications loss [Ref. 1, 2] encompasses the loss of all means of communications with
offsite authorities

K) PBNP Basis Reference(s):

1. EPMP 2.1, Testing of Communications Equipment

2. EPMP 2.1A, Monthly Communications Test
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-

CU7

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

Operating Mode Applicability 5-Cold Shutdown
6-Refueling

EAL:

CU7. 1 UNPLANNED Loss of vital DC power to required DC busses based on bus voltage indications
LESS THAN 115 VDC

AND
Failure to restore power to at least one required DC bus within 15 minutes from the time of loss.

Basis:

The purpose of this IC and EAL is to recognize a loss of DC power compromising the ability to monitor and control
the removal of decay heat during Cold Shutdown or Refueling operations. This EAL is intended to be anticipatory
in as much as the operating crew may not have necessary indication and control of equipment needed to respond to
the loss.

UNPLANNED is included to preclude the declaration of an emergency as a result of planned maintenance
activities. If this loss results in the inability to maintain cold shutdown, the escalation to an Alert will be via CA4.

LESS THAN 115 VDC bus voltage is based on the minimum bus voltage necessary for the operation of. safety
related equipment [Ref. 1, 2]. The fifteen-minute interval was selected as a threshold to exclude transient or
momentary power losses.

PBNP Basis Reference(s):

1. FSAR Section 8.7

2. 0-SOP-DC-001/2/3/4 125 VDC System, Bus D-01, D-02, D-03, D-04 and Components
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CU8

Initiating Condition: Inadvertent Criticality.

Operating Mode Applicability: 5-Cold Shutdown
6-Refueling

EAL:

CU8.1. An UNPLANNED sustained positive startup rate observed on nuclear instrumentation.

Basis:

This IC indicates a potential degradation of the level of safety of the plant, warranting an Unusual Event
classification. 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 excludes inadvertent criticalities that occur during
planned reactivity changes associated with reactor startups (e.g., criticality earlier than estimated) which are
addressed in SU8.

This condition can be identified using startup rate monitor. The term "sustained" is used in. order to allow
exclusion of expected short term positive startup rates from planned fuel bundle or control rod movements during
core alteration. These short term positive startup rates are the result of the rise in neutron population due to
subcritical multiplication.

Escalation would be by Emergency Director Judgment.

PBNP Basis Reference(s):

1. OP 1B, Reactor Startup, Step 5.1 and 5.18.15

Page 22 of 84 REFERENCE USE
N



POINT BEACH NUCLEAR PLANT
EMERGENCY PLAN IMPLEMENTING PROCEDURES

EMERGENCY ACTION LEVEL TECHNICAL BASIS

EPIP 1.2.1
NNSR
Revision 0 DRAFT
October 11, 2004

CAI

Initiating Condition: Loss of RCS Inventory.

Operating Mode Applicability:

EAL:

5-Cold Shutdown

CAL. Loss of RCS inventory as indicated by Reactor Vessel level LESS THAN 6% on LI-447/LI-447A

CA1.2. Loss of RCS inventory as indicated by unexplained Containment Sump A orWaste Holdup Tank
level rise

AND
RCS level cannot be monitored for GREATER THAN 15 minutes

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 Reactor Vessel
level decrease and potential core uncovery.

For CAl 1 the LI-447/LI-447A threshold corresponds to 6 inches above the bottom inside diameter of the RCS> l loop. This condition will result in a minimum classification of Alert. The 6 inch level of the RCS Loop. was
chosen because at this level remote RCS level indication may be lost and loss of suction to decay heat removal
systems has occurred [Ref. 1]. The 6 inch level is above the CS2 setpoint of 0 inches, the level equal to the bottom
of the Reactor Vessel loop penetration. The inability to restore and maintain level after reaching this setpoint w~ould
therefore be indicative of a failure of the RCS barrier.

CA1.2 is applicable if all level indication were to be unavailable during a loss of RCS inventory event. The
operators would need to determine that Reactor Vessel inventory loss was occurring by observing sump and tank
level changes. Sump and tank level rises must be evaluated against other potential sources of leakage such as
cooling wvater sources inside the containment to ensure they are indicative of RCS leakage [Ref. 1, 2].

The 15-minute duration for the loss of level indication was chosen because it is half of the CS1 duration. The 15-
minute duration allows CAl to be an effective precursor to CS1. Significant fuel damage is not expected to occur
until the core has been uncovered for greater than 1 hour per the analysis referenced in the CS 1 basis. Therefore this
EAL meets the definition for an Alert emergency.

If Reactor Vessel level continues to decrease then escalation to Site Area will be via CS1 (Loss of
Inventory Affecting Core Decay Heat Removal Capability with Irradiated Fuel in the Reactor Vessel).

PBNP Basis Reference(s):

1. OP 4D Part 3, Reactor Cavity and Reactor Coolant System, Table 1

2. OM 3.19, REACTOR COOLANT SYSTEM LEAKAGE DETERMINATION
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CA2

Initiating Condition:

Operating Mode Applicability:

EAL:

Loss of Reactor Vessel Inventory with Irradiated Fuel in the Reactor
Vessel.

6-Refueling

CA2. 1. Loss of Reactor Vessel inventory as indicated by Reactor Vessel level LESS THAN 6% on
LI-447/LI447A.

CA2.2. Loss of Reactor Vessel inventory as indicated by unexplained Containment Sump A or Waste
Holdup Tank level rise

AND

Reactor Vessel level cannot be monitored for GREATER THAN 15 minutes

Basis:
These EALs serve as precursors to a loss of heat removal. The magnitude of this loss of water indicates that
makeup systems have not been effective and* may not be capable of preventing further Reactor Vessel level
decrease and potential core uncovery.

For CA2.1 the LI-447/LI-447A threshold corresponds to the 6 inches above the bottom inside diameter of the RCS
loop [Ref. 1]. The 6 inch level of the RCS Loop was chosen because at this level remote RCS level indication may
be lost and loss of suction to decay heat removal systems has occurred. This condition will result in a minimum
classification of Alert. The 6 ifich level is above the CS2 setpoint of 0 inches, the level equal to the bottom of the
Reactor Vessel loop penetration. The Bottom ID of the RCS Loop Setpoint is the level equal to the bottom of the
Reactor Vessel loop penetration (not the low point of the loop). The inability to restore and maintain level after
reaching this setpoint would therefore be indicative of a failure of the RCS barrier.

If all level indication were to be unavailable during a loss of RCS inventory event, the operators would need to
determine that Reactor Vessel inventory loss was occurring by observing sump and tank level changes [Ref. 1, 2].
Sump and tank level rises 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. The 15-minute duration for the loss of
level indication was chosen because it is half of the CS2 duration. The 15-minute duration allows CA2 to be an
effective precursor to CS2. Significant fuel damage is not expected to occur until the core has been uncovered for
greater than I hour per the analysis referenced in the CS2 basis. Therefore this EAL meets the definition for an
Alert.

If Reactor Vessel level continues to decrease then escalation to Site Area will be via CS1 (Loss of Inventory
Affecting Core Decay Heat Removal Capability with Irradiated Fuel in the Reactor Vessel).

PBNP Basis Reference(s):

1. OP 4D Part 3, Reactor Cavity and Reactor Coolant System, Table 1

2. OM 3.19, REACTOR COOLANT SYSTEM LEAKAGE DETERMINATION
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CA3
Initiating Condition: Loss of All Offsite Power and Loss of All Onsite AC Power to Essential

Busses.

Operating Mode Applicability:

EAL:

5-Cold Shutdown
6-Refueling

Defueled

CA3.1. Loss of all offsite power to both safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06
AND

Failure of all emergency generators to supply power to emergency busses.
AND

Failure to restore power to at least one emergency bus within 15 minutes from the time of loss of
both offsite and onsite AC power.

Basis:

Loss of all AC power compromises all plant safety systems requiring electric power including R-R, ECCS,
Containment Heat Removal, Spent Fuel Heat Remov4l and the Ultimate Heat Sink.

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

This EAL is indicated by the loss of all offsite and onsite AC power to the safety-related 4160 VAC buses. Offsite
power sources include 345 KVAC through the 13.8 KVAC system to the LVSAT and 345 KVAC backfed through
the 19 KVAC system to the UAT. Note that the time required to effect a backfeed to the UAT is likely longer than
the fifteen-rminute interval. If off-normal plant conditions have already established the backfeed, however, its power
to the safety-related buses may be considered an offsite power source. Onsite power sources consist of the
emergency diesel generators, the gas turbine generator, the unit main turbine generator, and power supplied from
the opposite unit [Ref. 1, 2, 3, 4, 5].

Consideration should be given to operable loads necessary to remove decay heat or provide Reactor Vessel makeup
capability when evaluating loss of AC power to essential busses. Even though an essential bus may be energized, if
necessary loads are not operable on the energized bus then the bus should not be considered operable.

Escalating to Site Area Emergency IC SS1, if appropriate, is by Abnormal Rad Levels / Radiological Effluent, or
Emergency Director Judgment ICs.

PBNP Basis Referencc(s):
1. DBD-22, 4160 VAC System, Figure 1-1 & Section 5

2. DBD-18, 13.8 KVAC System, Section 3.3.0

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A Ul Main Power Transformer Backfeed
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CA4

Initiating Condition: Inability to Maintain Plant in Cold Shutdown with Irradiated Fuel in the
Reactor Vessel.

Operating Mode Applicability: 5-Cold Shutdown
6-Refueling

EAL:

CA4.1. With CONTAINMENT CLOSURE and RCS integrity not established an UNPLANNED event
results in RCS temperature exceeding 200 degrees F.

CA4.2. With CONTAINMENT CLOSURE established and RCS integrity not established or RCS
inventory reduced an UNPLANNED event results in RCS temperature exceeding 200 degrees F
for GREATER THAN 20 minutes'.

CA4.3. An UNPLANNED event results in RCS temperature exceeding 200 degrees F for GREATER
THAN 60 minutes' or results in an RCS pressure rise of GREATER THAN 10 psig.

Basis:

CA4.1 addresses complete loss of functions required for core cooling during refueling and cold shutdown modes
when neither CONTAINMENT CLOSURE nor RCS integrity are established. No delay time is allowed for CA4.1
because the evaporated reactor coolant that may be released into the Containment during this heatup condition
could also be directly released to the environment.

CA4.2 addresses the complete loss of functions required for core cooling for GREATER THAN 20'minutes when
CONTAINMENT CLOSURE is established but RCS integrity is not established or RCS inventory is reduced (e.g.,
mid loop operation). The allowed 20 minute time frame was included to allow operator action to restore the heat
removal function, if possible and is conservative given that a low pressure Containment barrier to fission product
release is established.

CA4.3 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
rise covers situations where, due to high decay heat loads, the time provided to restore temperature control, should
be less than 60 minutes.

RCS .integrity is in place when the RCS pressure boundary is in its normal condition for the cold shutdown mode of
operation.

Escalation to Site Area would be via CS1 or CS2 should boiling result in significant Reactor Vessel level loss
leading to core uncovery.

K.. 'Note: if an RCS heat removal system is in operation within this time frame and RCS temperature is being reduced
then this EAL is not applicable.

Page 26 of 84 REFERENCE USE



POINT BEACH NUCLEAR PLANT
EMERGENCY PLAN IMPLEMENTING PROCEDURES

EMERGENCY ACTION LEVEL TECHNICAL BASIS

EPIP 1.2.1
NNSR
Revision 0 DRAFT
October 11, 2004

KJ PBNiT Basis Reference(s):

1. Technical Specifications Table 1.1-I, Unit 1 - Amendment No. 201/Unit 2 - Amendment No. 206

2. OP 1A, Cold Shutdown to Hot Standby

3. Technical Specifications B 3.6.1, Containment, Unit 1 - Amendment No. 201/Unit 2 - Amendment No.
206

4. CL 1E, Containment Closure Checklist

5. OP 4F, Reactor Coolant System Reduced Inventory Requirements

6. DBD-09, Reactor Coolant System
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CS1
Initiating Condition: Loss of Reactor Vessel Inventory Affecting Core Decay Heat Removal

Capability.

Operating Mode Applicability: 5-Cold Shutdown

EAL:
CS1.1. With CONTAINMENT CLOSURE not established:

a. Reactor Vessel inventory as indicated by Reactor Vessel level 0% indication on LI-447/LI-
447A

OR
b. Reactor Vessel level cannot be monitored for GREATER THAN 30 minutes with a loss of

Reactor Vessel inventory as indicated by unexplained Containment Sump A or Waste Holdup
Tank level rise

CS1.2. With CONTAINMENT CLOSURE established:
a: Reactor Vessel inventory as indicated by Reactor Vessel level 0% indication on LI-447/LI-

447A
OR
b; Reactor Vessel level cannot be monitored for GREATER THAN 30 minutes with a loss of

Reactor Vessel inventory as indicated by either:
* Unexplained Containment Sump A or Waste Holdup Tank level rise
* Erratic Source Range Monitor Indication

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

Analysis indicates that core damage may occur within an hour following continued core uncovery therefore,
conservatively, 30-minutes was chosen. The 30-minute duration allows sufficient time for actions to be performed
to recover needed cooling equipment

The level associated with or without CONTAINMENT CLOSURE corresponds to the bottom inside diameter of
the RCS loop. Effluent release is not expected with closure established.

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

Escalation to a General Emergency is via CG1 or RG1.

PBNP Basis Reference(s):

1. PBNP FSAR 4.0 Reactor Coolant System Design Basis

2. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 2

3. 01 55, Primary Leak Rate Calculation
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Kj) CS2
Initiating Condition: Loss of Reactor Vessel Inventory Affecting Core Decay Heat Removal

Capability

Operating Mode Applicability: 6-Refueling

EAL:

CS2.1. With CONTAINMENT CLOSURE not established:
a. Reactor Vessel inventory as indicated by Reactor Vessel level 0% indicated on LI-4471LI-447A
OR

b. Reactor Vessel level cannot be monitored with indication of core uncovery as evidenced by any
of the following:

* Containment High Range Radiation Monitor reading GREATER THAN 10 R/hr
* Erratic Source Range Monitor Indication

CS2.2. With CONTAINMENT CLOSURE established
a. Reactor Vessel inventory as indicated by Reactor Vessel level 0% indicated on LI-447/Ll-

447A
OR
b. Reactor Vessel level cannot be monitored with indication of core uncovery as evidenced by

one or more of the following:
* Containment High Range Radiation Monitor reading GREATER THAN 1O R/hr
* Erratic Source Range Monitor Indication

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

The level associated with or without CONTAINMENT CLOSURE corresponds to the bottom inside diameter of
the RCS loop.

If all means of level monitoring are not available, the Reactor Vessel inventory loss may be detected by other
indirect methods. As water level in the Reactor Vessel lowers, the dose rate above the core will rise. The dose rate
due to this core shine should result in Containment High Range Monitor indication and possible alarm. The 10
R/hr reading has been selected to be well above that expected under normal plant conditions [Ref. 1]. Post-TMI
studies indicated that the installed nuclear instrumentation will operate erratically when the core is uncovered and
Source Range Monitors (NIS N-3 1 and N-32) can be used as a tool for making such determinations.

For CS2.2 in the refueling mode, normal means of Reactor Vessel level indication may not be available.
Redundant means of Reactor Vessel level indication will be normally available (including the ability to monitor
level visually) to assure that the ability to monitor level will not be interrupted. Effluent release is not expected with
closure established.

yEscalation to a General Emergency is via CGlorRGl.
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K'j PBNP Basis Reference(s):

1. Eng Eval 2001-28, Containment High Radiation Channel Check Tolerance, 10/5101

2. Volian Enterprises Calculation WEP-SPT-25

3. PBNP FSAR 4.0 Reactor Coolant System Design Basis, Table 4.1-6

4. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 2
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CG1
Initiating Condition: Loss of Reactor Vessel Inventory Affecting Fuel Clad Integrity with

Containment Challenged with Irradiated Fuel in the Reactor Vessel.

Operating Mode Applicability: 5-Cold Shutdown
6-Refueling

EAL:

CG1.1. Reactor Vessel Level:

1. Loss of Reactor Vessel inventory as indicated by unexplained Containment Sump A or Waste
Hold Up Tank level rise or any other indication of loss of Reactor Vessel inventory

AND

2. Reactor Vessel level:

J

a. LESS THAN [30 ftj 27 ft (RVLIS NR) or 0% indicated on LI-447/L1447A for
GREATER THAN 30 minutes

OR

b. cannot be monitored with indication of core uncovery for GREATER THAN 30 minutes
as evidenced by any of the following:

* Containment High Range Radiation Monitor reading GREATER THAN 10 R/hr

* Erratic Source Range Monitor Indication

AND

3. CONTAINMENT challenged as indicated by any of the following:

* GREATER THAN OR EQUAL TO 6% hydrogen concentration in containment

* Containment pressure above 60 psig

* CONTAINMENT CLOSURE not established

Basis:

This EAL represents the inability to restore and maintain Reactor Vessel level to above the top of active fuel. Fuel
damage is probable if Reactor Vessel level cannot be restored, as available decay heat will cause boiling, further
reducing the Reactor Vessel level. Setpoints enclosed in brackets (e.g., 130 ft], etc.) are used under adverse
containment conditions [Ref. 3, 4].

Analysis indicates that core damage may occur within an hour following continued core uncovery therefore,
conservatively, 30 minutes was chosen.

If all level indication were to be lost, the operators would need to determine that Reactor Vessel inventory loss was
occurring by observing sump and tank level changes. Sump and tank level rises must be evaluated against other
potential sources of leakage such as cooling water sources inside the containment to ensure they are indicative of

K) RCS leakage.

The 10 Rthr setpoint has been selected to be well above that expected under normal plant conditions [Ref. 1, 2]..
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Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically when the core is
uncovered and Source Range Monitors (NIS N-3 1 and N-32) can be used as a tool for making such determinations.

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.

When hydrogen and oxygen concentrations reach or exceed the deflagration limits (equal to or greater than 6%
hydrogen), loss of the containment barrier is possible [Ref. 4, 5, 6].

The containment design pressure (60 psig) is well in excess of that expected from the design basis loss of coolant
accident [Ref. 7, 8].

PBNP Basis Reference(s):

5. Eng Eval 2001-28, Containment High Radiation Channel Check Tolerance, 10/5/01

6. Volian Enterprises Calculation WEP-SPT-25

7. CSP-C.1 UNIT 1 RED, CRITICAL SAFETY PROCEDURE SAFETY RELATED RESPONSE TO
INADEQUATE CORE COOLING, Step 11

8. BG-CSP-Z.1, Response to High Containment Pressure

9. EPIP 10.3, POST-ACCIDENT CONTAINMENT HYDROGEN REDUCTION

10. FSAR Section 5.1, Containment System Structure

11. BG-CSP-ST.0, CSFST
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EUW

Initiating Condition: Damage to a loaded cask CONFINEMENT BOUNDARY.

Operating Mode Applicability: Not applicable

EAL:

EU1.1. Any one of the following natural phenomena events with resultant visible damage to or loss of a
loaded cask CONFINEMENT BOUNDARY:
Report of plant personnel of a:

Tornado strike
Earthquake
Flood
Lightning strike

EUI.2. Any of the following Accident conditions with resultant visible damage to or loss of a loaded cask
CONFINEMENT BOUNDARY.

Vent Blockage
Cask Drop
Accidental Pressurization

EU1.3.

Air Vent and Outlet Shielding Reduction,

Any condition in the opinion of the Emergency Director that indicates loss of loaded fuel storage
cask CONFINEMENT BOUNDARY.

Basis:

A UE in this IC is categorized on the basis of the occurrence of an event of sufficient magnitude that a loaded cask
CONFINEMENT BOUNDARY is damaged or violated. This includes classification based on a loaded fuel storage
cask CONFINEMENT BOUNDARY loss leading to the degradation of the fuel during storage or posing an
operational safety problem with respect to its removal from storage. Table E-1 lists the criteria that define possible
failure of the casl CONFINEMENT BOUNDARY.

For EU1.3, any condition not explicitly detailed as an EAL threshold value, which, in the judgment of the
Emergency Director, is a potential degradation in the level of safety of the ISFSI. Emergency Directorjudgment is
to be based on known conditions and the expected response to mitigating activities within a short time period.

PB3NP Basis Reference(s):
1. VSC-24, Conditions for Cask Use and Technical Specifications Docket No. 72-1007 Certificate of

Compliance No. 1007
2. Standardized NUHOMS Horizontal Modular Storage System Certificate of Compliance No. 1004
3. Technical Specification 1.2.4 of the VSC-24 Certificate of Compliance
4. AOP-8G Ventilated Storage Cask (VSC) Drop or Tipover
5. Technical Specification 1.2.7 of the NUHOMS Certificate of Compliance
6. NUHOMS SAR> 7. NUH-003 Rev 8, June 2004 "FSAR for Standardized NUHOMS Horizontal Modular Storage System for

Irradiated Nuclear Fuel
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EU2

Initiating Condition: Confirmed Security Event with potential loss of level of safety of the ISFSI.

Operating Mode Applicability: Not applicable

EAL:

EU2.1. Security Event as determined from PBNP Physical Security Plan and reported by the Security
Shift Supervisor.

Basis:

This EAL is based on PBNP Physical Security Plan Security events which do not represent a potential degradation
in the level of safety of the ISFSI, are reported under 10 CFR 73.71 or in some cases under 10 CFR 50.72.

Reference is made to the Security Shift Supervisor because these individuals are the designated personnel qualificd
and trained to confirm that a security event is occurring or has occurred. Training on security event classification
confirmation is closely controlled due to the strict secrecy controls placed on the Security Plan.

PBNP Basis Reference(s):

1. PBNP Physical Security Plan
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HUi

Initiating Condition: Natural and Destructive Phenomena Affecting the PROTECTED AREA.

Operating Mode Applicability: All

EAL:

HULl. Earthquake felt in plant as indicated by:
Activation of 2 or more seismic monitors

AND
Verified by:

* Actual ground shaking

OR

* By contacting the U.S. Geological Survey National Earthquake Information Center

HUI.2. Report by plant personnel of tornado or high winds GREATER THAN 108 mph striking within
PROTECTED AREA boundary.

HU1.3. Vehicle crash into plant structures or systems within PROTECTED AREA boundary.

,HU1.4.

HUI.5.

Report by plant personnel of an unanticipated EXPLOSION within PROTECTED AREA
boundary resulting in VISIBLE DAMAGE to permanent structure or equipment.

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

HU1.6. Uncontrolled flooding in the following areas of the plant that has the potential to affect safety
related equipment needed for the current operating mode:

* Auxiliary building caused by rupture of the SW header

OR

* Water intake structure caused by rupture of a circulating water system expansion joint or
fire water main.

IIU1.7. Lake (forebay) level GREATER THAN OR EQUAL TO 8.0 ft (587.2 ft IGLD)

Basis:

UE in this IC are categorized on the basis of the occurrence of an event of sufficient magnitude to be of concern to
plant operators. Areas identified in the EALs define the location of the event based on the potential for damage to
equipment contained therein. Escalation of the event to an Alert occurs when the magnitude of the event is
sufficient to result in damage to equipment contained in the specified location.

HUL.L Damage may be caused to some portions of the site, but should not affect ability of safety functions to
operate. Method of detection is based on instrumentation, validated by a reliable source (U.S. Geological Survey

A_ jNational Earthquake Information Center), or operator assessment [Ref. 1, 2, 3, 4].
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K) HU1.2 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 wind site specific value is based on the FSAR design basis sustained wind speed of 108 mph.
Wind loads of this magnitude can cause damage to safety functions. If such damage is confirmed visually or by
other in-plant indications, the event may be escalated to Alert. [Ref. 5, 6, 7]

HU1.3 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. [Ref. 7]

HU1.4 addresses only those EXPLOSIONs of sufficient force to damage permanent structures or equipment within
the PROTECTED AREA. No attempt is made in this EAL to assess the actual magnitude of the damage. 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 EXPLOSION, if applicable. [Ref. 7]

HU1.5 is intended to address 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 major concern is the potential for leakage of
combustible fluids (lubricating oils) and gases (hydrogen cooling) to the plant environs. Actual FIREs and
flammable gas build up are appropriately classified via HU2 and HU3.

HU1.6 addresses the effect of flooding caused by internal events such as component failures, equipment
misalignment, or outage activity mishaps. The auxiliary building and water intake structure are the vulnerable areas
indicated in the IPE that contain systems required for safe shutdown of the plant, that are not designed to be wetted

\ or submerged. Escalation of the emergency classification is based on the damage caused or by access restrictions
that prevent necessary plant operations or systems monitoring. [Ref. 11, 12, 13, 14]

HUI.7 covers other site-specific-phenomena such as flood, or seiche. This EAL can also be precursors of more
serious events. Lake water level GREATER THAN OR EQUAL TO 8 feet (587.2 ft elevation IGLD) corresponds
to the Turbine Building floor elevation. Both the Turbine Building and Circ Water Pumphouse are specifically
susceptible to external flooding.

This EAL is consistent with the definition of a UE while maintaining the anticipatory nature desired and
recognizing the risk to non-safety related equipment.

PBNP Basis Reference(s):

1. AOP-28 Seismic Event
2. FSAR Volume I Section 2.9 Seismology
3. STPT 22.1 Seismic Event Monitoring
4. EPRI document, "Guidelines for Nuclear Plant Response to an Earthquake", dated October 1989
5. FSAR Volume 3 Page 5.1-37 Wind and Tornado Forces
6. PSA Section 9 Notebook 9.1
7. Bechtel Drawing C-3 Plant Areas
8. ARP 1(2) C33 1-2 Hydrogen Pressure High-Low Alarm
9. ARP 1(2) C33 1-3 Hydrogen Supply Pressure Low Alarm
10. AOP-5A Loss of Condenser Vacuum
11. PSA Section 7.3 Plant Flood Design Basis
12. PBNP Individual Plant Examination (IPE) for internal events and internal flood.K J 13. DG-C02, Internal Flooding
14. DBD-T41, Module A, "Hazards-Internal and External Flooding
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HU2
Initiating Condition: FIRE Within PROTECTED AREA Boundary Not Extinguished Within 15

Minutes of Detection.

Operating Mode Applicability: All

EAL:

HU2.1. FIRE in buildings or areas contiguous to any of the Table H-1 areas not extinguished within 15
minutes of control room notification or verification of a control room alarm

Table H-1 VITAL AREAS l

* 1(2) Containment Building
* Primary auxiliary building
* Turbine Building
* Control Building
* Diesel Generator Building
* Gas Turbine Building
* Circ Water Pump House

Basis:
The purpose of Ihis IC 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. Verification 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 verified 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. In other words, a personnel report from the scene may be used to
disprove a sensor alarm if received within 15 minutes of the alarm, but shall not be required to verify the alarm.

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 waste paper basket). This EAL excludes waste-basket FIREs and other small FIREs
of no safety consequence.

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

PBNP Basis Reference(s):

1. PBNP FSAR Table 3.3-1

2. Bechtel Drawing C-3 Plant Areas
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11U3
Initiating Condition: Release of Toxic or Flammable Gases Deemed Detrimental to Normal

Operation of the Plant.

Operating Mode Applicability: All

EAL:

HU3.1. Report or detection of toxic or flammable gases that has or could enter the site area boundary in
amounts that can affect NORMAL PLANT OPERATIONS.

HU3.2. 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 or flammable gases are of
sufficient quantity, and the release point of such gases is such that normal plant operations would be affected. This
would preclude small or incidental releases, or releases that do not impact structures needed for plant operation.
The EALs are intended to not require significant assessment or quantification. The IC assumes an uncontrolled
process that has the potential to affect plant operations, or personnel safety.

Escalation of this EAL is via HA3, which involves a quantified release of toxic or flarmnable gas affecting VITAL
AREAs.

PBNP Basis Reference(s):

1. PBNP FSAR Table 3.3-1
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HU4

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

Operating Mode Applicability: All

EAL:

HU4.1. Security Shift Supervisor reports ANY of the following:
* Suspected sabotage device discovered within the plant Protected Area
* Suspected sabotage device discovered outside the Protected Area or in the plant switchyard
* Confirmed tampering with safety-related equipment
• A hostage situation that disrupts NORMAL PLANT OPERATIONS
* Civil disturbance or strike which disrupts NORMAL PLANT OPERATIONS
* Internal disturbance that is not a short lived or that is not a harmless outburst involving ANY

individuals within the Protected Area
* Malevolent use of a vehicle outside the Protected Area which disrupts NORMAL PLANT

OPERATIONS

HU4.2 Notification of a credible site-specific threat by the Security Shift Supervisor or outside agency (e.g.,
NRC, military or law enforcement)

Basis:

Reference is made to the Security Shift Supervisor because this individual is the designated personnel on-site
qualified and trained to confirm that a security event is occurring or has occurred. Training on security event
classification confirmation is closely controlled due to the strict secrecy controls placed on the plant Physical
Security Plan.

HU4.1 is based on Physical Security Plan. 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. Examples of
security events that indicate Potential Degradation in the Level of Safety of the Plant are provided for
consideration.

INTRUSION into the plant PROTECTED AREA by a HOSTILE FORCE would result in EAL escalation to an
ALERT.

HU4.2 is to ensure that appropriate notifications for the security threat are made in a timely manner. Only the plant
to which the specific threat is made need declare the Unusual Event.

The determination of "credible" is made through use of information found in the Physical Security Plan.

A higher initial classification could be made based upon the nature and timing of the threat and potential
consequences. The licensee shall consider upgrading the emergency response status and emergency classification
in accordance with the Physical Security Plan and Emergency Plans.

PBNP Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. PBNP Physical Security Plan

KsJ 3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02

4. NMC fleet Security Threat Assessment Policy
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HU5
Initiating Condition: Other Conditions Existing Which in the Judgment of the Emergency Director

Warrant Declaration of a UE.

Operating Mode Applicability: All

EAL:

HUS.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.
No releases of radioactive material requiring offsite response or monitoring are expected unless
further degradation of safety systems occurs.

Basis:

This EAL is intended to address 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 UE 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 consider include inadequate emergency response
procedures, triinsient response either unexpected or not understood, failure or unavailability of emergency systems
during an accident in excess of that assumed in accident analysis, or insufficient availability of equipment and/or
support personnel.

PBNP Basis Reference(s):

None
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HAl

Initiating Condition: Natural and Destructive Phenomena Affecting the Plant VITAL AREA.

Operating Mode Applicability:

EAL:

All

11A1.1. Seismic event GREATER THAN Operating Basis Earthquake (OBE) as indicated by:
Two or more seismic monitors indicate ground acceleration EITHER:
GREATER THAN OR EQUAL TO 0.06 g horizontal

OR
GREATER THAN OR EQUAL TO 0.04 g vertical

IIA1.2. Tornado or high winds (15 minute average) GREATER THAN 108 mph within PROTECTED
AREA boundary and resulting in VISIBLE DAMAGE to any of the following plant structures /
equipment or Control Room indication of degraded performance of those systems.

* Reactor Building
* Intake Building
* Refueling Water Storage Tank
* Diesel Generator Building
* Turbine Building
* Condensate Storage Tank
* Control Room

IIA1.3. Vehicle crash within PROTECTED AREA boundary and resulting in VISIBLE DAMAGE to any of
the following plant structures or equipment therein or control room indication of degraded
performance of those systems:

* Reactor Building
* Intake Building
* Refueling Water Storage Tank
* Diesel Generator Building
* Turbine Building

*0 Condensate Storage Tank
* Control Room

IIA1.4. Turbine failure-generated missiles result in any VISIBLE DAMAGE to or penetration of any of the
following plant areas:

* Reactor Building
* Intake Building
* Refueling Water Storage Tank
* Diesel Generator Building
* Turbine Building
* Condensate Storage Tank
* Control Room

IIA1.5. Uncontrolled flooding in following areas of the plant that results in degraded safety system
performance as indicated in the control room or that creates industrial safety hazards (e.g., electric
shock) that precludes access necessary to operate or monitor safety equipment.

Auxiliary building caused by rupture of the SW header

OR
Water intake structure caused by rupture of a circulating water system expansion joint or fire
water main.

IIA1.6 Lake (forebay) level GREATER THAN OR EQUAL TO 9.0 ft (588.2 ft IGLD)
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i )Basis:

The EALs in this IC escalate from the UE EALs in 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 andlor 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. No attempt is made in this EAL to assess the actual magnitude of the damage. The significance
here is not that a particular system or structure was damaged, but rather, that the event was of sufficient magnitude
to cause this degradation. Escalation to higher classifications occur on the basis of other ICs (e.g., System
Malfunction).

HA1.1 is based on the FSAR operating basis earthquake (OBE) of 0.06 g horizontal or 0.04 g vertical acceleration.
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. [Ref. 1, 2, 3, 4]

HA1.2 is based on the FSAR design basis sustained wind speed of 108 mph. Wind loads of this magnitude can
cause damage to safety functions. Wind speed is measured as the 15 minute average wind speed. This EAL
addresses events that may have resulted in a plant VITAL AREA being subjected to forces beyond design limits
and thus damage may be assumed to have occurred to plant structures, systems or equipment. [Ref. 5, 6, 7] The list
of plant structures/equipment containing functions required for safe shutdown of the plant. [Ref. 2] Ultimate Heat
Sink is not included in this list as there were no events identified which would adversely impact Lake Level [Ref.
13]

HA1.3 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. [Ref. 7] The list of plant structures/equipment
containing functions required for safe shutdown of the plant. [Ref. 2] Ultimate Heat Sink is not included in this list
as there were no events identified which would adversely impact Lake Level [Ref. 13]

HA1.4 addresses the threat to safety related equipment imposed by missiles generated by main turbine rotating
component failures. This EAL is, therefore, consistent with the definition of an ALERT in that if missiles have
damaged or penetrated areas containing safety-related equipment the potential exists for substantial degradation of
the level of safety of the plant. [Ref. 8, 9, 10] The list of plant structures/equipment containing functions required
for safe shutdown of the plant. [Ref. 2] Ultimate Heat Sink is not included in this list as there were no events
identified which would adversely impact Lake Level [Ref. 13]

HAI.5 addresses the effect of internal flooding that has resulted in degraded performance of systems affected by
the flooding, or has created industrial safety hazards (e.g., electrical shock) that preclude necessary access to
operate or monitor safety equipment. The inability to operate or monitor safety equipment represents a potential for
substantial degradation of the level of safety of the plant. The auxiliary building and water intake structure are those
areas identified in the IPE that contain systems required for safe shutdown of the plant, that are not designed to be
wetted or submerged. [Ref. 11, 12]

HA1.6 covers high lake (forebay) water level conditions that may have resulted in a plant Vital Area being
subjected to levels beyond design limits, and thus damage may be assumed to have occurred to plant safety
systems. Lake water level GREATER THAN OR EQUAL TO 9.0 feet (588.2 ft elevation IGLD) corresponds to
that which can result in flooding of vital areas containing safe shutdown equipment.
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) PBNP Basis Reference(s):
1. AOP-28 Seismic Event

2. FSAR Volume 1 Section 2.9 Seismology

3. STPT 22.1 Seismic Event Monitoring

4. EPRI document, "Guidelines for Nuclear Plant Response to an Earthquake", dated October 1989

5. FSAR Volume 3 Page 5.1-37 Wind and Tornado Forces

6. PSA Section 9 Notebook 9.1

7. Bechtel Drawing C-3 Plant Areas

8. ARP 1(2) C33 1-2 Hydrogen Pressure High-Low Alarm

9. ARP 1(2) C33 1-3 Hydrogen Supply Pressure Low Alarm

10. AOP-5A Loss of Condenser Vacuum

11. PSA Section 7.3 Plant Flood Design Basis

12. PBNP Individual Plant Examination (IPE) for internal events and internal flood.

13. FPER, Fire Protection Evaluation Report
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Initiating Condition:
HA2

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

Operating Mlode Applicability:

EAL:

All

HA2.1. FIRE or EXPLOSION in any of the following areas (Table H-i):

Table H-1 VITAL AREAS
* 1(2) Containment Building
* Primary auxiliary building
* Turbine Building
* Control Building
* Diesel Generator Building
* Gas Turbine Building
* Circ Water Pump House

AND

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

Basis:

These areas contain systems and components required for the safe shutdown functions of the plant. 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.

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 reference to damage of systems is used to identify
the magnitude of the FIRE / EXPLOSION and to discriminate against minor FIREs / EXPLOSIONs. The reference
to safety systems is included to discriminate against FIREs / EXPLOSIONs in areas having a low probability of
affecting safe operation. The significance here is not that a safety system was degraded but the fact that the FIRE I
EXPLOSION was large enough to cause damage to these systems.

The inclusion of a "report of VISIBLE DAMAGE" should not be interpreted as mandating a lengthy damage
assessment prior to classification. No attempt is made in this EAL to assess the actual magnitude of the damage.
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, if applicable.

PBNP Basis Reference(s):

1. PSA Section 8.0 Fire Hazards Analysis Table 8.1.3-1 Safe Shutdown Systems
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) HA3

Initiating Condition: Release of Toxic or Flammable Gases Within or Contiguous to a VITAL
AREA Which Jeopardizes Operation of Systems Required to Maintain Safe
Operations or Establish or Maintain Safe Shutdown.

Operating Mode Applicability: All

EAL:

HA3.1. Report or detection of toxic gases within or contiguous to a VITAL AREA (Table H-i) in
concentrations that may result in an atmosphere IMMEDIATELY DANGEROUS TO LIFE AND
HEALTH (IDLH).

HA3.2. Report or detection of gases in concentration GREATER THAN the LOWER FLAMMABILITY
LIMIT within or contiguous to a VITAL AREA (Table H-i).

Table H-1 VITAL AREAS

S

0

0

1(2) Containment Building
Primary auxiliary building

* Turbine Building
Control Building
Diesel Generator Building

* Gas Turbine Building
Circ Water Pump House

I L.

Basis:

This IC is based on gases that affect the safe operation of the plant. This IC applies to buildings and areas
contiguous to plant VITAL AREAs or other significant buildings or areas. 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.

HA3.1 is met if measurement of toxic gas concentration results in an atmosphere that is IDLH within a VITAL
AREA or any area or building contiguous to VITAL AREA. Exposure to an IDLH atmosphere will result in
immediate harm to unprotected personnel, and would preclude access to any such affected areas.

HA3.2 is met when the flammable gas concentration exceeds the LOWER FLAMMABILITY LIMIT. 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.

PBNP Basis Reference(s):

1. PSA Section 8.0 Fire Hazards Analysis Table 8.1.3-1 Safe Shutdown Systems
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-

HA4
Initiating Condition: Confinned Security Event in a Plant PROTECTED AREA.

Operating Mode Applicability: All

EAL:

HA4.1. INTRUSION into the PROTECTED AREA by a HOSTILE FORCE.

11A4.2. Security Shift Supervisor reports any of the following:
* Sabotage device discovered in the PROTECTED AREA
* Standoff attack on the site protected area by a HOSTILE FORCE (i.e., Sniper)
* ANY Security event of increasing severity that persists for GREATER THAN 30 minutes:

o Credible bomb threats
o Extortion
o Suspicious Fire or Explosion
o Significant Security System Hardware Failure
o Loss of Guard Post Contact

Basis:

iThis class of security events represents an escalated threat to plant safety. A confirmed INTRUSION report is
satisfied if physical evidence indicates the presence of a HOSTILE FORCE within the PROTECTED AREA.

The Physical Security Plan identifies numerous events/conditions that constitute a threat/compromise to station
security.

INTRUSION into a VITAL AREA by a HOSTILE FORCE will escalate this event to a Site Area Emergency.

Reference is made to Security Shift Supervisor because this individual is the designated personnel on-site qualified
and trained to confirm that a security event is occurring or has occurred. Training on security event classification
confirmation is closely controlled due to the strict secrecy controls placed on the plant Security Plan.

PBNP Basis Reference(s):

1. Physical Security Plan

2. NMC fleet Security Threat Assessment Policy, SE 0018
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-

HAS
Initiating Condition: Control Room Evacuation Has Been Initiated.

Operating Mode Applicability: All

EAL:

HA5.I. Entry into AOP-10 Control Room Inaccessibility for control room evacuation.

Basis:

With the control room evacuated, additional support, monitoring and direction through the Technical Support
Center and/or other emergency response facility is necessary. The AOP-10 series of procedures provide specific
instructions for evacuating the Control Room/Building and establishing plant control in alternate locations. Inability
to establish plant control from outside the control room wvill escalate this event to a Site Area Emergency.

PBNP Basis Reference(s):

1. AOP-10 Control Room Inaccessibility

2. AOP-1OA Safe Shutdown - Local Control

3. AOP-1OB Safe to Cold Shutdown in Local Control
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HA6

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

Operating Mode Applicability: All

EAL:

HA6. 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 potential substantial degradation of the
level of safety of the plant. Any releases are expected to be limited to small fractions of the EPA
Protective Action Guideline exposure levels.

Basis:

This EAL is intended to address 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.

PBNP Basis Reference(s):

1. EPA 400, Manual of Protective Action Guides And Protective Actions For Nuclear Incidents
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-

HS1

Initiating Condition: Confirmed Security Event in a Plant VITAL AREA.

Operating Mode Applicability: All

EAL:

HS1.1. INTRUSION into the plant VITAL AREA by a HOSTILE FORCE.

HS1.2. Security Supervision reports confirmed sabotage discovered in a VITAL AREA

Basis:

This class of security events represents an escalated threat to plant safety above that contained in the Alert IC in
that a HOSTILE FORCE has progressed from the PROTECTED AREA to a VITAL AREA.

Consideration is given to the following types of events when evaluating an event against the criteria of the site
specific Physical Security Plan: SABOTAGE and HOSTAGE / EXTORTION. The Physical Security Plan
identifies numerous events/conditions that constitute a threat/compromise to a Station's security. Only those events
that involve-Actual or Likely Major failures of plant functions needed for protection of the public need to be
considered.

'&Lossof Plant Control would escalate this event to a GENERAL EMERGENCY.

Reference is made to Security Shift Supervisor because this individual is the designated personnel on-site qualified
and trained to confirm that a security event is occurring or has occurred. Training on security event classification
confirmation is closely controlled due to the strict secrecy controls placed on the plant Physical Security Plan.

PBNTP Basis Reference(s):

1. Physical Security Plan

2. NMC fleet Security Threat Assessment Policy, SE 0018
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HS2

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

Operating Mode Applicability: All

EAL:

HS2.1. Control room evacuation has been initiated.
AND

Control of the plant cannot be established per AOP-1OA Safe Shutdown - Local Control within 15
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 determination of whether or not control is established at the remote shutdown panel is based on
Emergency Director (ED) judgment. The ED is expected to make a reasonable, informed judgment within the time
for transfer that the operator has control of the plant from the remote shutdown panel.

The AOP-10 series of procedures provide specific instructions for evacuating the Control Room/Building and
establishing plant control in alternate locations.

The intent of the EAL is to establish control of important plant equipment and knowledge of important plant
parameters in a timely manner. Primary emphasis should be placed on those components and instruments that
supply protection for and information about safety functions. These safety functions are reactivity control (ability to
shutdown the reactor and maintain it shutdown), RCS inventory (ability to cool the core), and secondary heat
removal (ability to maintain a heat sink).

Escalation of this event would be by Fission Product Barrier Degradation, Abnormal Rad Levels/Radiological
Effluent, or Emergency Director Judgment ICs.

PBNP Basis Reference(s):

1. AOP-10 Control Room Inaccessibility

2. AOP-1OA Safe Shutdown - Local Control

3. AOP-1OB Safe to Cold Shutdown in Local Control

4. BG AOP-1OA, Background Document
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Initiating Condition

HS3

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

Operating Mode Applicability: All

EAL:

HS3.1. 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. 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 is intended to address 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.

PBNP Basis Reference(s):

1. EPA 400, Manual of Protective Action Guides And Protective Actions For Nuclear Incidents
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HG1

Initiating Condition: Security Event Resulting in Loss Of Physical Control of the Facility.

Operating Mode Applicability: All

EAL:

HG1.1. A HOSTILE FORCE has taken control of plant equipment such that plant personnel are unable to
operate equipment required to maintain safety functions as indicated by loss of physical control of

EITHER:
A VITAL AREA such that operation of equipment required for safe shutdown is lost

OR
Spent fuel pool cooling systems if imminent fuel damage is likely (e.g., freshly off-loaded
reactor core in the pool).

Basis:

This IC encompasses conditions under which a HOSTILE FORCE has taken 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. These safety functions are reactivity control
(ability to shut down the reactor and keep it shutdown) RCS inventory (ability to cool the core), and secondary heat
removal (ability to maintain a heat sink). 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 addresses loss of physical control of spent fuel pool cooling systems if imminent fuel damage is likely
(e.g., freshly off-loaded reactor core in pool).

Loss of physical control of the control room or remote shutdown capability alone may not prevent the ability to
maintain safety functions.

PBNP Basis Reference(s):

1. Physical Security Plan

2. NMC fleet Security Threat Assessment Policy, SE 0018
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) HG2

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

Operating Mode Applicability: All

EAL:

HG2.1. 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. Releases can be reasonably expected to exceed
EPA Protective Action Guideline exposure levels offsite for more than the immediate site area.

Basis:

This EAL is intended to address 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.

PBNP Basis Reference(s):

1. EPA 400, Manual of Protective Action Guides And Protective Actions For Nuclear Incidents
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Sul

Initiating Condition Loss of All Offsite Power to Essential Busses for GREATER THAN 15
Minutes.

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SUL.1. Loss of all offsite power to both safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06 for
GREATER THAN 15 minutes.

AND

At least 1 emergency generator is supplying power to an emergency bus.

Basis:

Prolonged loss of 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 AC Power (e.g., Station Blackout). Fifteen minutes
was selected as a threshold to exclude transient or momentary power losses.

.\./ For the purpose of classification under this EAL, offsite power sources include any of the following:

.

0

345 KVAC system supplying power to the 13.8 KVAC system and the unit LVSATs
Cross-tying with the opposite unit power supply
Backfeeding power to the'UATs through the 19 KVAC systein and the main step-up transformer X-01.

The capability to cross-tie AC power from the other unit takes credit for the redundant power source for this IC.
The inability to effect the cross-tie within 15 minutes warrants declaring a UE.

PBNP Basis Reference(s):

1. DBD-22, 4160 VAC System

2. DBD-18, 13.8 KVAC System

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A Main Power Transformer Backfeed
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SU2

Initiating Condition: Inability to Reach Required Shutdown Within Technical Specification Limits.

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SU2.1. 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. In any case, the initiation of plant shutdown
required by the PBNP Technical Specifications requires a one hour report under 10 CFR 50.72 (b) Non-emergency
events. The plant is within its safety envelope when being shut down within the allowable action statement time in
the Technical Specifications. An immediate UE 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 UE 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. Other required Technical Specification shutdowns that
involve precursors to more serious events are addressed by other System Malfunction, Hazards, or Fission Product
Barrier Degradation ICs.

PBNP Basis Reference(sj:

1. PBNP Technical Specifications
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SU3
Initiating Condition: UNPLANNED Loss of Most or All Safety System Annunciation or Indication

in The Control Room for Greater Than 15 Minutes

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SU3.1. UNPLANNED loss of most or all annunciators or indicators associated with the following safety
systems for GREATER THAN 15 minutes

ECCS
* Containment Isolation
* Reactor Trip
* Process or Effluent Radiation Monitors
* Electrical Distribution/Diesel Generators

Basis:

This IC and EAL recognize the difficulty associated with monitoring changing plant conditions without the use of a.
~%11~1major portion of the annunciation or indication equipment.

Recognition of the availability of computer based indication equipment is considered (e.g., SPDS, plant computer,
etc.).

Quantification of "Most" is arbitrary, however, it is estimated that if approximately 75% of the safety system
annunciators or indicators are lost, there is an increased risk that a degraded plant condition could go undetected. It
is not intended that plant personnel perform a-detailed count of the instrumentation lost but use the value as a
judgment threshold for determining the severity of the plant conditions.

It is further recognized that plant design provides redundant safety system indication powered from separate
uninterruptable power supplies. While failure of a large portion of annunciators is more likely than a failure of a
large portion of indications, the concern is included in this EAL due to difficulty associated with assessment of
plant conditions. The loss of specific, or several, safety system indicators should remain a function of that specific
system or component operability status. This is addressed by the specific Technical Specification.

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

Escalated to an Alert is appropriate if a transient is in progress during the loss of annunciation or indication.

PBNP Basis Reference(s):

1. OM 1.1, Conduct of Plant Operations, Attachment 2
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SU4
Initiating Condition: Fuel Clad Degradation.

Operating Mode Applicability:

EAL:

1 -Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

SU4.1. Failed Fuel Monitor (RE-109) GREATER THAN 750 mR/hr indicating fuel clad degradation

SU4.2. Coolant sample activity GREATER THAN 50 pCi/gm dose equivalent 1-131 indicating fuel clad
degradation.

Basis:

This IC and EALs is a potential degradation in the level of safety of the plant and a potential precursor of more
serious problems.

SU4.1 addresses the failed fuel monitor, that provides indication of fuel clad integrity [Ref. 2]. 750 mR/hr is the
value corresponding to approximately 0.1% fuel clad damage.

SU4.2 addresses coolant samples exceeding coolant technical specifications for iodine spike [Ref. 1].

Escalation of this IC to the Alert level is via the Fission Product Barrier Degradation Monitoring ICs. The
referenced Technical Specification limits are mode dependent.

PBNP Basis Reference(s):

1. Tech Spec 3.4.16 - RCS Specific Activity
2. Calc 2004-0019, Failed Fuel Monitor (RE-109) Reading/Fuel Damage Correlation
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SU5

Initiating Condition: RCS Leakage.

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SU5.1. Unidentified or pressure boundary leakage GREATER THAN 10 gpm.

SU5.2. Identified leakage GREATER THAN 25 gpm.

Basis:.

This IC 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 10 gpm value for SU5.1 was selected as it is observable with normal control room indications. Lesser values
must generally be determined through time-consuming surveillance tests (e.g., mass balances).

The 25 gpm value for SU5.2 is set at a higher value due to. the lesser significance of identified leakage in
comparison to unidentified or pressure boundary leakage.

Escalation to the Alert level is via Fission Product Barrier Degradation ICs.

PBNP Basis Reference(s):

1.

2.

TS 3.4.13, RCS Operational Leakage limits

OI 55, Primary Leak Rate Calculation

3. OM 3.19, Reactor Coolant System Leakage Determination
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SU6

Initiating Condition: UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:
SU6.1. Loss of all Table C-1 onsite communications capability affecting the ability to perform routine

operations.

SU6.2.

Table C-1 Onsite Communications Systems
* Plant Public Address System
* Security Radio
* Commercial Phone System
* Portable radios
* Sound power phones

Loss of all Table C-2 offsite communications capability.
Table C-2 Offsite Communications Systems

* Emergency Notification System (ENS)
* Health Physics Network (HPN)
* Operations Control Counterpart Link (OCCL)
* Management Counterpart Link (MCL)
* Protective Measures Counterpart Link (PMCL)
* Reactor Safety Counterpart Link (RSCL)
* Nuclear Accident Reporting System (NARS)
* Commercial Phone System
* General Telephone Lines
* Manitowoc County Sheriff's Department Radio

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 availability of one method of ordinary offsite communications is sufficient to inform state and local authorities
of plant problems.
Table C-1 onsite communications loss [Ref. 1, 2] encompasses the loss of all means of routine communications
(e.g., commercial telephones, sound powered phone systems, page party system (Gaitronics) and radios / walkie
talkies).
Table C-2 offsite communications loss [Ref. 1, 2] encompasses the loss of all means of communications with
offsite authorities.

PBNP Basis Reference(s):

1. EPMP 2.1, Testing of Communications Equipment

2. EPMP 2.IA, Monthly Communications Test
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SU8

Initiating Condition: Inadvertent Criticality.

Operating Alode Applicability: 3-Hot Standby
4-Hot Shutdown

EAL:

| SU8.1. An UNPLANNED sustained positive startup rate observed on nuclear instrumentation. I

Basis:

This IC addresses inadvertent criticality events. While the primary concern of this IC is criticality events that occur
in Cold Shutdown or Refueling modes (NUREG 1449, Shutdown and Low-Power Operation at Commercial
Nuclear Power Plants in the United States), the IC is applicable in other modes in which inadvertent criticalities are
possible. This IC indicates a potential degradation of the level of safety of the plant, warranting an Unusual Event
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.

The term "sustained" is used in order to allow exclusion of expected short term positive startup rates from planned
control rod movements such as shutdown bank withdrawal.

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

Note: This EAL is SU8 following SU6. SU7 is not used in NEI 99-01 Revision 4 and that convention is carried
forward here.

PBNP Basis Reference(s):

1. OP 1B, Reactor Startup
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SA2

Initiating Condition: Failure of Reactor Protection System Instrumentation to Complete or Initiate an
Automatic Reactor Trip Once a Reactor Protection System Setpoint Has Been
Exceeded and Manual Trip Was Successful.

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby

EAL:

SA2.1. Indication(s) exist that a Reactor Protection System (RPS) setpoint was exceeded
AND

RPS automatic trip did NOT reduce power to LESS THAN 5%
AND

Any of the following operator actions are successful in reducing power to LESS THAN 5%:
* Use of Reactor Trip Buttons
* De-energizing 1(2)BO1 and 1(2)B02.

Basis:

This condition indicates failure of the automatic protection system to trip the reactor. This condition is more than a
potential degradation of a safety system in that a front line automatic protection system did not function in response
to a plant transient and thus the plant safety has been compromised, and design limits of the fuel may have been
exceeded. An Alert is indicated because conditions exist that lead to potential loss of fuel clad or RCS integrity.

Failure of the automatic protection system is the issue. A manual scram is any set of actions by the reactor
operator(s) at the reactor control console which causes control rods to be rapidly inserted into the core and brings
the reactor subcritical (e.g., reactor trip button). Failure of manual scram would escalate the event to a Site Area
Emergency.

PBNP Basis Reference(s):

1. CSP-ST.0, Critical Safety Function Status Trees

2. BG-CSP-ST.0, Critical Safety Function Status Trees

3. EOP-0, Reactor Trip or Safety Injection
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SA4

Initiating Condition: UNPLANNED Loss of Most or All Safety System Annunciation or Indication
in Control Room With Either (1) a SIGNIFICANT TRANSIENT in Progress,
or (2) Compensatory Non-Alarming Indicators are Unavailable.

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SA4.1. UNPLANNED loss of most or all annunciators or indicators associated with the following safety
systems for GREATER THAN 15 minutes

* ECCS
* Containment Isolation
* Reactor Trip
* Process or Effluent Radiation Monitors
* Electrical Distribution/Diesel Generators

AND
Either of the following: (a or b)

a. A SIGNIFICANT TRANSIENT is ifn progress.
OR

b. Compiensatory non-alarming indications are unavailable.

Basis:

This IC and its associated EAL is intended -to recognize the difficulty associated with monitoring changing plant
conditions without the use of a major portion of the annunciation or indication equipment during a transient.
Recognition of the availability of computer based indication equipment is considered (e.g., SPDS, plant computer,
etc.).

SIGNIFICANT TRANSIENT includes response to automatic or manually initiated functions such as trips, runbacks
involving greater than 25% thermal power change, ECCS injections, or thermal power oscillations of 10% or greater.

Compensatory non-alarming indications include the plant process computer, SPDS, plant recorders, or plant
instrument displays in the control room. If both a major portion of the annunciation system and all computer
monitoring are unavailable, the Alert is required.

"Planned" loss of annunciators or indicators includes scheduled maintenance and testing activities.

Quantification of "Most" is arbitrary, however, it is estimated that if approximately 75% of the safety system
annunciators or indicators are lost, there is an increased risk that a degraded plant condition could go undetected. It
is not intended that plant personnel perform a detailed count of the instrumentation lost but use the value as a

- judgment threshold for determining the severity of the plant conditions.

K.. Escalation to a Site Area Emergency is warranted when the operating crew cannot monitor the transient in progress.
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K)j Note: This EAL is SA4 following SA2. SA2 is not used in NEI 99-01 Revision 4 and that convention is carried
forward here.

PBNP Basis Reference(s):

1. OM 1.1, Conduct of Plant Operations, Attachment 2
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SA5
Initiating Condition: AC power capability to essential busses reduced to a single power source for

greater than 15 minutes such that any additional single failure would result in
station blackout.

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SA5.1. AC power capability to safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06 reduced to only
one of the following sources for GREATER THAN 15 minutes:
* A single emergency diesel generator (G01, G02, G03 or G04)
* LVSAT 1(2)-X04
* Cross-tying with the opposite unit power supply
AND
Any additional single failure will result in station blackout.

Basis:

'-The condition indicated by this IC is the degradation of the offsite and onsite power systems such that any
additional single failure would result in a station blackout.

The subsequent loss of the single remaining power source would escalate the event to a Site Area Emergency via
SS1.

PBNT Basis Rcfcrcncc(s):

1. DBD-22, 4160 VAC System

2. DBD-18, 13.8 KVAC System

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A Unit 1, Main Power Transformer Backfeed
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SS1
Initiating Condition: Loss of All Offsite Power and Loss of All Onsite AC Power to Essential

Busses.

Operating Mode Applicability:

EAL:

1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

SS1.1. Loss of all offsite power to safety-related 4160 VAC buses 1(2)-A05 AND 1(2)-A06

AND
Failure of all emergency generators to supply power to safety-related 4160 VAC buses.

AND
Failure to restore power to at least one safety-related 4160 VAC bus within 15 minutes from the
time of loss of both offsite and onsite AC power.

Basis:

Loss of all AC power compromises all plant safety systems requiring electric power. Prolonged loss of all AC
power will cause core uncovering and loss of containment integrity, thus this event can escalate to a General

X Emergency.

Escalation to General Emergency is via Fission Product Barrier Degradation or SG1.

Consideration should be given to operable loads necessary to remove decay heat or provide Reactor Vessel makeup
capability when evaluating loss of AC power to safety-related 4160 VAC busses. Even though a safety-related
4160 VAC bus may be energized, if necessary loads (i.e., loads that if'lost would inhibit decay heat removal
capability or Reactor Vessel makeup capability) are not operable on the energized bus then the bus should not be
considered operable.

PBNP Basis Reference(s):

1. DBD-22, 4160 VAC System

2. DBD-18, 13.8 KVAC System

3. ECA 0.0, Loss of All AC Power

4. FSAR Section 8, Electrical Systems

5. AOP-14A UI, Main Power Transformer Backfeed
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SS2

Initiating Condition: Failure of Reactor Protection System Instrumentation to Complete or Initiate an
Automatic Reactor Trip Once a Reactor Protection System Setpoint Has Been
Exceeded and Manual Trip Was NOT Successful.

Operating Mode Applicability: 1-Power Operation
2-Startup

EAL:

SS2.1. Indication(s) exist that automatic and manual trip were NOT successful in reducing power to
LESS THAN 5%.

Basis:

Automatic and manual trip are not considered successful if action away from the reactor control console 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.

Escalation of this event to a General Emergency would be via Fission Product Barrier Degradation or Emergency
Director Judgment ICs.

Automatic or manual reactor trip is considered successful if actions taken at the main control panels (use of reactor
trip buttons, de-energizing l(2)B01 or 1(2)B02) result in reducing reactor power less than 5%.

PBNP Basis Reference(s):

1. CSP-ST.0, Critical Safety Function Status Trees

2. BG-CSP-ST.0, CRITICAL SAFETY FUNCTION STATUS TREES

3.
4.

CSP-S. l, Response to Nuclear Power Generation/ATWS
EOP-0, Reactor Trip or Safety Injection
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SS3
Initiating Condition: Loss of All Vital DC Power.

Operating Mode Applicability: I -Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SS3.1. Loss of all vital DC power based on LESS THAN 115 VDC on 125 VDC buses D-01, D-02, D-03
and D-04 for GREATER THAN 15 minutes.

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.

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

At 115 VDC, loss of equipment function would begin to occur. By the time the bus voltage has degraded to below
105 VDC, the ability to monitor and control important plant safety functions would be severely compromised. 115
VDC represents a value at which some plant functions would begin to be lost.

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

PBNP Basis Reference(s):

1. O-SOP-DC-001/2/3/4
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SS4
Initiating Condition: Complete Loss of Heat Removal Capability.

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SS4.1. Loss of core cooling (CSP-C.1) AND heat sink (CSP-H.1).

Basis:

This EAL addresses complete loss of functions, including ultimate heat sink, required for hot shutdown with the
reactor at pressure and temperature. Reactivity control is addressed in other EALs.

Under these conditions, there is an actual major failure of a system intended for protection of the public. Thus,
declaration of a Site Area Emergency is warranted.

Escalation to General Emergency would be via Abnormal Rad Levels / Radiological Effluent, Emergency Director
Judgment, or Fission Product Barrier Degradation ICs.

PBNP Basis Reference(s):

1. CSP-C.1, Response to Inadequate Core Cooling

2. CSP-H.1, Response to Loss of Secondary Heat Sink
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SS6

Initiating Condition: Inability to Monitor a SIGNIFICANT TRANSIENT in Progress.

Operating Mode Applicability: 1-Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SS6.1. Loss of most or all annunciators associated with the following safety systems
* ECCS
* Containment Isolation
* Reactor Trip
* Process or Effluent Radiation Monitors
* Electrical Distribution/Diesel Generators

AND
SIGNIFICANT TRANSIENT in progress.

AND
Compensatory non-alarming indications are unavailable.

AND
Indications needed to monitor the ability to shut down the reactor, maintain the core cooled,
maintain the reactor coolant system intact, and maintain containment intact are unavailable.

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.

SIGNIFICANT TRANSIENT includes response to automatic or manually initiated functions such as trips, runbacks
involving greater than 25% thermal power change, ECCS injections, or thermal power oscillations of 10% or greater.

Compensatory non-alarming indications include the plant process computer, SPDS, plant recorders, or plant
instrument displays in the control room.

Indications needed to monitor safety functions necessary for protection of the public include control room
indications, computer generated indications and dedicated annunciation capability. The specific indications are
those used to monitor the ability to shut down the reactor, maintain the core cooled, to maintain the reactor coolant
system intact, and to maintain containment intact.

Quantification of the number of annunciators and indicators is arbitrary, however, it is estimated that if
approximately 75% of the safety system annunciators or indicators are lost, there is an increased risk that a
degraded plant condition could go undetected.

PBNP Basis Rcfcrencc(s):

1. OM 1.1, Conduct of Plant Operations, Attachment 2
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SG1
Initiating Condition: Prolonged Loss of All Offsite Power and Prolonged Loss of All Onsite AC

Power to Essential Busses.

Operating Mode Applicability: 1 -Power Operation
2-Startup
3-Hot Standby
4-Hot Shutdown

EAL:

SG1.1. Loss of all offsite power to safety-related 4160 VAC buses 1(2)-A05 and 1(2)-A06
AND

Failure of all emergency diesel generators to supply power to safety-related 4160 VAC buses.
AND

Either of the following: (a or b)
a. Restoration of at least one safety-related 4160 VAC bus within 4 hours is NOT likely

OR
b. Continuing degradation of core cooling based on Fission Product Barrier monitoring as

indicated by conditions requiring entry into Core Cooling-RED path (CSP-C.1) or Core
Cooling-ORANGE path (CSP-C.2)

K'2Basis:

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 will lead to loss of fuel
clad, RCS, and containment.

The 4 hours to restore AC power is based on the site blackout coping analysis. Appropriate allowance for offsite
emergency response including evacuation of surrounding areas should be considered.

This IC is specified to assure that timely recognition of the seriousness of the event occurs and that declaration of a
General Emergency occurs as early as is appropriate.

The likelihood of restoring at least one emergency 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 the 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? (Refer to Table F-1 for more information.)
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?

Indication of continuing core cooling degradation must be based on Fission Product Barrier monitoring with
K Iparticular 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.
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PBNP Basis Reference(s):

1. DBD-T-46, Section 3.1, Station Blackout

2. 10 CFR 50.63 and Regulatory Guide 1.155, Station Blackout

3. DBD-22, 4160 VAC System

4. DBD-18, 13.8 KVAC System

5. ECA 0.0, Loss of All AC Power

6. FSAR Section 8, Electrical Systems

7. AOP-14A U1, Main Power Transformer Backfeed

8. CSP-C.1, Response to Inadequate Core Cooling

9. CSP-C.2, Response to Degraded Core Cooling

10. FSAR Appendix A, "Station Blackout"
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SG2

Initiating Condition: Failure of the Reactor Protection System to Complete an Automatic Trip and
Manual Trip was NOT Successful and There is Indication of an Extreme
Challenge to the Ability to Cool the Core.

Operating Mode Applicability: 1 -Power Operation
2-Startup

EAL:
SG2.1. Indication(s) exist that automatic and manual trip were NOT successful in reducing power to

LESS THAN 5%.
AND

Either of the following: (a or b)
a. Indication(s) exists that the core cooling is extremely challenged Core Cooling - RED path

(CSP-C. 1).
OR

b. Indication(s) exists that heat removal is extremely challenged Heat Sink - RED path (CSP-
H.1).

Basis:
Automatic and manual trip are not considered successful if action away from the reactor control console is required
to trip the reactor.

Under the conditions of this IC and its associated EALs, the efforts to bring the reactor subcritical have been
unsuccessful and, as a result, the reactor is producing more heat than the maximum decay heat load for which the
safety systems were designed. Although there are capabilities away from the reactor control console the continuing
temperature rise indicates that these capabilities are not effective. This situation could be a precursor for a core melt
sequence.

The extreme challenge to the ability to cool the core is intended to mean that the core exit temperatures are at or
approaching 1200 degrees F or that the reactor vessel water level is below the top of active fuel. This EAL equates
to a core cooling RED condition and an entry into a critical safety procedure (CSP-C. 1).

The inability to initially remove heat during the early stages of this sequence is addressed. If emergency feedwater
flow is insufficient to remove the amount of heat required by design from at least one steam generator, an extreme
challenge should be considered to exist. This EAL equates to a Heat Sink RED condition and an entry into a
critical safety procedure (CSP-H.1).

In the event either of these challenges exist at a time that the reactor has not been brought below the power
associated with the safety system design (typically 3 to 5% power) 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.

PBNP Basis Refcrencc(s):

1. CSP-ST.0, Critical Safety Function Status Trees, Figures 1, 2 and 3

2. CSP-S.1, Response to Nuclear Power GenerationlATWS

3. CSP-C.1, Response to Inadequate Core Cooling

4. CSP-H. 1, Response to Loss of Secondary Heat Sink
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Table F-0

Recognition Category F.

Fission Product Barrier Degradation

INITIATING CONDITION MATRIX

UE ALERT SITE AREA EMERGENCY GENERAL EMERGENCY
FUI ANY Loss or ANY Potential Loss FAI ANY Loss or ANY Potential Loss FS1 Loss or Potential Loss of ANY Two FG1 Loss or ANY Two Barriers AND

of Containment of EITHER Fuel Clad OR RCS Barriers Loss or Potential Loss of Third
Barrier

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

I__ ___ I __ I __ _ _ Standby, Startup, Hot Shutdown

NOTES

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. UE 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 lowering would represent an
increasing risk to public health and safety.

2. Fission Product Barrier ICs must be capable of addressing event dynamics. Thus, the EAL Reference Table F-I states that imminent (i.e., within 2 hours) Loss or Potential
Loss should result in a classification as if the affected threshold(s) are already exceeded, particularly for the higher emergency classes.
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TABLE F-I
PBNP Emergency Action Level

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

UNUSUAL EVENT ALERT SITE AREA EMERGENCY GENERAL EMNWEIENCY

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

Fuel Clad Barrier EALS | RCS Barrier EARS Containment Barrier EAILS
LOSS I POTENTIAL LOSS LOSS I POTENTIAL LOSS LOSS I OTErNtIAL LOSS

1. Critical Snfetv Function Status 1. Critical Snfety Function SttvSI 1. Critical SRreft Function Status

Conditions requiring entry into Conditions requiring entry Not Applicable Conditions requiring entry into Not Applicable Conditions requiring entry
Core-Cooling RED Path into Core Cooling-ORANGE RCS Integrity-RED Path (CSP- into Containment-RED lPath
(CSP-C.I) Path (CSP-C.2) P.1) (CSP-Z.I)

OR OR
Conditions requiring entry Conditions requiring entry into
into Heat Sink-RED Path Heat Sink-RED Path (CSP-
(CSP-H.I) H.I)

2. Primary Coolant Activity Level 2. RCS Leak Rate 2. Containment Prm tire
Coolant Activity GREATER Not Applicable GREATER THAN available Unisolable leak exceeding 60 Rapid unexplained lowering 60) I SGI and rising
TItAN 300 IpCi/gm 1-131 makeup capacity as indicated gpm following initial rise OR
equivalent by a loss of RCS subcooling OR Hydrogen concentration in

(LESS THAN OR EQUAL Containment pressure or sump containment GREATER
TO [80 degree Fl 35 degree F) level response not consistent TilAN OR EQUAL TO 6%

with LOCA conditions OR
pressure GREATER TIIAN
25 psig with LESS TIIAN
one full train of
depressurization equipment
operating

3. Core Exit Thermocouple Readines 3. Core Exit Thermonouple Readina
GREATER THAN OR GREATER TIAN OR Not applicable Core exit thermocouples in
EQUAL TO 1200 degree F EQUAL TO 700 degree F excess of 1200 degrees F and

restoration procedures not
effective within 15 minutes:

OR,
core exit thermocouples in
excess of 700 degrees F with
reactor vessel level below 27
ft RVLIS NR (with no RCPs
running) top of active fuel and
restoration procedures not

._ _ _ __ _ _ __ _ _ __ _ .effective within 15 minutes
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TABLE F-1
PBNP Emergency Action Level

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

UNUSUAL EVENT ALERT SITE AREA EMNIERGENCY GENERAL EMERGENCY

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

Fuel Clad Barrier EALS RCS Barrier EALS Containment Barrier EALS
LOSS POTENTIAL LOSS LOSS | POTENTIAL LOSS POTOSS IOENTIAL LOSS

4. Reactor Vessel \aterLevel 3. SC Tube Runture 4. SG Secondary Side Release with P-to-S Leakage
Not Applicable Level LESS THAN OR SGTR that results in an ECCS Not Applicable RUPTURED SIG is also Not applicable

EQUAL TO (SI) Actuation FAULTED outside of
* 25 ft RVLIS NR (with no containment

RCPs running) OR
* [100 fl] 90 ft RVLIS WR Primary-to-Secondary leakrate

(with I RCP running) greater than 10 gpm with
* [120 fI] I110 fRVLIS WR nonisolable steam release fiom

(with 2 RCPs running) affected S/G to the
environment

5. CNMT Isolation Valves Status After CNOT Isolation

Containment isolation valve(s) Not Applicable
not closed

AND
Downstream pathway to the
environment exists,

5. Containment Radiation Mlonitorin! 4. Containment Radiation Monitorinp 6. Sienificant Radioactive Inventory In Containment

Containment rad monitor Not Applicable Containment rad monitor Not Applicable Not Applicable Containment rad monitor
reading GREATER THIAN 17 reading GREATER THAN 3.5 reading GREATER THAN
R/hr indicated on any of the R/hr indicated on any of the 15,900 R/hr indicated on any
following: following: of the following:

* 1(2) RM-126 * 1(2) RM-126 * 1(2)RM-126
* 1(2) RM-127 * 1(2) RM-127 * 1(2)RM-127
* 1(2)RM-128 * 1(2)RM-128 * 1(2)RM-12R

6. Other Indications S. Other Indications 7. Other Indicatinns

Failed Fuel Monitor (RE-109) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
reading GREATER THAN OR
EQUAL TO 4500 mrermhr_

7. Emerenevn DirectorJudhment 6. Emerency DirectorJudement 8. Emereenev DirectorJudhment

Any condition in the opinion of the Emergency Director that Any condition in the opinion of the Emergency Director tha Any condition in the opinion of the Emergency Director
indicates Loss or Potential Loss of the Fuel Clad Barier indicate Loss or Potential Loss of the RCSBarrier that indicates Loss or Potential Loss of the Containment barrier
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Basis Information For Table F- I
PBNP 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)

The Fuel Clad Barrier is the zircalloy or stainless steel tubes that contain the fuel pellets.

1. Critical Safety Function Status
RED path indicates an extreme challenge to the safety function. ORANGE path indicates a severe challenge
to the safety function.
Core Cooling - ORANGE indicates subcooling has been lost and that some clad damage may occur. CSP-C.2
is the Critical Safety Procedure that provides directions to restore adequate core cooling. [Ref. 1, 2]

Heat Sink - RED indicates the ultimate heat sink function is under extreme challenge and thus these two
items (Core Cooling - ORANGE or Heat Sink - RED) indicate potential loss of the Fuel Clad Barrier. CSP-
H. 1 is the Critical Safety Procedure that provides directions to respond to a loss of secondary heat sink in
both steam generators. [Ref. 1, 3]

Core Cooling - RED indicates significant superheating and core uncovery and is considered to indicate loss
of the Fuel Clad Barrier.

CSFST setpoints enclosed in brackets (e.g., [120 ft], etc.) are used under adverse containment conditions.
Adverse containment conditions are defined as:

* Containment pressure is equal to or greater than 10 psig.
* Containment radiation is currently greater than or equal to lE5 R/hr.
* Integrated dose is greater than lE6 R or unknown.

CSP-H.1 is the Critical Safety Procedure that provides directions to restore core cooling. [Ref. 1, 1]

The barrier loss/potential loss occurs when the plant parameter associated with the CSFST path is reached
(not when the operator reads the CSFST in the EOP network). The phrase "Conditions requiring entry
into..." is included in these thresholds to emphasize this intent.

2. Primary Coolant Activity Level
This value is 300 jiCi/gm 1131 equivalent. Assessment by the NUMARC EAL Task Force indicates that this
amount of coolant activity is well above that expected for iodine spikes and corresponds to less than 5% fuel
clad damage. This amount of radioactivity indicates significant clad damage and thus the Fuel Clad Barrier is
considered lost.

There is no equivalent "Potential Loss" EAL for this item.

3. Core Exit Thermocouple Readings
Core Exit Thermocouple Readings are included in addition to the Critical Safety Functions to include
conditions when the CSFs may not be in use (initiation after SI is blocked).

5
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The "Loss" EAL 1200 degrees F reading should correspond to significant superheating of the coolant. This
value corresponds to the temperature reading that indicates core cooling - RED in Fuel Clad Barrier EAL #91
which is 1200 degrees F. [Ref. I]

The "Potential Loss" EAL 700 degrees F reading should correspond to loss of subcooling. This value
corresponds to the temperature reading that indicates core cooling - ORANGE in Fuel Clad Barrier EAL #1
which is 700 degrees F. [Ref.l]

4. Reactor Vessel Water Level
There is no "Loss" EAL corresponding to this item because it is better covered by the other Fuel Clad Barrier
"Loss" EALs.

The "Potential Loss" EAL is defined by the Core Cooling - ORANGE path [Ref.1]. This water level is a
consideration in the Core Cooling - ORANGE path only after the determination is made that no RCPs are
running.

5. Containment Radiation Monitoring
The 17 R/hr reading is a value which indicates the release of reactor coolant, with elevated activity indicative
of fuel damage, into the containment. The reading is calculated. assuming the instantaneous release and
dispersal of the reactor coolant noble gas and iodine inventory associated with a concentration of 300 pCi/gm
dose equivalent 1-131 into the containment atmosphere. [Ref. 6, 7] Reactor coolant concentrations of this
magnitude are several times larger than the maximum concentrations (including io.dine spiking) allowed
within technical specifications and are therefore indicative of fuel damage. This value is higher than that
specified for RCS barrier Loss EAL #4. Thus, this EAL indicates a loss of both the fuel clad barrier and a
loss of RCS barrier.

Monitors used for this fission product barrier loss threshold are the containment high-range area monitors:
* 1(2) RM-126
* 1(2) RM-127
* 1(2) RM-128

Potential Loss - Not applicable

6. Failed Fuel Monitor (RE-109) reading GREATER THAN 4500 mRem/hr
A Failed Fuel Monitor reading of greater than 4500 mR/hr indicates the release of reactor coolant, with
elevated activity indicative of fuel damage. The reading is calculated assuming the instantaneous release and
dispersal of the reactor coolant noble gas and iodine inventory associated with a concentration of 300 pCi/gm
dose equivalent 1-131 activity into the Primary System. 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. [Ref. 8]

There is no "Potential Loss" EAL associated with this item.

7. Emergency Director Judgment
This EAL addresses any other factors that are to be used by the Emergency Director in determining whetherK) the Fuel Clad barrier is lost or potentially lost. Such a determination should include imminent barrier
degradation, barrier monitoring capability and dominant accident sequences.
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* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators. This
assessment should include instrumentation operability concerns, readings from portable
instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and likely entry to
the CSFSTs. The Emergency Director should be mindful of the Loss of AC power (Station
Blackout) and ATWVS EALs to assure timely emergency classification declarations.

In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost.

RCS BARRIER EALs: (1 or 2 or 3 or 4 or 5 or 6)
The RCS Barrier includes the RCS primary side and its connections up to and including the pressurizer
safety and relief valves, and other connections up to and including the primary isolation valves.

1. Critical Safety Function Status
RED path indicates an extreme challenge to the safety function derived from appropriate instrument
readings; and these CSFs indicate a potential loss of RCS barrier.

CSP-P.1 is the Critical Safety Procedure that provides directions to avoid, or limit, thermal shock or
pressurized thermal shock to the reactor pressure vessel or overpressurization conditions at low temperatures.
[Ref. 9, 10]

Heat Sink-Red path is entered if narrow range level in any S/G is equal to or less than [51%] 29% and total
feedwater flow to S/Gs is equal to or less than 200 gpm. The combination of these two conditions indicates
the ultimate heat sink function is under extreme challenge. This condition addresses loss of functions
required for hot shutdown with.the reactor at pressure and temperature and thus a Potential Loss of the RCS
barrier. [Ref. 11]

The barrier potential loss occurs when the plant parameter associated with the CSFST path is reached (not
when the operator reads the CSFST in the EOP network). The phrase "Conditions requiring entry into..." is
included in these thresholds to emphasize this intent.

Loss - Not applicable

2. RCS Lcak 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" EAL is based on the inability to maintain normal liquid inventory within the Reactor
Coolant System (RCS) by normal operation of the Chemical and Volume Control System which is
considered as one charging pump discharging to the charging header. A second charging pump being
required is indicative of a substantial RCS leak. 60 gpm is the minimum operability flow rate for each
charging pump. [Ref. 12]

K. 3. SG Tube Rupture
This EAL is intended to address the full spectrum of Steam Generator (SG) tube rupture events in
conjunction with Containment Barrier "Loss" EAL #4 and Fuel Clad Barrier EALs. The "Loss" EAL
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addresses RUPTURED SG(s) for which the leakage is large enough to cause actuation of ECCS (SI). ECCS
(SI) actuation is caused by:

* PZR Low Pressure (equal to or less than 1735 psig)
* Steam Line Low Pressure (equal to or less than 530 psig)

* Containment High Pressure (equal to or greater than 5 psig)

140 gpm is the design maximum capacity of all charging pumps.

This is consistent to the RCS Barrier "Potential Loss" EAL #2. This condition is described by "entry into E-3
required by EOPs". By itself, this EAL will result in the declaration of an Alert. However, if the SG is also
FAULTED (i.e., two barriers failed), the declaration escalates to a Site Area Emergency per Containment
Barrier "Loss" EAL #4. [Ref. 14, 15]

There is no "Potential Loss" EAL.

4. Containment Radiation Monitoring
The 3.5 R/hr reading is a value which indicates the release of reactor coolant to the containment. The reading
is calculated assuming the instantaneous release and dispersal of the reactor coolant noble gas and iodine
inventory associated with normal operating concentrations (i.e., within Technical Specifications) into the
containment atmosphere. [Ref. 6, 7] This reading is less than that specified for Fuel Clad Barrier EAL #5.
Thus, this EAL would be indicative of a RCS leak only. If the radiation monitor reading increased to that

/ specified by Fuel Clad Barrier EAL #5, fuel damage would also be indicated.

Monitors used for this fission product barrier loss threshold are the containment high-range area monitors:
* 1(2) RM-126
* 1(2) RM-127
* 1(2) RM-128

Potential Loss - Not applicable

5. Other (Site-Specific) Indications
None

6. Emergency Director Judgment
This EAL addresses any other factors that are to be used by the Emergency Director in determining whether
the RCS barrier is lost or potentially lost. Such a determination should include imminent barrier degradation,
barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours based on a
projection of current safety system performance. The term "imminent" refers to recognition of the
inability to reach safety acceptance criteria before completion of all checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators. This
assessment should include instrumentation operability concems, readings from portable
instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and likely entry to
the CSFSTs. The Emergency Director should be mindful of the Loss of AC power (Station
Blackout) and ATWS EALs to assure timely emergency classification declarations.
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In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost.

CONTAINMENT BARRIER EALs: (1 or 2 or 3 or 4 or 5 or 6 or 7 or 8)
The Containment Barrier includes the containment building, its connections up to and including the
outermost containment isolation valves. This barrier also includes the main steam, feedwater, and blowdown
line extensions outside the containment building up to and including the outermost secondary side isolation
valve.

1. Critical Safety Function Status
RED path indicates an extreme challenge to the safety function. Containment-Red path is entered if
containment pressure is equal to or greater than 60 psig. This pressure is the containment design pressure
and is well in excess of that expected from the design basis loss of coolant accident, and thus represents a
potential loss of containment Conditions leading to a containment RED path result from RCS barrier and/or
Fuel Clad Barrier Loss. Thus, this EAL is primarily a discriminator between Site Area Emergency and
General Emergency representing a potential loss of the third barrier. CSP-Z 1 is the Critical Safety Procedure
that provides directions to respond to high containment pressure. [Ref. 16, 17, 18]

The barrier potential loss occurs when the plant parameter associated with the CSFST path is reached (not
when the operator reads the CSFST in the EOP network). The phrase "Conditions requiring entry, into..." is
included in these thresholds to emphasize this intent.

_J. Loss - Not applicable

2. Containment Pressure
Rapid unexplained loss of pressure (i.e., not. attributable to containment spray or condensation effects)
following an initial pressure rise indicates a loss of containment integrity. FSAR Figure 14.3.2-1 illustrates
containment pressure response for a bounding LOCA. Containment pressure peaks at approximately 34 psia.
[Ref. 25, 26, 27, 28]

Containment pressure and sump levels should rise as a result of the mass and energy release into containment
from a LOCA. Thus, sump level or pressure not rising indicates containment bypass and a loss of
containment integrity.

The 60 PSIG for potential loss of containment is based on the containment design pressure. [Ref. 24, 25, 26,
27]

If hydrogen concentration reaches or exceeds 6% in an oxygen rich environment, an explosive mixture
exists. If the combustible mixture ignites inside containment, loss of the Containment barrier could occur.
To generate such levels of combustible gas, loss of the Fuel Cladding and RCS barriers must also have
occurred As described above, this EAL is primarily a discriminator between Site Area Emergency and
General Emergency representing a potential loss of the third barrier. [Ref. 21, 22]

The second potential loss EAL represents a potential loss of containment in that the containment heat
removal/depressurization system (but not including containment venting strategies) are either lost or
performing in a degraded manner, as indicated by containment pressure greater than the setpoint (25 psig) at
which the equipment was supposed to have actuated. During a design basis accident, a minimum of two
Containment Accident Fan Cooler Units with their accident fans running and one containment spray train are
required to maintain the containment peak pressure and temperature below the design limits. Each
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Containment Spray train is a containment spray pump, spray header, nozzles, valves and piping. Each
Containment Accident Fan Cooler Unit consists of cooling coils, accident backdraft damper, accident fan,
service water outlet valves, and controls necessary to ensure an operable service water flow path. [Ref. 16,
20,23]

3. Core Exit Thermocouples
In this EAL, the restoration procedures are those emergency operating procedures that address the recovery
of the core cooling critical safety functions. The procedure is considered effective if the temperature is
lowering or if the vessel water level is rising.

Severe accident analyses (e.g., NUREG-1 150) have concluded that function restoration procedures can arrest
core degradation within the reactor vessel in a significant fraction of the core damage scenarios, and that the
likelihood of containment failure is very small in these events. Given this, it is appropriate to provide a
reasonable period to allow function restoration procedures to arrest the core melt sequence. Whether or not
the procedures will be effective should be apparent within 15 minutes. The Emergency Director should make
the declaration as soon as it is determined that the procedures have been, or will be ineffective.

The conditions in this potential loss EAL represent an imminent core melt sequence which, if not corrected,
could lead to vessel failure and an increased potential for containment failure. In conjunction with the Core
Cooling and Heat Sink criteria in the Fuel and RCS barrier columns, this EAL would result in the declaration
of a General Emergency - loss of two barriers and the potential loss of a third. If the function restoration
procedures are ineffective, there is no "success" path. [Ref. 1, 5]

Loss - Not applicable

4. SG Secondary Side Release With Primary To Secondary Leakage
This "loss" EAL recognizes that SG tube leakage can represent a bypass of the containment barrier as well as
a loss of the RCS barrier. The first "loss" EAL addresses the condition in which a RUPTURED steam
generator is also FAULTED. This condition represents a bypass of the RCS and containment barriers. In
conjunction with RCS Barrier "loss" EAL #3, this would always result in the declaration of a Site Area
Emergency. A faulted S/G means the existence of secondary side leakage that results in an uncontrolled
lowering in steam generator pressure or the steam generator being completely depressurized. A ruptured S/G
means the existence of primary-to-secondary leakage of a magnitude sufficient to require or cause a reactor
trip and safety injection. Confirmation should be based on diagnostic activities consistent with EOP-0,
Reactor Trip or Safety Injection. [Ref. 14]

The second "loss" EAL addresses SG tube leaks that exceed 10 gpm in conjunction with a nonisolable
release path to the environment from the affected steam generator. The threshold for establishing the
nonisolable secondary side release is intended to be a prolonged release of radioactivity from the
RUPTURED steam generator directly to the environment. This could be expected to occur when the main
condenser is unavailable to accept the contaminated steam (i.e., SGTR with concurrent loss of offsite power
and the RUPTURED steam generator is required for plant cooldown or a stuck open relief valve). If the main
condenser is available, there may be releases via air ejectors, gland seal exhausters, and other similar
controlled, and often monitored, pathways. These pathways do not meet the intent of a nonisolable release
path to the environment. These minor releases are assessed using Abnormal Rad Levels l Radiological
Effluent ICs. [Ref. 14]

It should be realized that the two "loss" EALs described above could be considered redundant. This was
recognized during the development process. The inclusion of an EAL that uses Emergency Procedure

PBNP 5-F-81



POINT BEACH NUCLEAR PLANT EPIP 1.2.1
EMERGENCY PLAN IMPLEMENTING PROCEDURES NNSR

Revision 0 DRAFT
EMERGENCY ACTION LEVEL TECHNICAL BASIS October 11, 2004

commonly used terms like "ruptured and faulted" adds to the ease of the classification process and has been
included based on this human factor concern.

A pressure boundary leakage of 10 gpm is used as the threshold in IC SU5.1, RCS Leakage, and is deemed
appropriate for this EAL. For smaller breaks, not exceeding the normal charging capacity threshold in RCS
Barrier "Potential Loss" EAL #2 (RCS Leak Rate) or not resulting in ECCS actuation in EAL #3 (SG Tube
Rupture), this EAL results in a UE. For larger breaks, RCS barrier EALs #2 and #3 would result in an Alert.
For SG tube ruptures which may involve multiple steam generators or unisolable secondary line breaks, this
EAL would exist in conjunction with RCS barrier "Loss" EAL #3 and would result in a Site Area
Emergency. Escalation to General Emergency would be based on "Potential Loss" of the Fuel Clad Barrier.

5. Containment Isolation Valve Status After Containment Isolation
This EAL is intended to address incomplete containment isolation that allows direct release to the
environment. It represents a loss of the containment barrier.

The use of the modifier "direct" in defining the release .path discriminates against release paths through
interfacing liquid systems. The existence of an in-line charcoal filter does not make a release path indirect
since the filter is not effective at removing fission noble gases. Typical filters have an efficiency of 95-99%
removal of iodine. Given the magnitude of the core inventory of iodine, significant releases could still occur.
In addition, since the fission product release would be driven by boiling in the reactor vessel, the high
humidity in the release stream can be expected to render the filters ineffective in a short period.

Potential Loss - Not applicable

6. Significant Radioactive Inventory in Containment
The 15,900 R/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. [Ref. 6, 7] A major release of radioactivity
requiring offsite 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%.

Monitors used for this fission product barrier potential loss threshold are the containment high-range area
monitors:

* 1(2) RM-126
* 1(2) RM-127
* 1(2) RM-128

Loss - Not applicable

7. Other (Site-Specific) Indications
None

8. Emergency Director Judgment
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Loss - Not applicable

7. Other (Site-Specific) Indications
None

8. Emergency Director Judgment
This EAL addresses any other factors that are to be used by the Emergency Director in determining whether
the Containment barrier is lost or potentially lost. Such a determination should include imminent barrier
degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours based on a
projection of current safety system performance. The term "imminent" refers to recognition of the
inability to reach safety acceptance criteria before completion of all checks.

• Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators. This
assessment should include instrumentation operability concerns, readings from portable
instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and likely entry to
the CSFSTs. The Emergency Director should be mindful of the Loss of AC power (Station
'Blackout) and ATWS EAL:s to assure timely emergency classification declarations.

In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Directorjudgment that the barrier may be considered lost or potentially lost.

PBNP Basis Reference(s):

1. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 2
2. CSP-C.2, Response to Degraded Core Cooling
3. CSP-H.1, Response to Loss of Secondary Heat Sink
4. Volian Enterprises Calculation No. NVEP-SPT-25, Reactor Vessel Level EOP Setpoints
5. CSP-C.1, Response to Inadequate Core Cooling
6. PBF 1608, Calculation 2004-0006, Dose Rate Calculation for Containment High Range and Refueling

Floor Area Radiation Monitors Under Accident Conditions
7. SAMG SAG-5, Reduce Fission Product Releases, Attachment D
8. CALC 2004-0019, Failed Fuel Monitor (RE-109) Reading/Fuel Damage Correlation
9. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 4
10. CSP-P.1, Response to Imminent Pressurized Thermal Shock Condition
11. CSP-ST.0 Unit 1(2) Critical Safety Function Status Trees, Figure 3, Heat Sink
12. DBD-04, Chemical and Volume Control System, Section 3.9
13. BG-CSP-ST.0 Step ST-2, Critical Safety Status Trees
14. EOP-0, Reactor Trip Or Safety Injection
15. DBD-04, Chemical and Volume Control System
16. CSP-ST.0, Unit 1(2) Critical Safety Function Status Trees, Figure 5
17. BG-CSP-ST.0 Step ST-5
18. CSP-Z.1, Response to High Containment Pressure
19. FSAR Section 5.1, Containment System Structure
20. BG-CSP-ST.0, CSFST, Step F.0.5

21. CSP-C. I Unit I Red, Critical Safety Procedure Safety Related Response To Inadequate Core Cooling,
Step 11
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28. CSP-Z. 1, Attachment B, Containment Isolation Valves
29. CALC WEP-SPT-12, EOP SI Reduction Analysis 6125/99
30. STPT 2.1, Safety Injection, Rev 2., dated 10/15/96
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