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1. PURPOSE

This document provides an explanation and rationale for each Hope Creek Generating
Station (HCGS) Emergency Action Level (EAL). It should be used to facilitate review of the
HCGS EALs, provide historical documentation for future reference and serve as a training
aid. Decision-makers responsible for implementation of the Event Classification Guide (ECG)
may use this document as a technical reference in support of EAL interpretation. This
information may assist the Emergency Coordinator in making classifications, particularly
those involving judgment or multiple events. The information may also be useful in training,
for explaining event classifications to offsite officials, and facilitate regulatory review and
approval of the classification scheme.

The expectation is that emergency classifications are to be made as soon as conditions are
present and recognizable for the classification, but within 15 minutes or less in all cases of
conditions present. Use of this document for assistance is not intended to delay the
emergency classification.

This document is controlled pursuant to 10 CFR 50.54(q).

2. Emergency Classification Descriptions

The NRC and Federal Emergency Management Agency (FEMA) established four emergency
classes for fixed nuclear facilities.

An emergency class is used for grouping off-normal nuclear power plant conditions according
to their relative radiological seriousness and the time sensitive onsite and offsite actions
needed to respond to such conditions.

The four emergency classes are (in order of less severe to most severe):

o Unusual Event (UE)

o Alert (A)

o Site Area Emergency (SAE)

o General Emergency (GE)

Hope Creek Page 2 of 11 Rev. 0 (draft E)
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2.1 Unusual Event

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

o The lowest level of emergency at the plant, which can usually be handled by the normal
operating shift.

o No releases of radioactive material requiring offsite response or monitoring are
expected unless further degradation of safety systems occurs. Dose consequences in
Unrestricted Areas would not reach 20 mRem TEDE.

2.2 Alert

Events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable life
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION.

o Emergency Response personnel are required in addition to the normal operating shift.
The entire emergency response organization is called in. The TSC is activated, and the
EOF and ENC are manned and may activate if needed for support.

o Any release of radioactive material is expected to be limited to a small fraction of the
EPA Protective Action Guideline exposure levels. Dose consequences in Unrestricted
Areas would not reach 100 mRem TEDE.

2.3 Site Area Emergency

Events are in progress or have occurred which involve an actual or likely failure of plant
functions needed for protection of the public or HOSTILE ACTION that result in intentional
damage or malicious acts; (1) toward site personnel or equipment that could lead to the likely
failure of or; (2) that prevent effective access to equipment needed for the protection of the
public.

o The entire emergency response organization is activated.

o Any release of radioactive material is not expected to exceed EPA Protective Action
Guideline exposure levels beyond the plant boundary. Dose consequences in
Unrestricted Areas not to exceed 1000 mRem TEDE.
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2.4 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 or HOSTILE ACTIONS
that result in an actual loss of physical control of the facility.

o The entire emergency response organization is activated.

o Release of radioactive material can be expected to exceed EPA Protective Action
Guideline exposure levels of 1000 mRem TEDE in Unrestricted Areas.

3. Fission Product Barriers

Many of the EALs derived from the NEI 99-01 methodology are fission product barrier based.
That is, the conditions that define the EALs pertain to the loss or potential loss of 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; "Potential Loss" infers an increased probability of barrier loss and
decreased certainty of maintaining the barrier.

3.1 Barrier Descriptions

The EAL fission product barriers are:

Fuel Clad Barrier (FB): The Fuel Clad barrier consists of the 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 Fuel Clad barrier.

Reactor Coolant System Barrier (RB): The Reactor Coolant System barrier includes the
reactor vessel shell, vessel head, CRD housings, vessel nozzles and penetrations, and all
primary systems directly connected to the RPV up to the outermost primary containment
isolation valves.

Containment (CB): The Containment barrier includes the drywell, the torus, their respective
interconnecting paths, and other connections up to and including the outermost
containment isolation valves.

3.2 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria for event classification relate to fission product barrier loss or potential
loss:

UNUSUAL EVENT

ANY loss or ANY potential loss of Containment
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ALERT

ANY loss or ANY potential loss of either Fuel Clad or RCS

SITE AREA EMERGENCY

Loss or potential loss of ANY two barriers OR

Potential loss of 2 barriers with the loss of the 3 rd barrier

GENERAL EMERGENCY

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

Discrete threshold values associated with fission product barrier loss and potential loss are
given .in .Atachment 1, Use of Fission Product Barrier Table. The bases for the thresholds are
discussed in the following ECG sections:

o EP-HC-111-221 EAL Bases for Fuel Clad Barrier

o EP-HC-1 11-222 EAL Bases for RCS Barrier

o EP-HC-111-223 EAL Bases for Containment Barrier

A point system (described in .Attachment 1) is used.to determine fission product barrier
emergency. classification levels as well as Protective Action Recommendations (PARs) if a
General Emergency is declared.

4. EAL Relationship to EOPs

Where p6ssible, the. EALs have been made consistent with and utilize the conditions defined
in the HCGS Emergency Operating Procedures (EOPs). While the symptoms that drive
operator actions specified in the EOPs 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. When
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 EOPs, classification of
emergencies using these EALs is not dependent upon EOP entry or execution. The EALs can
be utilized independently or in conjunction with the EOPs.

5. Symptom-Based vs. Event-Based Approach

To the extent possible, the EALs are symptom-based; that is, the action level threshold 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

Hope Creek Page 5 of 11 Rev. 0 (draft E)



HCGS ECG - EAL Technical Bases EP-HC-1 11-201

variations in the types of events to be classified as emergencies. However, 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.

6. EAL Organization

6.1 EAL Groups

The EAL scheme is divided into three broad groups:

o EALs applicable under all plant Operational Conditions (OPCONs) - This group would
be reviewed by the EAL-user any time emergency classification is considered.

o EALs applicable only under hot OPCONs - This group would only be reviewed by the
EAL-user when the plant is in Hot Shutdown, Startup or Power Operations OPCONs.

o EALs applicable only under cold OPCONs - This group would only be reviewed by the
EAL-user when the plant is in Cold Shutdown or Refueling OPCONs or when the RPV
is defueled.

The purpose of the groups is to avoid review of hot condition EALs when the plant is in a cold
condition and avoid review of cold condition EALs when the plant is in a hot condition. This
approach significantly minimizes the total number of EALs that must be reviewed by the EAL-
user for a given plant condition, reduces EAL-user reading burden and, thereby, speeds
identification of the EAL that applies to the emergency.

6.2 EAL Categories and Subcategories

Within each EAL group, EALs are assigned to categories/subcategories. Category titles
generally align with the EAL Recognition Categories of NEI 99-01.

Subcategory titles are selected to represent conditions that are operationally significant to the
EAL-user. Subcategories are used as necessary to further divide the EALs of a category into
logical sets of possible emergency classification thresholds.
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The HCGS EAL categories/subcategories and their relationship to NEI Recognition Categories
are listed below.

HCGS EALs

Category Subcategory

Group: Any Operating Mode:

R - Abnormal Rad Release / Rad Effluent 1 - Offsite Rad Conditions
2 - Onsite Rad Conditions/Fuel Pool

Events
3 - CR/CAS Rad

E - ISFSI Spent Fuel Transit & Storage

H - Hazards & Other Conditions Affecting 1 - Natural & Destructive Phenomena
Plant Safety 2 - Fire or Explosion

3 - Hazardous Gas
4 - Security
5 - Control Room Evacuation
6 - EC Judgment

Group: Hot Conditions:

S - System Malfunction 1 - Loss of AC Power
2. Loss of DC Power
3 - ATWS / Criticality
4 -' Inability to Reach or Maintain

Shutdown Conditions
5 - Instrumentation

6 - Communications
7- Fuel Clad Degradation
8 - RCS Leakage

F - Fission Product Barrier Degradation None

Group: Cold Conditions:

C - Cold Shutdown / Refuel System 1 - Loss of AC Power
Malfunction 2 - Loss of DC Power

3 - RPV Level
4 - RCS Temperature
5 - Communications
6 - Inadvertent Criticality

7. Operational Condition Applicability

With the exception of ISFSI (which is not assigned an OPCON), NEI 99-01 assigns one or
more operational conditions to each EAL. The ISFSII EAL will be applicable in all OPCONs at
Hope Creek Generating Station; as such, OPCON applicability is N/A for the ISFSI EAL.

7.1 OPCON Definitions

1 Power Operations

Reactor mode switch is in RUN

2 Startup
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The mode switch is in STARTUP/HOT STANDBY

3 Hot Shutdown

The mode switch is in SHUTDOWN and reactor coolant temperature is > 200OF

4 Cold Shutdown

The mode switch is in SHUTDOWN and reactor coolant temperature is - 200OF

5 Refueling

The mode switch is in REFUEL or SHUTDOWN and reactor coolant temperature
is -< 140OF with fuel in the vessel and vessel head closure bolts less than fully
tensioned or head removed

7.2 Added NEI 99-01 condition

D Defueled

All reactor fuel removed from RPV. (Full core off load during refueling or
extended outage).

(Although Defueled is not a Technical Specification defined OPCON, it
corresponds to the Refueling OPCON when all reactor fuel is removed from the
RPV.)

7.3 Applicability

The plant operational condition 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 operational condition applicability of the EALs. If a lower or higher plant
operational condition is reached before the emergency classification is made, the declaration
shall be based on the operational condition that existed at the time the event occurred.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that have Cold
Shutdown or Refueling for OPCON applicability, even if Hot Shutdown (or a higher OPCON) is
entered during any subsequent heat-up. In particular, the fission product barrier EALs are
applicable only to events that initiate in Hot Shutdown or higher.

8. EAL Technical Bases Organization

EAL technical bases are provided for each EAL according to:

o EAL category (R, E, H, S, F and C)

o EAL subcategory

Hope Creek Page 8 of 11 Rev. 0 (draft E)
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Figures cited in EAL basis discussions are provided in Attachment 2. EAL defined terms and
abbreviations and acronyms are listed in Attachments 3 and 4, respectively.

For each EAL, the following information is provided:

o EAL Category Letter & Title

o EAL Subcategory Number & Title

o InitiatinQ Condition

Site-specific description of the generic IC given in NEI 99-01.

o OPCON Applicability

One or more of the following OPCONs comprise the conditions to which each EAL is
applicable: 1 - Power Operations, 2 - Startup, 3 - Hot Shutdown, 4 - Cold Shutdown, 5 -
Refueling, D - Defueled, N/A - Not Applicable or All.

For Fission Product Barrier Table bases, OPCON Applicability is.always OPCON 1, 2
and 3. For these EALs, the barrier threat (Loss or Potential Loss) is listed.

o EAL# and Classification Level (EAL# & Point Value for Fission Product Barrier Table
EAL bases):.

The EAL number is a unique identifier to support accurate communication of the
emergency classification to onsite and offsite personnel. Four characters define, each
EAL identifier:

Category R, E, H, S and C EALs: (Example: SU7.1)

1. First character (letter) - Corresponds to the EAL category (R, E, H, S or C)

2. Second character (letter) - Emergency classification level: U for Unusual
Event, A for Alert, S for Site Area Emergency, or G for General Emergency

3. Third character (number): Subcategory number within the given category.
Subcategories are sequentially numbered beginning with the number one (1).
If a category does not have a subcategory, this character is assigned the
number one (1).

4. Fourth character (number): The numerical sequence of the EAL within the
EAL subcategory. If the subcategory has only one EAL, it is given the number
one (1).
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Selected EALs in Category H have been designated as "Common Site" events.
These events are annotated with the phrase "(Common Site)" immediately
following the classification level.

Category F Fission Product Barrier EALs: (Example CB4-P)

1. First and second characters (letters) identify the barrier to which the EAL
applies.

FB: Fuel Clad Barrier

RB: Reactor Coolant Barrier

CB: Containment Barrier

2. Third character (number) - Sequential number beginning with the number
one (1) for the first threshold in the barrier loss or potential loss of the Fission
Product Barrier Table (Attachment 1)

3. Last character (letter) preceded by a dash (-) designates if EAL is for a
potential loss or loss of the barrier in question.

P: Potential Loss

L: Loss

o EAL (enclosed in rectangle)

Exact wording of the EAL as it appears in the EAL wallcharts.

o Basis

The basis discussion applicable to the EAL taken from NEI 99-01.

o Explanation/Discussion/Definitions

Description of the site-specific rationale for the EAL.

" EAL Basis Reference(s)

Source documentation from which the EAL is derived. The first reference in each list
gives the NEI 99-01 IC and example EAL number. A cross-reference of HCGS EALs
and NEI 99-01 ICs/EALs is given in Attachment 5.

Hope Creek Page 10 of 11 Rev. 0 (draft E)

Itr oduction



HCGS ECG - EAL Technical Bases EP-HC-1 11 -201
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EVENT CLASSIFICATION GUIDE (ECG) USE

NOTE

It is expected the Shift Manager (SM) always serves as the Emergency Coordinator
(EC) during the initiating event even if the SM is out of the control room. The Control
Room Supervisor (CRS) assumes operational command and control responsibility for
the shift crew but not as the EC. The CRS should ensure that the SM is immediately
called back to the control room on any conditions that require ECG assessment. Only
if the SM is not able (sick or hurt) may the CRS serve as the EC.

1, EC Judgment

The EALs described in the ECG are not all inclusive and will not identify each and every
condition, parameter or event which could lead to an event classification. The following
guidance should be used by the EC:

IF an EAL has been exceeded, but satisfaction of the Initiating Condition (IC) is
in question,

THEN CLASSIFY the event IAW the EAL.

IF however, it is clear that the EAL has NOT been exceeded (and will not),

THEN DO NOT classify the event.

IF an IC has been satisfied, but exceeding the specific EAL is in question,

THEN CLASSIFY the event lAW the IC.

In any case,

IF the plant conditions are equivalent to one of the four emergency classes as
described in Section 2 of EP-HC-1 11-201,

THEN CLASSIFY the event based on EC discretion lAW EALs in Category H.

2. Assessment Time

2.1 Timeliness

Assessment of an Emergency Condition should be completed in a timely manner, which is
considered to be within 15 minutes of when events are known or should have been known.
If an EAL specifies a duration time (e.g., loss of annunciators for 15 minutes or longer), the
assessment time runs concurrently with the EAL duration time and is the same length.

Hope Creek Page 1 of 8 Rev. 0 (draft E)
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2.2 Duration Time Exceeded

If an event is recognized or reported and the required duration time is known to have already
been exceeded, the duration portion of the EAL should be considered as being satisfied and
the assessment time for the remaining portions of the EAL should be within 15 minutes from
the time of recognition.

3. Implementing Actions

The ECG is not a stand-alone document. At times, the ECG will refer the user to other
attachments or procedures for accomplishment of specific evolutions such as: Accountability,
Recovery, development of PARs, etc. The ECG should be considered an "Implementing
Procedure" and used in accordance with the requirements of a Level 2 - Reference Use
procedure as defined in HU-AA-104-101, Procedure Use and Adherence. The ECG
classification sections allow for judgment and decision making as to whether or not an EAL is
exceeded.

NOTE

Comparison of redundant instrumentation, indications, and/or alarms should be used to
confirm actual plant conditions.

4. Classification

The primary tools for determining the emergency classifi Cation level are the EAL wallcharts.
The user of the EAL wallcharts may (but is not required to) consult the EAL.Technical Bases in
order to obtain additional information concerning the EALs under classification consideration.
To use the EAL wallcharts, follow this sequence:

1. Assess the event and/or plant conditions and determine which EAL Group is most
appropriate.

2. Review EAL categories and subcategories on the appropriate wallcharts.

3. For each applicable subcategory, review EALs in the subcategory beginning with the
highest emergency classification level to the lowest classification level (left to right).

4. If the HOT conditions wallchart is employed, also review the Fission Product Barrier
(FPB) Table (Wallchart sheet 3) as follows:

a. Examine the FPB categories in the left column of the table.

b. Select the category that most likely coincides with event conditions.

c. Review all thresholds in this category for each fission product barrier.

d. For each threshold that is exceeded, identify its point value and determine the
classification level in accordance with the instructions on the Fission Product Barrier
Table (or in EAL Technical Basis, Attachment 1).
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NOTE

The Emergency Coordinator should classify and declare an emergency before an
Emergency Action Level (EAL) is exceeded if, in the EC's judgment, it is determined
that the EAL will be exceeded within 2 hours

5. REVIEW the associated EALs as compared to the event and SELECT the highest
appropriate emergency. If identification of an EAL is questionable refer to paragraph 1
above.

If there is any doubt with regard to assessment of a particular EAL, the ECG EAL
Technical Basis Document should be reviewed. Words contained in an EAL that appear
in uppercase and bold print (e.g., VALID) are defined at the end of the basis for the
EAL. Words or numbers contained in an EAL that are in bold print but not uppercase
are EAL threshold values (e.g., > 15 minutes).

6. If an EAL has been exceeded, equal level EALs or lower level EALs are not required to
be seperately reported as long as the applicable information is communicated to the
NRC using ECG Attachment 5, EP-HC-1 11-F5, NRC Data Sheet Completion
Reference.

7. When the Shift Manager (SM) is the Emergency Coordinator, the Shift Technical
Advisor (STA) is responsible to perform an independent verification of the EAL
classification. The STA verification does not alleviate the requirement of the SM to
make a timely classification. Should the SM fill the STA role, independent verification of
the EAL classification will be delegated to another on-shift SRO, the Independent
Assessor.

8. Identify and implement the referenced ECG form based on the Emergency

Classification Level.

o Unusual Event Implement EC-HC-1 11-F1

o Alert Implement EC-HC-1 11 -F2

o Site Area Emergency Implement EC-HC-1 11-F3

o General Emergency Implement EC-HC-111-F4

o Unusual Event (Common Site) Implement EC-HC-1 11-F8

9. Continue assessment after classification and attachment initiation, by returning to the
EAL wallcharts to review EALs that may result in escalation/de-escalation of the
emergency level.

Hope Creek Page 3 of 8 Rev. 0 (draft E)



HCGS ECG - EAL Technical Bases EP-HC-1 11-202

5. Emergency Short Duration Events

1. A Short Duration emergency event is a transitory event that meets or exceeds one or
more EALs for less than 15 minutes (i.e., action is taken and the plant returned to a
condition in which no EAL applies). For a Short Duration event the Control Room Staff
is aware of the event and realizes that an EAL had been exceeded.

2. ShQrt Duration events that occur will be assessed and emergency classification made,
if appropriate, within 15 minutes of control room indications or the receipt of the
information, indicating that an EAL has or had been exceeded. This classification is to
be made even if no EALs are currently being exceeded (i.e., actions have been taken
to stabilize the Plant such that no EALs currently apply).

3. For some events, the condition may be corrected before a declaration has been made.
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
radiochemistry sampling, may be necessary). Classify the event as indicated and
terminate the -emeigehncyonce assessment shows that there were no consequences
from the event and other termination criteria are met.

4. Guidance for: classifying transient events addresses the period Of time of event
recognition and classification (1 5 minutes). However, in cases when EAL declaration
criteria may be inettmo-noentarily during the ndrmal expected response of the- plant,
decla~ration requirements should not be considered to be met when the conditions are a
part of the designed plant response-, or result from appropriate Operator actions.

6. Conditions Discovered After-the-Fact

There may be cases in which a plant condition that exceeded an EAL 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 re',iew), 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.

1. An After-the-Fact event is defined as an event that exceeded an EAL threshold and
was not recognized at the time of occurrence but is identified greater than 1 hour after
the condition has occurred (e.g., as'a result of a routine loo review, record review, post
trip review, engineering evaluation) and the condition no longer exists.

2. For an After-the-Fact event the Control Room Staff was either not aware of the event or
did not realize that an EAL was exceeded at the time' of the occurrence.

3. Plant emergency events that are in progress or have occurred with ongoing -adverse
consequences/effects should not be considered After-the-Fact events and should
therefore be classified and declared as an ongoing emergency event.I
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4. EMERGENCY CONDITIONS - After-the-Fact events that occur will be assessed and
evaluated to ensure that no EAL currently applies. An emergency declaration is NOT
required and a non-emergency, One-Hour Report should be initiated in accordance
with non-emergency RALs in the ECG.

7. NRC Communications During An Emergency Guidance

1. Complete and accurate communications with the NRC Operations Center during
emergencies is required and expected. The purpose of notifying the NRC within one-
hour of an emergency, is to provide event information when immediate NRC action may
be required to protect the public health and safety OR when the NRC needs accurate
and timely information to respond to heightened public concern. If the information we
provide is not accurate or does not contain sufficient detail, then we hamper the NRC
from doing their job.

2. The NRC Data Sheet, along with the Initial Contact Message Form, is the primary
vehicle to ensure the NRC is kept informed. General Guidance on completing the event
description portion of the NRC Data Sheet is provided in the NRC Data Sheet (ECG
Attachment 5).

8. Event Retraction Guidance

IF an ENS notification to the NRC was made as directed by the applicable
ECG Attachment AND it is later determined that the event or condition is
not reportable,

THEN the notification may be retracted as follows:

1. OBTAIN both the Operations Shift Manager's and Shift Manager's approval of any
proposed retractions. Ensure Reg Assurance is consulted prior to approval to retract an
Event.

2. COMPLETE Page 1 of the ECG Attachment 5, EP-HC-1 11 -F5, NRC Data Sheet
Completion Reference, providing a retraction of the original notification. Event
Description Section of NRC Data Sheet should explain the rationale for the retraction.

3. NOTIFY the NRC Operations Center and NRC Resident Inspector.

4. RECORD on the NRC Data Sheet the name of the NRC contact that received the
retraction information.

5. FORWARD the retraction NRC Data Sheet with the rest of the original attachment of
the ECG that was implemented when the original notification was made to the
Operations Shift Manager.

Hope Creek Page 5 of 8 Rev. 0 (draft E)
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9. Common Site Events Guidance

1. Selected EALs in Category H (Unusual Event level only) have been designated as
"Common Site" events. These events will be annotated with the words "Common Site"
just below the OPCON applicability line in the wallcharts and next to the classification
level in the EAL Bases document.

2. The Common Site UE ECG Attachment 8, EP-HC-1 1 1-F8, Declaration of "Common
Site" UE, will direct the SM to establish agreement on which SM will declare and report
the event. Therefore, either Salem or Hope Creek will report Common Site Unusual
Events, but not both.

3. Events classified at an Alert or higher level require plant specific information to be
provided to the states of New Jersey and Delaware, the NRC, and to PSEG Emergency
Response Facilities and therefore will not be classified as common site events.

10. EAL Classification Considerations

1. Planned evolutions involve preplanning to address the limitations imposed by the
condition, the performance of required surveillance testing, and the implementation of
specific controls prior to knowingly entering the condition in'accordance with the
specific requirements of the HCGS Technical Specifications. Activities which cause the
site to operate beyond that allowed by the HCGS Technical Specifications, planned or
unplanned, may result ih an EALthreshold being met or exceeded. Planned
evolutions to test, manipulate, repair, perform maintenance or modifications to
systems and equipment that result in an EAL value being met or exceeded are
not subject to classificatiohiand activation requirements as long as the evolution
proceeds as planned and is within the operational limitations imposed. by the
.specific operating license. However, these conditions may be subject to the reporting
requirements of 10 CFR 50.72-.

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

3. Although the majority of the EALs provide very specific thresholds, the Emergency
Coordinator must remain alert to events or conditions that lead to the conclusion that
exceeding the EAL is 1MMINENT. If, in the judgment of the Emergency Coordinator, an
IMMINENT situation is at hand,. the classification should be made as if the threshold
has been exceeded. While this is particularly prudent at the higher emergency
classification levels (as the early classification may provide for more effective
implementation of protective measures), it is nonetheless applicable to all emergency
classification levels.
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4. When multiple simultaneous events occur, the emergency classification level 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. Further guidance is
provided in RIS 2007-02, Clarification of NRC Guidance for Emergency Notifications
During Quickly Changing Events.

5. Another important aspect of usable EAL guidance is the consideration of what to do
when the risk posed by an emergency is clearly decreasing. A combination approach
involving recovery from General Emergencies and some Site Area Emergencies and
termination from Unusual Events, Alerts, and certain Site Area Emergencies causing no
long term plant damage appears to be the best choice. Downgrading to lower
emergency classification levels adds notifications but may have merit under certain
circumstances. Refer to procedure NC.EP-EP.ZZ-0405, Emergency Termination -

Reduction - Recovery, for detailed directions.

6. The logic used for the Fission Product Barrier EALs reflects the following
considerations:

" The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the
Primary Containment Barrier. Unusual Events associated with RCS and Fuel
Clad Barriers are addressed under EALs in Category S, System Malfunctions.

o The ability to escalate to higher emergency classification levels as an event
deteriorates must be maintained. For example, RCS leakage steadily increasing
would represent an increasing risk to public health and safety.

o The Primary Containment Barrier should not be declared lost or potentially lost
based on exceeding Technical Specification action statement criteria, unless
there is an event in progress requiring mitigation by the Primary Containment
barrier. When no event is in progress (Loss or Potential Loss of either Fuel Clad
and/or RCS barrier) the Primary Containment Barrier status is addressed by
Technical Specifications.
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

All

EAL# & Classification Level: RUI.i - UNUSUAL EVENT

EAL:

VALID gaseous monitor reading > Table R-1 column "UE"

AND

_> 60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time
has elapsed, but should declare the event as soon as it is determined
that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the
release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.
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Table R-1 Effluent Monitor claissificatio'n Thresholds*

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas

Rad Release

OR OR

SUM of: SUM of:
FRVS Vent NG 9RX68005.25E+08 5.25E+07+ + 3.OE+06 pCi/sec 3.OE+04 pCi/sec

pCi/sec pCi/secS North Plant

Vent NG 9RX590

+ +

South Plant 9RX580
Vent NG

+ +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid o >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508

Discharge ,>5.80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc - CST
_______"__ discharge only

The lesser of the following

"2 Cooling Tower thresholds: 2X the High Alarm"59RX506 ------- . "
Blowdown 0 > 200X the High Alarm Setpoint Setpoint

-J o-0>1.64E-03 PCi/cc -

..... The lesser of the following -

thresholds:
0 > 200X the High Alarm SetpointTB Circ Water R55o>4.0-4.C/c-or2X the High Alarm

Discharge 9RX505 ----- o > 4.80E-04 PCi/cc - for Setpoint
continuous release

o >5.80E-02 uCi/cc for batch
release

For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

[Refer to Appe. dix A for a d ,etailedl basis of the radiolgia fl' i-if ,.,IfL/o, . .

The EmergeRncy Director Ceordinator Should net Wait urtil the applicable time has-
chnmdpi hiut c~hnu id r-cszreIr thsz rpvcpt ý4r RAn pp it is eerie that tho condr-ition mill likely1- rý - - 5 ý ý - - i i - ý i - - - - i - i ,

This IC-EAL addresses a potential 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.

Hope Creek Page 2 of 5 Rev. 0 (draft E)

EAL#-r\ ]\



HCGS ECG - EAL Technical Bases EP-HC-111-203

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.

Nuiecar powcr plantS incrG)poErate featurcs intcnded to control the release of radioactiv.e
cifluents to the envieronment. Fur~ther, thc-rc are administrative controls established to preven

unint•en'Rtional releases, oFr conroll and moRnit•r intenti•nal releases. [Te-' o ntr-e/s are locate'
in the Off sitc Doqse Ca/cu/a tion M4anual (ODQCM), andi for p/anqts that have pet im~plem~en e
Generic Letter 89- 01, in the Radiological Effluent Tec-hnica/ Specifiations (PETSý).] Th
occurrence of extended, uncontrolled radioactive releases to the enViFroMent is indicative of a
degradation in these features and/orF contro~l S.[GPe siteS m4ay find it advantageous to address
gaseous and liquidl re/cases wi.h separate EALs.

The multiple ofRET-S- two times the ODCM multiples limits aFe-is specified in A4U4-EAL RU1 .1
a-d--AM only to distinguish between non-emergency conditions, and from each other. While
these-this multiple-s obviously corresponds to an off-site dose or dose rate, the emphasis in
classifying thes-e-this events is the degradation in the level of safety of the plant, not the
magnitude of the associated dose or dose rate.

[Re/eases shoulde, nt be proGrated eor averaged. For exam.p/, a r-e/case e xc. ,•dg 4x
ODC44 for- 30 minutes does not meet tth ' thIesholed

This EAL includes any release for Which a radioactivity discharge permit was not
prepared, or a release that exGeeds the conditions (e.g., minimIum dilution flowv, miaximum
discharge flow, alarm sctpeintS, etc.) 9R the applicable permit.

EAL #!

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed the threshold identified in the IGEAL.

This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared.

[The9 ODCM establishes a mc thodoelogy for- dcterm'ning effluent r-adiation mon~ite,'
setpoi~qts. The QDCM SpenrfieS dnfaý4 SGU1t O ffin nn and, for- gaseous FeleasesO, p -eInrlrbnc the

use of pre deta nu average meteorology in the most lmiting downwiend sectoraf
showing compliance Aith theregulatory, cmmitments. This EAL should be determinEd-G U]si
this m:ethodologyI.]

F=AL #t2

This EAL addresses radioactivity releases, that for whatever reasen, cause effluent

radiation monitor readings to exceed the threshold identified in the IC esta bli shod hy the
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radi9aGtiVity diScharge permit. This valuc may be assoiated With a plannEd batch release,- .
a continuous release path .

[1n eihr .... , tfhe V," ,.,'- is s.tqabh. .), t"e 0CM t warn of a .e.eaSe that is Pot in

complianCe-P 14it41h the QFTS. Indi h L to the "DCM setpoints in"ths Menk7er Fe

that the E4A,4 wil ever be less than the cc tpeint estabglsh ee dby a Specific diS~harge peRmRit.]

- EAL #3.

- This EAL addresses unco~ntroll~ed relea ses that are detected by sample analyses,-ý
,p ~clarl y On UnMenitoered path~ways, e.g., spills of raýdioactive liquids into storm drains, he-at
exchanger le-akage in river water. systems, etc..

EAX #1 andt5

The 0.10 mR/hr value in EAL #4, and the site specific value for EAL #5,is based on

r-ele-ase rate neot exc--e ding 500 mrc m per ye-ar.

[As pr..... , i, the ODCM /RETS, pror-ated ever, 8796 hour... multipii, b), tw.o, an
rounded. (500 •- 8766 2 - 0.114).]

E.AL.#!land.#2 d~irectly cor~relate with th~e K;SRe Iul average meteorology is..r-q, ,edto b,-used• in shwiR. c•,Mpli R.ce with si-n)ce annud i i s nud cGaulating the

alarm s.tpoiRts. EALs #4 and #5 are a functio r . n oef actal met--- rel--gy, whi-h will likely be
different from the limiting annual average value. Thus, there Will likely be a nrU'+ical-

iGGRite-RGy7

The underlying basis of this EAL involves the degradation in the level of Safety Gf the
plant implied by the uncontrolled release. Exceeding E=AL #4 or #5 is an indication o~f an
uncontrolled release.

Explanation/Discussionlbefinitions:

The column "UE" gaseous release value in Table R-1 represents two (2) times the calcula~ted
00CM release rate limits.

Instrumentation that may be used to assess this EHAL is listed below:

" SPDS Point B5097 - Offsite Gas Rad Release

The SPcDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

o 9RX680 (RE-4811A) FRVS Vent Noble Gas
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FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

o 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

o 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources.

o 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.

Definitions:

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

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU1 Example EAL #1

2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous
Effluent Monitoring Instrumentation

3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

I - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer.

RU1.2 - UNUSUAL EVENT

All

EAL:

ANY VALID liquid monitor reading > Table R-1 column "UE"

AND

>- 60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time
has elapsed, but should declare the event as soon as it is determined
that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the
release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.

Hope Creek Page 1 of 5 Rev. 0 (draft E)
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:._ : .Table R-1 Effluent Monitor Classification Thresholds*

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas

Rad Release

OR OR

SUM of: SUM of:=•FRVS Vent NG 9RX680
o5.25E+08 5.25E+07RV+ + 3.0E+06 pCi/sec 3.OE+04 pCi/sec

pCi/sec pCi/sec
North Plant

Vent NG

+ +

South Plant 9RX580
Vent NG

+ +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid 0 >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508
Discharge o >5.80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc - CST
discharge only

The lesser of the following

Cooling Tower 9RX506 thresholds: 2X the High Alarm
Blowdown o > 200X the High Alarm Setpoint Setpoint

, -a0 >1.64E-03 pCi/cc

The lesser of the following
thresholds:

TB Circ Water R > 200X the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 o > 4.80E-04 pCi/cc - for Setpoint

continuous release

o >5.8OE-02 uCi/cc for batch
release

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

Thn Emerannnrx Director Coordinntor shn,,ld nnf wait ,until thn .Rnnlinihln tim• hi£

elapsed, but should dec-l-are the eVent 2s soon as it is determined that the condition Will like-ly
exceed the applicable tie.

This ýGEAL addresses a potential decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
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uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.

-u-arpwer plantSinoprt features intcnded to centre! the release o~f radioactive
hfluents to the environmcnt. Further, thCre air adminissptratifed contro)lIEAL to prevnt

unihtcntion)al releases, or control and monRitor intcntional releases. [Th-ese conptro!s"re iocpatcpe-
onl thoff disti s DetweClulatie n Mn nual (-De n c, and for- p!ant thatchave Wtimleme-thi
GenericG Letter- 99 01, in the Radiolo9gical Effluent To chnica! Specifica tionc (RET'S)] Th~
occurrcnce of extended, uncontrolled radioact-ive releases to the enviFromenlt is indicative of a
degradation in these features and/or Gentrols.[Sbme sites m~ay find it advantageouscio addre s

gaceuc ad liquid rcl/eaccc with ;separate E4L-&.4

The RET-S-multiple of two times the ODCM limits are-is specified in AU-1-EAL RUl .2 an4-AAI
only to distinguish between non-emergency conditions, and from each othev While. these-this
multiples obviously corresponds to an off-site dose or dose rate, the emphasis in classifying
these-this events is the degradation in the level of safety of the plant, not the magnitude of the
associated dose or dose rate.

[Rce!ces chpeuid_ pet be p~rorated,_ Or averaged. For example, a rees dxeenig 4lX
ODCM4 for- 30 minutcc does not moo9e tthe thr-echeid,]

This EAL inc~udes any re lease for which a radioactivity' discharge permit Was not
prepa~red, orF a release that exceeds the cOhlditOoRS (e.g., minimumR dilution floW', max~imumn
diScharge floW', alarm SetpoGintS, Otc.) On the applicable permit.

EAL #1

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed the threshold identified in the I.GEAL.

This EAL is intended for sites that have established effluent monitoring on non-routine liquid
release pathways for which a discharge permit would not normally be prepared (Cooling Water
Blowdown & TB Circ Water) as well as planned batch releases for which a radioactivity
discharge permit is prepared (Radwaste Discharge):.

[The QDCM4 establishes a m~ethodoelogy for determin4ing 'effl' 'et radiation monito~r
se tpointc. The ODM G4 pe cifies dePfaUlt SGYr-etee rs and,ý for ga eeouc re/ca-99 S, prccre 'C4i=C theQ
use of pro do ternmtned annual avor-age meteorology' in the mocGt limiting dIownwind Soctor- for

chein coplane wththerog /a drGcmmitmt. Ahi EAL chould,bo de pterm~ned usipg

EAL #2

This EAL addresses radioactivity' releases, that for whatever reason, c-ause effluent
radiationR mon.itor readings to e-xceed the threshold idn ifidi the IC established by the
radioactivity discharge perrnit. -his. value may be accociatod with a planned batch release, oG
a cotnuu elease path-.
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[in either-",•a , the value is eatablichedb•b, the OQDC t- wa;r , -a , e lea a e that i, nPot i
-omnplian with the RETS. l,,,,,n. the to tG the C ,,tpin,,, a . this m.a...r. i ... ..r
that the EA4L wig n ever- be less than the setpoint establishe by a &P~i4 picha~ ermit]ý4

- EAL ff3

This EAL addresses uncontrolled releases that are detected by sample analyses,
.a.... o......... unMonitored pathways, ef t adioactivc liquids into storm drains, heat

:EALs #4 and #5

The 0.10 mR'hr value in E=AL #4, and the site specific value for EAL #5,;s based on -a
release rate no~t exceeding 500 Mrem, per' 'year.

[,A-- provi4ded in the ODC / PE-TS.. prorated over 8766 heure, multplied by, two, an'd
rounded. (500n 8766 2- 0 .114)

EAL #, and #2 directly correlate With the IC Gince annual average metteoroogy is

Pequired to be Used ,n showinRg Gompliane with the ODCM and is used in calculating the

alaFrm setpointS. EALs #4 and #f5 are a function of actual m~eteorology, which W ill likely be
di..-fferent froml the limiting annu1al average value. Thus, there wilfl li ely be a nmRical

The underlying basis cf this EAL involves the degradatien in the level of safety of the

plan imple by the uncontrlled release. Exceeding EAL #4or F#5 is an indication of an
uncontrolled release.

Explanation/Discussion/Definitions:

The column "UE" liquid release values in Table R-1 represent two (2) times the current High
Alarm Setpoint based on the current liquid release pathway discharge permit for the specified
monitor. Instrumentation that may be used to assess this EAL is listed below:

" 9RX508 (RE-4861) Liquid Radwaste Discharge (Upper Range is 5.8E-02 uCi/cc)

The Liquid Radwaste Discharge Line Monitor provides the alarm and automatic
termination of liquid radioactive material releases from the liquid rad waste treatment
and monitoring system.

o 9RX506 (RE-8817) Cooling Tower Blowdown (Upper Range is 1.OE-02 uCi/cc)

The Cooling Tower Blowdown Effluent Radiation Monitor monitors radioactivity in the
cooling tower blowdown before it is discharged into the Delaware River and warns
personnel of an excessive amount of radioactivity (greater than ODCM Limits) being
released to the environment. The Cooling-Tower Blowdown Effluent Monitor provides
an Alarm function only for releases into the environment.
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o 9RX505 (RE-4557) Turbine Building Circulating Water Dewatering Sump Discharge
(Upper Range is 5.8E-02 uCi/cc)

The Turbine Building Circulating Water Dewatering Sump Discharge Monitor provides
alarm and automatic termination of liquid radioactive releases from the circulating water
dewatering sump. The sump pumps discharge to the circulating water system to the
cooling tower basin. The Turbine Building Circulating Water Dewatering Sump is a
normal radwaste discharge pathway and is monitored as such because of possible
contamination from the Turbine Building Ventilation drains.

Definitions:

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

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU1 Example EAL #2
2. HCGS Offsite Dose Calculation Manual (ODCM), Section 3.3.7.10 - Radioactive Liquid

Effluent Monitoring Instrumentation
3. HCGS Offsite Dose Calculation Manual (ODCM), Table 1-1 Parameters for Liquid Alarm

Setpoint Determination
4. HCGS Offsite Dose Calculation Manual (ODCM), Appendix A, Evaluation of Default MPC

Value for Liquid Effluent Monitors
5. HC UFSAR TABLE 11.5-1 - Hope Creek Radiation Monitoring Systems, Rev 10
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

EAL# & Classification Level: RU1.3 - UNUSUAL EVENT

OPCON Applicability: All

EAL:

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > Table R-2 column "UE"

AND

> 60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time
has elapsed, but should declare the event as soon as it is determined
that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the
release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.

Table R-2 Effluent Sample Classification Thresholds

Release Point Sample ALERT UE

FRVS Vent NG 7.10E-01 pCi/cc 7.10E-03 lpCi/cc

1-131 8.20E-04 pCi/cc 8.20E-06 jiCi/cc

NG 1.52E-01 pci/cc 1.52E-03 pci/cc
0 North Plant Vent
Q 1-131 1.80E-04 pCi/cc 1.80E-06 pCi/cc

Su NG 1.44E-02 pCi/cc 1.44E-04 ptCi/ccSouth Plant Vent
1-131 1.68E-05 pCi/cc 1.68E-07 pCi/cc

Unmonitored Isotopic 200 x ODCM 3/4.11.2 2 x ODCM 3/4.11.2

Liquid Radwaste Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Cooling Tower Blowdown Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

-• TB Circ Water Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Unmonitored Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Hope Creek Page 1 of 5 Rev. 0 (draft E)
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Basis:

The EmnergceRY Coordinator should not wvait until the applicable time has elapsed, but
should decIare the event as SOOn aý it is determined that the condition Will likely ex.ced th
applicable timeý.

This 4-GEAL addresses a potential decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time.

Nuclear power plants incorpor ate features intended to control the release of radioeactisve
effluents t9 the environment. FAmhen, there ape administratiVe cottrolS established to prevent
unintontional Poleasoes, or controla n oio netoa eess [T-heSe ControlS are located
:n the Off site Dose Caleula tion Man up! (QDG CM), and for- plant& that have not implemen e

Geerc ette: 89- 01, in the Radioqlogical Eflet Te~h f61 Spe iati6n S (RETSý.]Nuclear.
power plants incorporate features intended to control the release of radioactive effluents to the
environment. Administrative controls are established to prevent unintentional releases, or
control and monitor intentional releases. The occurrence of extended, uncontrolled radioactive
releases to the environment is indicative of a degradation in those features and/or controls.

...... . e d d, Uh.b•t.. l.ed rad.i. ..- ....e releases to the enviFro ment is
indicative of a• d•gradatibn in those features and/or -nftrels.[So. Sites ma.. find it
advantageous to a ddres Oasecus a nd liquid re~lcas wth sep arate EALs.]

The RETS-multiple of two times the ODCM limits are-is specified in AUI-a@R-A EAL RU1.3
only to distinguish between non-emergency conditions', and from 8a.h othe,. While these-this
multiples obviously corresponds to an off-site dose or dose rate, the emphasis in classifying
t4e-se-this events is the degradation in the level of safety-of the plant, not the magnitude of the
associated dose or dose rate..

[R61easea s~houldl pot be pr-9ratýL-G or aqveiraged.. For example, a release excee ding 4
ODCM4 foý 3Ormniutes d~es not meet the tre shold.]

This EALrincludes 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, etd.) on the applicable permit for > 60 minutes.

EAL #1

This EAL addresses radioactivity releases, that for whatever reason), cause effluent
radiation mon9itor readings to exceped the threshold identified in the C

This EAL is intended- fo-r sitess that have etbihdeffiluent monRitorFing on nnrou16tine
reese-thw'ays for wthic-h a diischarg6 peFrmit would not nRGMallybe prepared-.
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[Thie CDCM% establiihco a m4ethodalogy for determi4ning effluent r-adiationR Monito
cc pon tof. Th4e ODC&4 pe'iie defaul ,s ,r-Ge tF-rm and, for gaspeou reieascec' p-rnori

usnf pmradetert*Ped danpa na1 evae r mete orology in the Moot iimiting downwind sec-torfo
-showing complian c- wi:th th e r-egulatory) cGommitments. This EAL should be? detert:no usGn
93i M~ thodology. I

EAL #2

This EAL addresses radio.atiVity releases, that f.r whatever reason, cause effluent
radiation monitor readingS to ex eed the threshold identified in the IC established by the
radioa•tivity discharge pe.rmit. This value may be associated with a planned batch release, o.
a continuou1S release path.

[In e .thel. e.. , the value is .st.b..sh .d by the .D.. . .to wanp .f .. release that i not
tcm.plianc-, with the RETS. Indexing the EL to the .DC44 setpoint ip this i3'a npe- q.sure
that the EA4L will noeve be less than the cc tpoit oeb#se by a specif:4. dich ar-ge paFrmit.]

EAL #3

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

EALs #f1 and ff5

The 0.10 mRPhr value in EAL #4, and the site specific value for EAL , 5,is based on a
release rate not exceeding 500 m~rem per year_.

[,As pcro~ded 4n the 990O4,1 RET/S, pror-ated ever 8766 hour-s. multipieod byA9 tw-apd
rounded (500 •9766• 2 - 0 . 1 ,1j

F=41 I and 42 directly• cor.relate with the IC siRne annual average meteorology is
required to be used in showing compliance With the +•, GM- and is Used in calcu•ating the
alarm Setp•iRts. EALs #-4 ad #-5 are a fuRntion of actual meteorology, which will likely be

different from the limiting annual a.verage value. Thus, there will likely be a num.rical
inconSistene')'.

-The underlying basis of this EAL involves the degradation in the level of safety of the
plant implied by the uncontrolled release. Exceeding • AL , 1•-• #5 is an; indication of an

Explanation/Discussion/Definitions:

Releases in excess of two times the site Offsite Dose Calculation Manual (ODCM) Section
3/4.11.1 or 3/4.11.2 limits that continue for 60 minutes or longer represent an uncontrolled
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situation and hence, a potential degradation in the level of safety. The final integrated dose
(which is very low in the UNUSUAL EVENT emergency class) is not the primary concern here;
it is the degradation in plant control implied by the fact that the release was not isolated within
60 minutes.

Table R-2 provides calculated radiological release noble gas and iodine sample
concentrations that equate to a release that is 2 times the ODCM limits (Section 3/4.11.2) of
500 mRem/year as well as specifying liquid release effluent sample streams 2 times the
ODCM limits (Section 3/4.11.1.1, Liquid Effluent Concentrations).

Hope Creek has three gaseous release points for which sample concentration thresholds have
been calculated.

0

0

0

FRVS - Filtration Recirculation Vent System
NPV - North Plant Vent
SPV - South Plant Vent

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU1 Example EAL #3.
2. Off-Site Dose Calculation Manual, Section 3/4.11.1.1 - Liquid Effluents Concentrations
3. Off-Site Dose Calculation Manual, Section 3/4.11.2.1 - Gaseous Effluents Dose Rates.
4. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

All

RAI.1 -ALERT

EAL:

VALID gaseous monitor reading > Table R-1 column "ALERT"

AND

> 15 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
release duration has exceeded, or will likely exceed, the applicable time. In
the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the
release start time is unknown.
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

Table R-1 Effluent Monitor Classification Thresholds*.

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas

Rad Release

OR OR

SUM of: SUM of:
FRVS Vent NG 9RX680 525E+08 5.25E+07

(D + + 3.0E+06 pCi/sec 3.0E+04 pCi/sec+ pCi/sec pCi/sec
North Plant 9RX590

Vent NG

+ +

South Plant 9RX580
Vent NG

+ +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid o >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508 ....
Discharge o >5.80E-02 uCi/cc Setpoint

a >1.50E-02 uCi/cc - CST
discharge only

The lesser of the following
Cooling Tower thresholds: 2X the High Alarm

-9RX506 ---- o > 200X the High Alarm Setpoint Setpoint
lowowno >1.64E-03 pCi/cc

The lesser of the following
thresholds:

TB Circ Water 0 > 200X the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 ---- o > 4.80E-04 pCi/cc - for Setpoint

continuous release
o >5.80E-02 uCi/cc for batch

release

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

[Refer to Appendx4 A e,, d,,••adei ,oled bas ofthe red "•d?,G;-, i /C,",AL, &,•./•.]

The E..meroenc. CrG dintGor hohUld R9t wait until the a, ,licable time has ele.sed. bAt
IA ,Jr~I .- rc ~ c' cnnn c,+ Ac r~+rn nA + k + + 1k, Arnr f;~r +; I II;1, - 1, A.vrrr + k~

,pp Ii ccb I t :mc.

This 1- EAL addresses an actual or substantial potential 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.
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Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. Nucn.l-.ear-power plants nRpo.. ....,
features intended to control the reloac e.-f radiloaqctK'c PefflucnetS tb the enViFroment FUthcr,
there are adMinistratiVe controls established to preVenRt Unintentional releases, orF controlan
mQ6ito-r intentional releases. [Th e~e controls are !ocatcd di the Off site Dose CaIculation
M4anual (CD CM), and for- plants that have net inbplernentedl Generic Letter- 89 0i, inth
Ra diolo glee! Effluent Techn~ical Spe clfic- tien3s (RE-TS%] The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.
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[Som~e sites mpay find itdvtgeu Ito address gaseu ao"~-d liquid r-eleases w~
separate E,4Ls.]

The RE-T-S--multiple of two hundred times the ODCM limits are-is specified in AU! and
EAL RAI.1 only to distinguish between non-emergency conditions, and from each other.
While these-this multiples obviously corresponds to an off-site dose or dose rate, the
emphasis in classifying these-this events is the degradation in the level of safety of the plant,
not the magnitude of the associated dose or dose rate.

/.. ensur-,, ,a" ,o'r lin ,........ear eS.alation path, a Value should be Sel..ted roughly
half Way/ betWeen the A94 value and the value calcula ted for .ASI value. Th4e value will be
based a~n r-adiation moneitor re adin g s to exceed 200 tim~es the Techn :ea! Specification limit and
r-eleases ar~e no t terina tedl wrth n 15 mi'nu tes. The QDC44 s tab!:sh es a methodology fo
determining e ffl..t r ;adiation i--P...itor, setp.ints, The ODC,4 ..p.efies default source hrT..
and, for gaseeousr' I'a se,, r-re dnt-,n red annu' ,"'J?.Pe-( ,-'•al aVr-ag f rolote ,.kgy
in the mest l'nting ownwin sector- for- showing com-plan% c with the r-egulatory- commitm~ents.
This E4L clan bpehdoterm 'nod usingthA's methodology, if approepriate.]

[Releases sheu"'d not be prorated orc a ý'ea gad. For- example, a release aXGee ding 600x
QDCM, for 5 minutes does not meet the threshold.]

This EAL includes any release for which a radi••atiVit" discharge peRmit Was Rnt
prepared, or a release that eXceeds the conditions (e.g, mini M dilution flOW vi9-,, m I-m
diScharge flow, alarm setpoGiRtS, et.) en the akpplic-kable pr-'M•-.

EAL #4

-This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared.

EAL H2

This EAL addresses radioactiVity releases, that for whatever reason, c-ause effluent
radiation monitor readings to exceed the threshold identified in the lC established by t he'
radioaectivity discharge permit. This value may be associated weith a planned batch release, or
a continuous release pat#-.

[in either- c-ase, the value is cstablgshed dby the Q9044 to warn3 of a teieas;e that is net 44
c-i3laý4wn with the RE TS. Indexing the EA7,L to the ODCM4 setpoints in this .manner,1 insi uras

that the EA4L will gnvetr be esta 4 sepeii etalse bapei4 ½ichag mip.]

EAL-#3
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This EAL addrcsscs uncontrolled releases that are detected by sample analysos,
particularly on unmon~itorcd pathways, e.g., Spills of radioactive liquids into storm drains, heat
ex•hager leakage in rivcr water systems, etc-.

EALs #reandi'

Thc 10.0 mR'hr value in EAl= #4, and the Site speific Value fto EAL h5nrs based te a
release rate not exceeding 500. mrem per year.

[As pr-ovided in the 99044,/ RET-S; prqr-,ted ever L3766 hours. m4ultiplied by, 200, and
roundfed. (500.9 -3 766 ; 200 - 1.1.4)]

EAL #1 and #2 directly GEorFlatc with the 1C since annual average m-t-l"g.'.is.
required to be used in showing Gempliasse .'ith the ilDiM td is Used in calculating the
alarm sctpoints. EALs #4 8nd #5 arc' a fuR6tion of actual meteo~rology, which will likely be
diffcrcnt fro)m the limniting annual average value. Thus, there will likely be a num~erical
inconsistencyel.a

The unDeyint rpsi of this EAL. inVolVeSthe degradation iR the l6vel of safetylof the

by the uncontrolled release. Exceeding E-AL 4f or # 5 i s a n inRd Ic-a ti of an Un-onitrollcd
re-easeExplanation/Discussion/Definitions:

The column "ALERT2' gaseous releaselvalue in Table R-1 represents two hundred (200) times
the calculated ODOM gaseous release rate limits.

Instrumentation that may be used to assess this EAL is listed below:

" SPIDS Point B5097 - Offsite Gas Rad Release

The SPIDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

o 9RX680 (RE-4811A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters;• Releases are made to the atmosphere via the FRVS Vent Exhaust units.

o 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and. solid radwaste area exhaust.

o 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources

Hope Creek Page 5 of 8 Rev. 0 (draft E)
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9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.
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Definitions:

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

1. NEI 99-01 Rev. 5, AA1 Example EAL #1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

R- Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

RAI.2 - ALERT

All

EAL:

ANY VALID liquid monitor reading > Table R-1 column "ALERT"

AND

> 15 minutes have elapsed (Note 2)

Nbte 2: The Emergency Coordinator should NOT wait until the applicable time
has elapsed, but should declare the event as soon as it is determined
that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the
release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.

Hope Creek Page 1 of 6 Rev. 0 (draft E)
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Table R-1 Effluent Monitor Classification Thresholds*

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas

Rad Release

OR OR

SUM of: SUM of:FRVS Vent NG 9RX680
0 5.25E+08 5.25E+070 + + 5.i/ec 5.2/ec 3.0E+06 pCi/sec 3.OE+04 pCi/sec

+ + pCi/sec pCi/sec
North Plant

Vent NG
+ +

South Plant 9RX580
Vent NG

+ +
Hardened

Torus Vent NG

The lesser of the following
thresholds:

Liquid 0 >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508 ........
Discharge o >5.80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc-CST
discharge only

The lesser of the following
:2 Cooling Tower thresholds: 2X the High Alarm
r" Blowdown 0 > 200X the High Alarm Setpoint Setpoint

o >1.64E-03 pCi/cc

The lesser of the following
thresholds:

TB Circ Water o > 200X the High Alarm Setpoint 2X the High AlarmDischarge 9RX505 ----....- o > 4.80E-04 1Ci/cc - for Setpointcontinuous release

o >5.80E-02 uCi/cc for batch
release

For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

[Refer to Appe,,dix 4 &!,r detailed bai E•of t. e radiGj9ejoGa , ffl',.t j...tOALs.]

ThwŽEp c~cvfnri~crrh~i n ri HtItn.~ rrh r~hr *n'~ i
Should declare the event as Soon as it is dEtel`Rmined that the cond-ition Will ikely exceedth

This 1-GEAL addresses an actual or substantial potential 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.
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Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,.....
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.

Nuclear p•o• e Prants incorporate features iRtended tG•ontro•l the release • f radiaG
r4fhf:! r•ntC tn fh• r•nvirnnm.•nt PF! r.-fh.r fh~rc . -•r,,.•m.inictfrnfKp mnnfrnk£ ,,f.£fh~i~hri In nrn,-,n

t.iv ,,.

unintentional releases, or Gcontrol and monitor intentional releases. [These controls are loc-ated
43 the Off-Site Do)Se C;alcU!ation ManUal (ODCM), and/ for- plants that have? net implempne
Genqer4G Letter 89 0 1, in the Radiological Effluent Te~hn ~aa'Spe~'bfications8 (RETS).] Thc

occurencG f extended, unotoled radioactive releases to the enviFroment is indicative of a
degradation; in these features and/or controls-.

[,SGom sites Ma" find it advantageous to add ress gaseous and liquidl r-las ese with
separate EA4Ls.]

The RETS-Tmultiple of two hundred times the ODCM limits are-isspecified in AU and ,A
EAL RA1.2 only to distinguish between non-emergency conditions, and from each . the. .
While these-this multiples obviously corresponds to an off-site dose or dose rate, the
emphasis in classifying these-this events is the degradation in the level of safety of the plant,
not the magnitude of the associated dose or dose rate.

rToG ensure a r e agsctif near- Ifnar-. esalation path, a value should be sele ctee ugl
ha•-f •wa ""tween the÷ ' A l "°"ue and the value calculated feo• AS! value. The value "ill be ,

bae n aitien pq6nitorrF eadingS to e -Xceed 200 times the Technical Specific-a tib lfrnit and
releases are not terminated with 54 miutes: The ODCM estabishes a methodology

...r C t. Th4 O M F, Gdefault s•ur~ tFFPS

andL, for- gaseous r-eleases, Preser'bcbs the. use of pre de term,'ned ann~ual average m4eteoroelogy(
in the most limiting dGn,1ýC, 7d to,eG- -for, sho;Aing Gomp'in- Mt '1 h the Fegula tory coemmitmens
This EAI.cap be detemin. e d using this hýthodol/ogy if approepriate.A

[Re..ases. tou... Id not be pFo ated or averaged. Fr exam.ple, a release ex.eed.ng 60

This EAL 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.

EAL4 1

This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared (Cooling Water
Blowdown & TB Circ Water) as well as planned batch releases for which a radioactivity
discharae permit is Preoared (Radwaste Discharae)."

EAL #2
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This EAL addresscs r-adi•atiVity releases, that for Whatcefr reasRon, case effluent
radiation monitr' 8eadingS to cXceed the threshold idontified in the IQ established by the_
radioactivity disc harge PC rmit. This value may be associated with a planned batch release, G~
a continuoUS release path.

[1n either-.. as, the value is estab'ished'by the •,D, C to warn f fa r. . .. that isnot in
eemFpliai e with the RETS. indexing the E=AL to the ODCM setpoints in this m-anner i .nsur-e
thaot thfi4ea EA will neveir be less than3 the setpoint establish ed by a apec'fi disch arge permit

EAL if3

This EAL address es uncnroMlled releases that are detec•td by sample analyses,
par a ÷rly n unM itored path.ways, e.g., spills ef radioactive liquids in•t • ,tom drains, hea-t
exc÷haR er leakage in river water systems, etc.

EALs # anad #5

Siethe 10ig0 aarm" valetpint ELf ,and the Site specific value fors EALy 5s based on a
%leease dat sote ge peding 0he LER lear.

[aAr s pre4 ded in the ODCM./ RETS, prorated ever 8766 'e'n' by 20, a

EeAie 1h anrd #2 dtiectly crreelate with the IC since annual average metemorogy is
required to be used in showing compliance With the ODCM and is used in cala ulating the
alarm setphintS. EALs #e avd #5 are a fungtion ef actual meteorl)oigy, which Will likely be
differSent from the limiting aenual average value. Thus, there will likely be a nrumerial

The underlying basis ef this EAL involsves the degradatio in the level of safety oft

by the uncontrolled release. Exc-eeding EAL #4 or #5 i s an indic~ation of an uncoGntrolled
fe4.easeL-ExplanationlDiscussion/Definitions:

Since the "high alarm" setpoint of the liquid release radiation monitors may vary based on the
latest release discharge permit, the ALERT column for liquid release values in Table R-1 was
developed taking into consideration setpoint variability, monitor range and the default high
alarm setpoints provided in the ODOM.

The EAL thresholds in Table R-1 for the ALERT call for the user to determine the lessor of
either two hundred (200) times the current high alarm setpoint (if still within the monitor's
indicating range) or two hundred (200) times the ODOM default high alarm setpoint. For
monitors that would be over-range using the two hundred (200) times the ODOM default High
Alarm Setpoint, the high end range value was chosen as the EAL threshold. Instrumentation
that may be used to assess this EAL is listed below:
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HCGS ECG - EAL Technical Bases EP-HC-1 1.1-203

" 9RX508 (RE-4861) Liquid Radwaste Discharge (Upper Range is 5.8E-02 uCi/cc)

The Liquid Radwaste Discharge Line Monitor provides the alarm and automatic
termination of liquid radioactive material releases from the liquid rad waste treatment
and monitoring system. Since 200 times the ODCM default High Alarm Setpoint would
be well above the range of the monitor's indication, the monitor's upper range of 5.8E-
02 UCi/cc was selected as an EAL threshold, for discharges not from the CST, to be
used only if 200 times the discharge permit calculated High Alarm Setpoint is not within
the monitors indicating range. For CST only discharges, the EAL threshold value
represents two hundred (200) times the ODCM default High Alarm Setpoint, -

o 9RX606 (RE-881 7) Cooling Tower Blowdown (Upper Range is .1OE-02 uCi/cc)

The Cooling Tower Blowdown Effluent Radiation Monitor monitors radioactivity in the
cooling tower blowdown before it is discharged into the Delaware River and warns
personnel of an excessive amount of radioactivity (greater than ODCM Liimits) being
released to the environment. The Cooling-Tower Blowdown Effluent Monitor provides
an Alarm function only for releases into the enviro-ment. The EAL'thr esholdvalue
represents two hundred (200) times the ODCM default High Alarm Setl5oint.

o 9RX505 (RE-4557) Turbine Building Circulating Water Dewatering Sump Discharge
(Upper Range is 5.8E-02 uCi/cc)

The Tiirbine Building Circulating Water Dew atering Sump Discharge Monitor provides
alarm and aut6mratic termination of.liquid radioactive releases from the circulating water
dewatering sump. The sump pumps discharge to the circulating water system to the
cooling tower basin. The Turbine Building Circulating Water Dewatering Sump is a
normal radwaste continuous discharge pathway and is monitored as such because of
possible contamination from the Turbine Building Ventilation drains. The EAL threshold
valuefor-continuous releases represents two hundred (200) times the ODCM default
High Alarm Setpoint. For a batch release, 200 times the ODCM default High Alarm
Setpoint would be well above the range of the monitor's indication and therefore.the
monitor's upper range of 5.8E-02 uCi/cc was selected as an EAL threshold for batch
release only.

Definitions:

•-VALID: An indication, report, or condition, is considered to be VALID when it is
verified by (1) an instrument channel check, or (2) indications on related or redundant
indicators, or.(3),by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's. accuracy is removed.
Implicit in this definition is the need for timely assessment.
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA1 Example EAL #2
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.10 - Radioactive Liquid

Effluent Monitoring Instrumentation
3. HCGS Offsite Dose Calculation Manual (ODCM) Table 1-1 Parameters for Liquid Alarm

Setpoint Determination
4. HCGS Offsite Dose Calculation Manual (ODCM), Appendix A, Evaluation of Default MPC

Value for Liquid Effluent Monitors
5. HC UFSAR TABLE 11.5-1 - Hope Creek Radiation Monitoring Systems, Rev 10
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

RA1.3 - ALERT

All

EAL:

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > Table R-2 column "ALERT"

AND

> 15 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
release duration has exceeded, or will likely exceed, the applicable time. In
the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the
release start time is unknown.

Table R-2 Effluent Sample Classification Thresholds

Release Point Sample ALERT UE

NG 7.10E-01 pCi/cc 7.10E-03 pCi/ccFRVS Vent
1-131 8.20E-04 pCi/cc 8.20E-06 pCi/cc

NG 1.52E-01 pCi/cc 1.52E-03 pCi/cc
0North Plant Vent

1-131 1.80E-04 pCi/cc 1.80E-06 pci/cc

Sout NG 1.44E-02 pCi/cc 1.44E-04 pCi/ccSouth Plant Vent
1-131 1.68E-05 pCi/cc 1.68E-07 p-Ci/cc

Unmonitored Isotopic 200 x ODCM 3/4.11.2 2 x ODCM 3/4.11.2

Liquid Radwaste Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Cooling Tower Blowdown Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

" TB Circ Water Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Unmonitored Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1
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Basis:

[Refer to Append... A for a d.t..l.d bsis eof the radi•, 'iGa• effluet• ,•,C/EAL s,]
The Ern re ..... r.-,4o+-,,Qediae shui, ,Ret wait+ .... l t+ ,he .... ~bl time• +• ha elapsed,4 bw ,

sh,-l, , de,••.. the ..... t _ ........ it is d4=+GF•i•d +tha+ the ,-,-, it,4G+ ..... 1 ik-ely GXr.eed thO

This 4-GEAL addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.

-o4-oU.+ue po ... er plantS inRc.. por. e featurc÷ e. intended tG toonto the release Et
radoaciveeffluents to the environment, FU~thE-r, there ore administrative controls establishe

to prevent un~intentional releases, or contro~l and monitor intentional release. [These Gentrl
a- -rn -- Of _' DosCaiGU"'34G M~an'4a! (Q ) ap Aq. plants thathve net

implemýented Generic Letter- 80 01. in the Radiologic-al Effluent Technic-al Specifications
(RET-S).] The occGurrence of extended, uncontrolled radioactive releases to the envi.'ron_,men'_t is-
indicative of a degradationR in these features and/or conRtrols.

[Som'e sites m÷ay' findl it adv.ntag.us e• addr- andI liquid role r ; ý ;P i ý r VV ý 0 ; I

The RETS-multiple of two hundred times the ODCM limits ar-e-is specified in AU4 and • • EAL
RA1.3 only to distinguish between non-emergency conditions, and from each other. While
these-this multiples obviously corresponds to an off-site dose or dose rate, the emphasis in
classifying T-he-se-this events is the degradation in the level of safety of the plant, not the
magnitude of the associated dose or dose rate.

[To, ensur.e a realistic- near linear, escalation path, a value sho.ld be se•, eGted roughl•
half way, be..ee. the A UI value and the v.lue ca!culated for ASi "vA'u. The alue wig be
based G1 radiation monitor readi~ngo e vXceed 200 ti'mes the TechP;nal S9pe;efi catin limit end

determining effluent radiation m t.The QDC4 spefies default se"- terrns
an3d, qfo gaseous relca ses. prcsenb cc the use of proe de tcrm~nd ann3ual aver-age m~eteoroGlogy
in the most limitin~g downwind sector- for showving comppliance with the regul4ator-y commitments.

[Relea •es should net be, pFerated or averaged. For example, a 'relaose , <edýng 6]0
99044 forf 5 min~utes does net me ottthe threshol.]
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HCGS ECG - EAL Technical Bases EP-HC-111-203

This EAL in•cudes any release foF which a radioactivity diSchargc permit was no)
prepared, or a release that exceeds the Gonditions (e.g., m1nimu dilution flow, maximum
discharge flo-w, -alarm setpoints, etc.) on the applicable permit-.

EAL #1

This EAL is intended for sites that have established effluent mon~itoring on non routn
release pathways for wNhich a d:Soh argo peFrmit Would no-t nrm)~ally be preparod-EAL ff2

This EAL addresses radioactivity releases, that for whatever reason, cause effluent
radiation mon ..itor readings to exceed the threshold identified in the IC established by the

radioactivity discharge permit. This value may be associated with a planned batch release, orF
a conRtinubus- hlcase path-.

[In either- oa , thea. value-. is. a tabgshed by the 09CM tG warn of a release that is not...

GorPýPiancc wi4th the PE-T-S. ! ndfe xg Ae- 194L to. the ODCA4isetpoints iýn tlhi-s mannper insur-e
that the EL wiX neve4r be lass than3 the~ se tpeipt established byz a specific- d'~' Iage permit4.]

EAL #3

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

EALs A14 and fI5

The 10.0 m/hr value in. EAL ff4 , and the site specific value for EAL #5,is based on, a
release r-ate not exceedinng 50-rem per year.

[A4s proviedee in the D09CM ,' RE=TS, pror-ated/ over- 8766 hours, m7ultiplied b~y 2090, and
r.ounded. (500 • 8766 x200 11.4).

EAL ff1 and k2 directly correlate wt..h the IC Sinc annual average mete.rology is-
required to be used in sho~ind com;pliance With the ODGM and is used in. 6al-bdlating the
alarm SetpointS. EALs #41 and #f5 ar a functionm of actu-41-al meteorolegy, whIoh will like!y be

different fro 'm the limniting annual average value. Thus, there w~ill likely be a numerical
inconSistene','.

Explanation/Discussion/Definitions:

Confirmed sample analyses in excess of two hundred times the site Offsite Dose Calculation
Manual Section 3/4.11 .1 or 3/4.11.2 limits that continue for.1 5 minutes or longer represent an
uncontrolled situation and hence, a potential degradation in the level of safety. This event
escalates from the UNUSUAL EVENT by raising the magnitude of the release by a factor of
100 over the UNUSUAL EVENT level (i.e., 200 times ODCM).
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Table R-2 provides calculated radiological release noble gas and iodine sample
concentrations that equate to a release that is 200 times the ODCM limit (Section 3/4.11.2) of
500 mRem/year as well as specifying liquid release effluent sample streams 200 times the
ODCM limits (Section 3/4.11.1.1 Liquid Effluent Concentrations).

Hope Creek has three gaseous release points for which sample concentration thresholds have
been calculated.

0

0

0

FRVS - Filtration Recirculation Vent System
NPV - North Plant Vent
SPV - South Plant Vent,

The required release duration was reduced to 15 minutes in recognition of the raised severity.
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA1 Example EAL #3
2. Off-Site Dose Calculation Manual, Section 3/4.11.1 - Liquid Effluents Concentrations
3. Off-Site Dose Calculation Manual, Section 3/4.11.2.1 - Gaseous Effluents Dose Rates
4. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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HCGS ECG -EAL Technical Bases EP-HC-111-203

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

All

EAL# & Classification Level: RSI.1 - SITE AREA EMERGENCY

EAL:

VALID gaseous monitor reading > Table R-1 column "SAE"

AND

Dose assessment results are NOT available

AND

> 15 minutes have elapsed (Note 1)

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RS1.2) instead of gaseous monitor values. Do NOT
delay declaration awaiting dose assessment results.

The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

Table... .. : . Effluent Monitor . ..C s a ... e........ . .Tal R-1:.:" Effluent Monito Cassification Theshl0ds*

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas

Rad Release

OR OR

SUM of: SUM of:FRVS Vent NG 9RX680
R N5.25E+08 5.25E+07 3.OE+06 pCi/sec 3.OE+04 pCi/sec

pCi/sec pCi/sec
North Plant

Vent NG 9RX590

+ +
South Plant 9RX580

Vent NG
+ +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid 0 >20OX the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508
Discharge o >5.80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc - CST
discharge only

The lesser of the following

Cooling Tower 9RX506 thresholds: 2X the High Alarm
Blowdown o > 200X the High Alarm Setpoint Setpoint

-0 o >1.64E-03 piCi/cc

The lesser of the following
thresholds:

TB Ciro Water o > 200X the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 o > 4.80E-04 pCi/cc - for Setpoint

continuous release
o >5.80E-02 uCi/cc for batch

release

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

[Roefer to Aenendi A4 for a deta//ed basis Gf the radp!aenir aI ffu(.nt !C/24,4! n
- Zoo

This IC-EAL addresses radioactivity releases that result in doses at or beyond the site
boundary that exceed 10% 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 IGsEALs, this I1-EAL 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
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HCGS ECG - EAL Technical Bases EP-HC-111-203

unmonitored or there may be large uncertainties associated with the source term and/or
meteorology..

[The E=PDA PA tG are expressed n nterm• c of the .u.P.f ÷the c.fective d,, c eqU,-. lqnt (E)•,
ande the committed effective? do~ ce qu44alc nt (C;EDE), or- as the thyroeid com~mittedl doele
a qu44alcnt (ODE), ForF the puFpocc f fthes 1ccICE'A1a, the dC498 quantity tota! cffecGtio'e d'occl
equivaie (T-E=DE, asefinedin 10 CFR 20, is:c -' :n !ic of "..sum of EDE and
The. EPA PAG guidanc-e pro vdcc for the use adlUlt thyroid doce con vercsion factorc. Howe ve-,
comae states ha vc d9Gcded to caic-u/a t chied thyroid ODE-. Utility lO/E-ALs incad to be Gonsicten!

witths ftesae ipeve ,,3. the fair?' emgncy planning zone.].

IThe TEDE dose which forms the bases for the specified effluent monitor threshold is set at
10% of the EPA PAG, while the 500 .rem thyreid ODE was established in conSideratio, of•
the 1;5 ratio of the EPA PAG for TEDE and thyroid CDE,]

The eite-speeie-Table R-1 monitor list in EAL #! should includes effluent monitors on all
potential release pathways.

[The ,,,,,,• r .eadeig• EALs .huld be deteirmned uing, a dose a,÷ 'ssen• t.ethod that bac,
calcua tea from the d.... valuq.. .pe ifýid in the 1C. Since d•• es arc generally .ot ... .. itbrn• ;
Feat, time, it/ au sggccted that a release dfuration of one hour- be assumed-, and that the EALs
beP bace-Pd on a cite ape ciflre bou nar (er-beyond,1 dose of 100 m~rem w. Ic bodygor 500 m~rem

, one heor-, wflicnever 'eli a done for &4L" #4). ir

o,.,4 ,n one "°•. l÷,, tamoe: tng'.uu

scite anay asssdmeat a is based on actualmetorogy whereas the par/d 4hmonit the aub n taLt i
pniot . of the. areu ty is rele ased, the longer m durdation should be ucsca.

or~e may ind~icatethtlo a shi he siam s tnhoe or used reason, emergncy

ctheua meteorology anrelse information. If te result f the dse essmensare
monitori"rheang Eathe Thaes camre isurceteg, inoble higa or- i partlate acatndaloev thegvaluma

dSine doseassmentrenutis bserdeg the monitor reading EAL i

n/ot bhe reults n fro these~ n assssmnt may indict that ther~ casicatin i o aratd

Hope Creek Page 3 of 5 Rev. 0 (draft E)
EAL#: •a 1.o 1



HCGS ECG - EAL Technical Bases EP-HC-1 11-203

Explanation/Discussion/Definitions:

This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed 100 mRem
TEDE.

The column "SAE" gaseous effluent release value in Table R-1 corresponds to calculated

doses of 10% of the EPA Protective Action Guidelines (TEDE).

Instrumentation that may be used to assess this EAL is listed below:

o SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

o 9RX680 (RE-4811A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

o 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

o 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources.
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o 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flew rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.

If dose assessment results are available, EAL RS1.2 would dictate the need for a Site Area

Emergency classification due to abnormal radiation effluents.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful; and trended information indicates that the'event or condition
will occur within approximately 2 hours (unless a different time is specified).

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

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL#1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

EAL# & Classification Level: RS1.2 - SITE AREA EMERGENCY

OPCON Applicability: All

EAL:

Dose assessment using actual meteorology indicates TEDE 4-day dose > 4.OE+02 mRem
or Thyroid CDE dose > 2.OE+03 mRem at or beyond the MINIMUM EXCLUSION AREA
(MEA)

Basis:

1 F~k .1 f -. . ..f.- -t -.--t--(..-- -%-.t t Vt -f-.vU fýC bt0 t 1if"Iifý#iif4fý#if1k;, :: -
......... .1

This 4-,-EAL addresses radioactivity releases that result in doses at or beyond the MINIMUM
EXCLUSION AREA (MEA)s ebOUn4!y that exceed 10% 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 i-C-sEALs, this t-C-EAL 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.]

r 7-1- - f- M A r-) A ý -

pncl thn mm itU ffPtk~f e~~h!!.'Qn rlpP'DP nr Pc thp fh¶'ir -4 )mýa ~
-I

.quive/,ot (CDEý. For the- PU,:p.cS of t.e.e Q/CEAL s, the dco que.t... tot" os-cc deff
... ,. / f• /"T'r 'n = 14 mr;l' ;_ 4 / ý nnlC I,) - I _J ,, . /; _ I , , _4" I ... =. _1"J /,•. • r- .u

"T'I- 'r'MA r)Ar" .,,;.-.-.- ,.-.,',-J. - -4 ,A. -.- J,,-...... ; J ...-... ; I..... ,o

o,-,M-, .tat.c:t ... hae dooded to o.U,,te•o oh, t4 n....d ODE. Utiit !,EALs tc ,ed to be G"toniteif
,41,+- fbI-I-'- s -F44-IlC+*t 0ifS)I OI IF- f-n f-1- I~~t 40 r IrsC41'4s-o sssr -- n--, I

The 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.J
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E-AL#--

The site SP. . ; .fi.. M ;nitor liSt in EAL #1 sheuld iR'lud.-effluet mon.it.rs -, all poqttial release

..... from.the Sg valus & fid in fhe 1C.0 31469 do nred

real time-, iisuggested that -a .r-elcase dur-atio~, of Gne hour- e assumed., and that ttheEAL-s
be basedl on a Site Specific boundlar-y (or beyo9nd) deseiof 100 mrern wýhole bod-y OF 500 rnro-m
thyroid in one hour-, whic-he ver is moqre limiting as wVas done. fG EALs. #2 apdOft4). If nde'vidlual
site analys-es indýGa to a longer or- shr difrag AFo fo the period in wvhic-h th su bstantia!
pottiGn Of the activity is releas-ed-, the l-ong-er -onpsp shouldl be used.].

[The m~eteorology, used should be the same as those used Afo determiiqig.4U! and AA
monitor reading EALs. The com~e source term (noble gases, partcu lates, and halogens) m:?ay
alco be. u~seda'n as it ~aintains, Q realiatiG and- near- linear- escalation between. the E,~
for thP forc-Sfcaos fpo er salations do) not r-esult f4oý the use. of the'&came source
termq, if th6 e' 14a1 t. ,., if nnrIn JA 1 he values a'~

doGse assessment výe Glee not exit,~ Mn consdr U&Ing an A-~~etSUGtlq G

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from th-ese assessments. may indicate that-the classification. is not wa~rranted,
or may indic ,ate that a higher classification is' warranted. For this reason, emergency
implem enting'procedures' §-heu44-call for the timely performance of dose assessments using.
actual meteorology and release informationm If the results of these dose asses sments are
available When the 'classification is made (e.g.,, initiated at a low .er classification level), the
dose assessment results override the monitor reading EAL.
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HCGS ECG - EAL Technical Bases EP-HC-111-203

Explanation/Discussion/Definitions:

The dose assessment output on the Station Status Checklist (SSCL) is reported at varying
distances from the plant as a TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr
release duration. To obtain the approximate dose for a projected release condition of 1 hour,
the TEDE 4-day dose value would need to be divided by 4.

A TEDE 4-Day Dose > 4.0E+02 mRem correspond directly to a TEDE dose rate value of 100
mRem/hr and exceeds 10% of the EPA Protective Actions Guides (PAGs). The Thyroid-CDE
Dose > 2.OE+03 mRem correspond directly to an CDE dose rate value of 500 mRem/hr and
exceeds 10% of the EPA Protective Actions Guides (PAGs) which was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

For the purposes of this EAL, the Site Boundary for HCGS is the MINIMUM EXCLUSION

AREA distance; see definition below.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

MINIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
CONTROLLED AREA where a member of the general public could gain access. For
Hope Creek the MEA is 0.56 miles.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL #2
2. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL#:RS I. 2



HCGS ECG - EAL Technical Bases E P-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

RS1.3 - SITE AREA EMERGENCY

All,

EAL:

Field survey results indicate closed window dose rates > 100 mRem/hr expected to
continue for > 1 hr at or beyond the PROTECTED AREA BOUNDARY

OR

Analyses of field surveysamples indicate 1-131 concentration > 3.85E-07 ýiCi/cc at or
beyond the PROTECTED AREA BOUNDARY

Basis:

[Refer to AppendixA fora. d-etaied bai e..f the r.adiol.gic.al effluent .. .E-L&.]

This 14-0EAL addresses radioactivity releases that result in doses at or beyond the
PROTECTED AREA BOUNDARYs4&-be4Rdary that exceed 10% 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 1QsEALs, this I-G-EAL 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.]

r 7-1-- 177n A n A /-- -ir 4 1- - -,rr- -4.;, - J- -- - - , ;, - I- -,A

(E'DE) and the ,,mmitted effective dose egu,' lant (CEDE=), rr as the thTroid cmmitted dose
,qi,,--nt (CDE'. For the pur-pose of these - l E,/;Ls, the do-se ,uat:ty total effG,•,-v d-•.e

Qb 4D IDA pi tjelqppp'r prprrfrlpqc frl l, '-%r,,#f- Ir f nr nc;~, ~ ~ .J AIIII'I S I14.1III~T'IVII.r.S-SrrS-Ly~ta fli i~ fL-zn qr.7 LA.. ifSII fI Vrir ¼jrlpxs 1pp rq'AVITpT f l n r SINTL AV c i.

nOA nfI An. AIALI. I, , 11. In LAIAJAAA. SIA.IJISA. ALAII, LI1 5,ISIL/q .'SL. L I r'.1 L.. II. I L .74 SA175' .. "lLIJLII.

-iAl,; fl-fl - _' f 1 - 1 -t 1 - A ;_- # r, - F-, - 4 1- - / .. .... .. -.. . .I
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

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

EAL #1

The site Specific m.nitor list in EAL #1 shOuld iRnGlde effluent monitGoS n al potential•
resepathW2ayS.

[The monpitor readin3g EALs should be determin ed usýng a dose assessm~ent method
that.bc..calula..sfrom. the . .oS. valeS Spec•: f..d.. the 4;. Since . rse, are generadi "ý, t

ritreF d..., real time, it is suggested that a release duration of one hour be assu:ed-, and
that the4484 be based on4 a cite specif~c b oundary) (or beyonpd) dccce of 100 mrcem whole body

orF 500 m~rcm thyroidlý i9n e ho '-,whi-h ever: is mor-e limiting (as wvas donpe for- EA4Ls #2 an~d
Ala If idn'I/Dus site ayon/efiniti a lsg:r- pr r duration for the perio w "-t

sEAbLstanrtiae poaion of t activity ris eleased, the longerv duratio should be usedi.]

[Tehe meteorology Used shoulD be the camf ga thoae used for dEtarmineng ALI! an
iA,4almion atr e t' TPR OaTCe soArce term ble gases, AR This vales aecd halogf s)
mAy Protectiused as long as it maiPains a Reeasescf and near linieare assocat'etwin the

failur of pant sytems eeded or thoprottheonufsthofubthe

pe fodr the four classifuvatiens. if proper escalations do nout ra't t-od ts base on -13ame
dose rconers if the Gpm,, lated value aeP A- 3 re 1400 ThI, thre, hrld iref q based oetwn a thr

lues and rose assessment values does Cot exist, then cOnUsder usedG as r-~i4t isOnes
termin foAS! and AG! calcuaions.]

Explanation/Discussion/Definitions:

This EAL addresses a radioactivity release field survey 1-t31 sample concentration or count
rate that would result in a Thyroid ODE dose of greater than 500 mRem for one hour of
inhalation at or beyond the PROTECTED AREA BOUNDARY. This value exceeds 10% of the
EPA Protective Action Guides (PAGs). Releases of this magnitude are associated with the
failure of plant systems needed for the protection of the public.

The Iodine-i 31 field survey sample concentration and count rate threshold is based on 1-131
dose conversion factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-ODE
Dose Rate of 500 mRem/hr for 1-131.

For the purposes of this EAL, the PROTECTED AREA BOUNDARY is used as it is an easily
determined location to obtain a field survey dose rate reading or to obtain a field sample.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

PROTECTED AREA (PA): A security controlled area within the OWVNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL #4
2. HCGS Offsite Dose Calculation Manual Figure 5.1.1-1, Area Plot Plan of Site
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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HCGS ECG - EAL Technical Bases EP-HC-1 11 -203

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

All

EAL# & Classification Level: RGI.1 - GENERAL EMERGENCY

EAL:

VALID gaseous monitor reading > Table R-1 column "GE"

AND

Dose assessment results are NOT available

AND

> 15 minutes have elapsed (Note 1)

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RG1.2) instead of gaseous monitor values. Do
NOT delay declaration awaiting dose assessment results.

The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Hope Creek Page 1 of 5 Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

Table R-1 Effluent Monitor Classification Thresholds*

Release Point Monitor GE SAE ALERT . UE*

SPDS - (Total) SPDS Point
Offsite Gas B5097

Rad Release

OR OR

SUM of: SUM of:
= FRVS Vent NG 9RX68005.25E+08 5.25E+07

V + 3.0E+06 pCi/sec 3.0E+04 pCi/sec
pCi/sec pCi/sec

North Plant
Vent NG 9RX590

+ +

South Plant
Vent NG-

+ +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid 0 >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508 ........
Discharge o >5.80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc - CST
discharge only

The lesser of the following
"2 Cooling Tower thresholds: 2X the High Alarm"59RX506 ----.....
2 Blowdown .- O> 200 the High Alarm Setpoint Setpoint.

-0 .. >1.64E-03 pCi/cc

• . - The lesser of the following
thresholds:

0 o > 2.0OX the High Alarm Setpoint
TB Circ Water, 2X the High AlarmDischarge 9RX505 --- o > 4.80E-04 pCi/cc - for Setpoint

cbntinnuous release "
o >5.80E-02 uCi/cc for batch

...... . ... ... re le a s e .. ....

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This 4-,-EAL 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 WsEALs, this 4I-EAL 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
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

meteorology.]

The TEDE dose which forms the bases for the specified effluent monitor threshold is set at the
EPA PAG,, while the 5000 .rem thyroid ODE was established in cRsi•deration of the 1:5 rati"
of the EPA PAG for TEDE and thyroid ODE]

The site-S198Gif;G-Table R-1 monitor list in EAL #1 should includes effluent monitors on all
potential release pathways.

[Refr- tAppend.4 A for a detaled- basis o-f the r-adi!og:,,-,a efl-uent O9/EA1s.. , The EPA A,•G
are ex-pressed/ in teFrms of the SUm4 of the eff-eet4ve do~se eq uivalent (E=DE=) and the coPmmitted
effec-tive dseo c qui'vaient (CE-DE) G, or the thyroid eommPtted ddse equ44valent (CDE). Fo~r th
pur-pose of these !/QALs, thin dne quantity total effectiVe dseo eqju "'aiet (TEDE-), as

efiPn•( in 10 CFR 20, is use.d In ,,u of "...sum of EDE an.d CEDE ...." The EPA PAG guid•al.e
providles for the use adult thyroid e~eGneso at~s eeesm ttshv
dcc'de d-, t-o acula, . h ,'d thy CDE. tiIty It.EA LI9 , -,d t be coenpsste twi' th those oGf'th

stats ivoled in thle faG.44tlos emergency p/ann :ng zone.,]

EAL41

[The meitor.e.ad.i..g EA La should be deterinel using a dose assessment method that bacA
cjalculates from3 the? dose yýbf4c' SPE'Gf;d R the? iC. Since dese' are gaperahl not ~epiter-ed ii3
eal ti•e, it is suggest.ed. that a release d,-oat/on of one hour- be aos.,7ed, end that the EAL.

be bsodon s~t spol/c oundry or eyod) dse of 1000 mrpem3 whole bodyý or 5000
mrem thyroin one hour. ,lh;n.hvar is mer-9 •miing (as was done for EALs #t2 and #N). If

Indiv;'dua spte a na ,ses , di.ate a .... r ... r shorte• duraton for, the period in whic.h th
substatialportio o-+-,f the- a t"yl''a'~ 'i~gar- dur-a4G "on ceo"d be u4seGL]

[The m,.- ,..eg. used should be the same as those used fo,, deter-nnngAU! and
AA! mon-3tsr'ead,. g E&4s. Th3e same sourc'e term-- (noble gases, pafr" 'Sat as, and
ha!Ggen3s) may, also bec' dcee a' 'ong as it m~aintains a Fe~si apnd n3ear /iea.F
escalation between3 the EAL s for the four Gla ssifle-a tiei~. if p roper escalationqs do nol
result from the use of the sampe sourcGe ter~m, if the calculatedl values are

i~r~f~ep~c~~fr~pf iif' enerrýeiatrln be~ete~ i3 th values a'7c ooc'e assessman~

Ad p SG'-F4 ,-, 1-, 1,4 -qP -(

AGI 1 alculations.]

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not warranted-
or m.ay indicate that a higher .lassifiation-s,- wa r.rn te d. For this reason, emergency
implementing procedures sheo4d 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 EAL.
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

Explanation/Discussion/Definitions:

This EAL address gaseous-radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed 1000 mRem
TEDE.

The column GE gaseous effluent release value in Table R-1 corresponds to calculated doses
of 100% of the EPA Protective Action Guidelines (TEDE).

Instrumentation that may be used to assess this EAL is listed below:

o SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

o 9RX680 (RE-4811A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.:

o 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

o 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives dischtarge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources.

9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on. HRT Rad
detectors 9RX51 6 (low range) or 9RX517 (high range) and the HTV flbw rate. The HTV
is not a normal 'release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.

If dose assessment results are available, EAL RG1.2 would dictate the need for a General
Emergency classification due to'abnormal radiation effluents.

Definitions:
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

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

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL #1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

EAL: -

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than. 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

RG1.2- GENERAL EMERGENCY

All

Dose assessment using actual meteorology indicates TEDE 4-day dose > 4.OE+03 mRem
or Thyroid CDE dose > 2.OE+04 mRem at or beyond the MINIMUM EXCLUSION AREA
(MEA)

Basis:

--It--t----.t----I -- J?-£l ..... J. II--'•I•A I -- "I

F•-f&riT t 'wuv:•u V ,' T4r Q rPT-uo u o P A: T-' FP Aoi 1r't-: cTrTII fT At 4=-14 P
L

This 1-0-EAL addresses radioactivity releases that result in doses at or beyond the MINIMUM
EXCLUSION AREA (MEA)site beundaFy 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 1-GsEALs, this 4G-EAL 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.4

r 7-1- - E7 M A r-) A f- - -J :.- J - -- - -S JJ- - r- X

Lii ý ld • tllti •...i. L4it, .,, 1 Zi i.di.d-.1.,,. iii .d, il .. L i i.th i i., td.i ill ,..dl (iFlt t l) r=.ýv•.. t dt•d.. ,..-j.A.V, . lli.. i t
iI I

it C.~ , 17 id i-1 ltF PJi 1,i~~ 1.d Li /=ii~ A 1d .' k, -ili 4-.dtt i.Ll. 4.4 ,tt~ 4td.-,P dIid ii ^ 4:r td44, ..- t

eqivln (T9itdi as depe in 0GF 0 is use i lieu of "...sum of EDE and CEDE...."
The EPA PA G guidan, e pr.o....es for the use adu.. lt thyroidl d.se con version factors. - wever•.
SqM•.Qi-. '7? '"', dfr-;dl f1 ,, l/,,

1
,nf t ; ln i ,;I , LI tl i, l)-)•. d Li• I I;I;÷, I F-./ A/ 1c, I ,--/÷,-i fn,

w~ith these Gf the states inv4o/vozd in [thp fppilifios-q Pmrqeo q -inlqppngno 700 1
,.W .... J r"= .........

The TEDE dose is set at the EPA PAG, while the 5000 mrem thyroid CDE was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.J
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

The Site SPecific monitor list in EAL #1 should include effluent monitors onR all potential release

[The m.... r Rg L,,-, shou'd be us...... ;ing a do.se assessment m"ethod_ that )ack
Galeula teg f'Rom thP dGe~ ValUES a p eifiedI in the IC. Since dose a are g enra!4y Pet monitoer-e di
rea-l -time. it is suggested that a r-ele aduration of one hour be assumed, and that the EALs
-6e baaedl 9n a aito ape cific- boundary (or beyonpd) dose of 1000 mr-em whole b(ds' or 500
,43em thyroid in onpe hour, whic-hever is,439rc limiting (as waaS don~e for- EA4La #2 and #I). It

i;~~ uvdcite apaý ' S idi*cate a longer- o, ahotger duration for- the periodl in whirh t,49
aubstantialpotn of the act ;v~tyare ; . d,-- th one duration shouldl be used.]

[ThAe meteoqrology used should be the same as thGe used for- detei' iing AUl and AA 1
mitrednEALs. The same Eource teis (noble gases, paiuiatea, and halogens) may

alsig be used as long as cit amaintaina a r-ealiatic an3d near- lgear- esaca atoný be twoeeý nthe E-As
for the four .. •s's';•fc .t.n. If pro.pe.r eec. latio.. do net resu It from the use of the same ,our.e
ter: i the ,, ,a.oG,,o alues are u.r.ea... tica., high, or if cer.r...tion bew ,een • he values and
dose assessmen. values does not exist. then co.nsider us," an...dent sourGe term for ASi
end AG; c a."cuaton.]

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
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 shoud4 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 EAL.
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Explanation/Discussion/Definitions:

The dose assessment output on the SSCL is reported at varying distances from the plant as a
TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the
approximate dose for a projected release condition of 1 hour, the TEDE 4-day dose value
would need to be divided by 4.

A TEDE 4-Day Dose > 4.OE+03 mRem correspond directly to a TEDE dose rate value of 1000
mRem/hr and exceeds the EPA Protective Actions Guides (PAGs). The Thyroid-CDE Dose >
2.OE+04 mRem correspond directly to an CDE dose rate value of 5000 mRem/hr and exceeds
the EPA Protective Actions Guides (PAGs) which was established in consideration of the 1:5
ratio of the EPA PAG for TEDE and thyroid CDE.

For the purposes of this EAL, the Site Boundary for HCGS is the MINIMUM EXCLUSION

AREA distance; see definition below.

Definitions:.

IMMINENT: Mitigation ac.tions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

MINIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
CONTROLLED AREA where a member of the general public could gain access. For
Hope Creek the MEA is 0.56 miles.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL #2
2. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

RG1.3 - GENERAL AREA EMERGENCY

All

EAL:

Field survey results indicate closed window dose rates > 1000 mRem/hr expected to
continue for > 1 hr at or beyond the PROTECTED AREA BOUNDARY

OR

Analyses of field survey samples indicate 1-131 concentration > 3.85E-06 I-Ci/cc at or
beyond the PROTECTED AREA BOUNDARY

Basis:

r efer to Aoendix A for a detailed basis of the rqdio!oPoioa PfflUet !CF,4! q I
I.---------------

This IC-EAL addresses radioactivity releases that result in doses at or beyond the
PROTECTED AREA BOUNDARYsie bGUndafy 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 IG-sEALs, this ,-0-EAL 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.]

r-1-. r-r) A r-,A '-. 'i ; 4 r Lý r rc-
In.q...F.................................................- PA P14"PF49.QO

==l 4 ýk ;14-1 4-,-

equival ent (-D E;). For the purpose of these !Q'4E; Ls,, . the dose quantity tota. .ff•ecti.e do'-
9'. ~ i~.WL./, 9.49.4 9.49..,999 r'j9.J 4!, I -.~ .. 'I I '. ~ 99.4

7'lc DA aA !;qfn n~qc fr~r hý11,ý
TUT11 * ,-r,;4 WTr .. cirr .. r~c U-I'.,,ii ,c

I ~ ~ E F or. L-7. UCC U .4~A'A4 944fJ .V*...4I.. rI. '49'.,'4.94 L1y wJ..I,9 V I.I .4!.. C, r;,L94 C71 1 Ur.jt r-3

~ c-#o*' ~ ~r'~t~i^*, I',~~ ,4ýIni4 +Pku,-r;4 fn=W I 1#U'*, C/'AI ,' ,-,rt,-1 1- 1,-, .,i~'

14ith ths ftwcth.iv!vdin the facijtIý98 6rn~eczencv Polannine ;Zonp.
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

The TEDE dose is set at the EPA PAG, while the 5000 mrem thyroid CDE was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.J

The .site Specific monitor, list in EAL # I should include effluent Men-tGrS en all Potential
release pathways.

-[The m7onitor readin'g EALs should ho determined using a dose a sscss~ent method
that back caGU~A~te s from7 the doGSe IvalueS Scc/f/ed in the /0. SjPco doSeS are genera#ly no!
monitor-ed in real-time, it is suggested that a release iiurat oof one hour be assu med., a
that the EA4Ls be based on a Site &peo'i4 e "dar-y (or beyond) dose of 1 0.00 mrem whol
body, or 5000 mr-ern thyroidl in one hour-, whic-hever- s more l4miting (as was done for- EALs#
an3d #4). if indihviual site anal"'ss, . indicate a longer or sho-ter duratin for the peio.d in which

thesubt~anta portion of the ac-tivity is released-, the longer dluration should be u4sed. I

[The meteor-olog •"6d should be the same 6' those used for dethp A•l aRd
AAI pitor readng E=ALs. The same soue term- (noble gases, pari.ulate.s, anPd hqangen.
may, also be used as long as it maintains a r^eafist ad Pear linoar esoaiation between the
EA4Ls for the four 'iass: ficat Ins, i roper: escalations do not result from~ the use of t 'he same

,pr ' a .i , . .n .,. , , . ,o . ..
term forASI and AG1 GaIGUlationsJ..A

Since dose assessment is based on a-tual meteerGrogy, whereas the monitor reading

EAL is net, the results from these assessments may indicate that the classification is not
warranted, addre y ea high rrela~sifieatire is -11arranted. Foerthisrdas6nr
emergtenctimpldrementingprcedures should Gall for• the timely pefroran e hr bf.d of
naatonatr using atulmeteorROlgy adTelease iAfOrmatiR. if thse resu.ltsof thei se
sesrments are available whenAthe eleases oifisatio maitMde (e.g. initiateds at a lowe u

clasiicaip Ivei), the do6E ; scsm r65ults oerride the meni~ reqdiri EAL.

Explanation/Discussion/Definitions:

This EAL addresses 1 radioactivity release field survey 1-131 sample concentration or count
rate that would result in a Thfrbid ODE dose of grater than 5000 mRem for one hour of"
inhalation at or beyond the PROTECTED AREA BOUNDARY. This Value exceeds the EPA
Protective Action Guides (PAGS). Releases of this magnitude are associated 'with the failure of
plant systems needed for the protection of the public.

The Iodine-i 31 field sur'vey sample concentration and count rate threshold is based on 1-131
dose .conversion factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-ODE
Dose Rate of 5000 mRem/hr for 1-131.

For the purposes of thiis EAL, the PROTECTED AREA BOU NDARY is used as it is an easily
determined location to obtain a field survey dose rate reading or to obtain a field sample.

Hope Creek Page 2 of 3 Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL #4
2. HCGS Offsite Dose Calculation Manual Figure 5.1.1-1, Area Plot Plan of Site
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)

Hope Creek Page 3 of 3 Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-204

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

UNPLANNED rise in plant radiation levels

All

RU2.1 - UNUSUAL EVENT

EAL:

UNPLANNED water level drop in the reactor cavity or spent fuel pool (SFP) as indicated
by ANY of the following:

o Confirmed SFP low level alarm
Annunciator D1-A5 (FUEL POOL LEVEL HI/LO)

o Reactor Water Level Shutdown Range Indicator LI-R605-B21

o Visual observation (local or remote)

AND

VALID area radiation monitor reading rise on ANY of the following:

o Spent Fuel Storage Pool Area (9RX707)

o New Fuel Criticality A Rad (9RX612)

o New Fuel Criticality B Rad (9RX613)

o Temporary Refueling Bridge ARM

Basis:

This If0-EAL addresses increased radiation levels as a result of water level decreases above
irradiated fuel or events that have resulted, or may result, in unplanned increases in radiation
dose rates within plant buildings. These radiation increases represent a loss of control over
radioactive material and represent a potential degradation in the level of safety of the plant.

EAL #1

Hope Creek Page I of 5 Rev. (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-204

[Site spathific 43diatho'w my I ,wllfde i cftrm_ tatioPn. aswater- le•el ape/ pocoals ae
radiaion menitofs, and pbersotne! (e.g., raefueliag crew) rmpors. if avaiable, vicdeo camera
may allow remote w erem .dig oh no ble atither ort-e
fuel~e is covered.o a .i r

storage tan~k level.]

Forexmpl, n_,'• ......'•; ... ;• AM ea ing. myinces. au.topa ned eblutoonsuc

[in light of Reactor Caviy Sea' failue risein at tweo different ,Rsa R ss of war
4n the Spent Fuel PitbFuel roapsfc o Canal at a B nwR, exvpliit inverage of these p or f evelIonts
ofa thsreshtoldre is aporepriate given their potential for increased doses to plant stasf.]

The refueling pathwayj- s the a-sit speei...combination-of. cavitiesAubcS, can-al and pools in
which spen t fuel may be located. 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 nst the
fuel is covered.

For example, an Fefueninghereide ARM reading. may increase due to planned evolutions such
as head lift, or even a fuel assembly being ra2isedin the iraipulatermastluel gradple. Also, a
monitor could in fact be properly- respondingto 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. Generally, increased radia~tion monitor. indications will need to
combined with another indicator (or personnel report) 'of water loss.]

[Ap~te of this EAL ro guires updor-standinhg of the actual r-adiological conditionS
p~sp p the~ v'rýPn' of the mponpro informatipn Uptor~e 9o: 90 09, "KR-85 Hazairdsý from

eOPCONS 1-43. bn....

vi .ALC3.1.Ti vn saae o .nAETprA-A A .1i iraitdfe

VeS eRPV escalatikon•r would be viahe," Fissio,,n-•n÷ Prouc Barrierf;,z: Tablefn mfo~r eventso ifn lep-ratin.

EAL #2

This EAL addresses incrGeases in plant radiation levels that represent a loss o~f control ot
radioactive material resulting in a potential dogradation in the level of safety of the plant.

This EAL excrludes, rad!btion lpy'e increases8 that reSýu14 from planned ar-3tiv.ities such as
us oA f 1adioierap-hic- s-uc-Aes and~movempnt of i~adioactiVe w~aset& ~terials. ,A spebifiG list oG)
AR s is Ino-t required as itWould restrict the applicability of the Threshold. The intent is to

idctif los f cntrl f radioac-tive m~aterial in an moitored aitea.

Explanation/Discussion/Definitions:

Hope -Creek Page 2of 5 Rev. (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-204

The fuel pool low level alarm is actuated by level switch LSHL-4657 when fuel pool water level
drops below 39 ft 9 in. This alarm is actuated by local panel alarm 10C214 1-1 Fuel Pool Lo
Level or 10C214 1-2 Reactor Cavity Low Level. The reactor cavity low level alarms at 75 in.
from LISL-N027 (L-1 1683) reactor vessel level Shutdown Range transmitter 1 BBLT-N027
(1 CCLT-1 1683). The annunciator on local Panel 10C214 is always valid for low Spent Fuel
Pool level, however it is only enabled for the low reactor cavity water level during refueling
operations. The annunciator on local Panel 10C214 alarms on low Spent Fuel Pool level
and/or low reactor cavity water level when the annunciator is enabled.

During refueling operations, the reactor cavity is flooded and reactor cavity level indication is
monitored on the shutdown instrument range (LI-R605-B21).

When irradiated fuel is not seated in the RPV or SFP storage racks, there still remains the
possibility of uncovering irradiated fuel during refueling operations. Therefore, this EAL is
applicable for conditions in which irradiated fuel is being transferred to and from the RPV and
spent fuel pool as well as for spent fuel pool drain down events.

Area radiation monitors that may respond to a loss of spent fuel shielding are those located on
the 201' elevation (refuel floor):

o Spent Fuel Storage Pool Area (9RX707)

o New Fuel Criticality A Rad (9RX612)

o New Fuel Criticality B Rad (9RX613)

o Temporary Refueling Bridge ARM

Definitions:

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

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

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU2 Example EAL #1
2. HC.OP-AR.ZZ-0013(Q) Overhead Annunciator Window Box D1-A5
3. HC.OP-AR.EC-0002(Q) Reactor Level Indication Panel 10C214
4. HC.OP-AB.COOL-004(Q) Fuel Pool Cooling
5. HC.OP-AB.CONT-005(Q) Irradiated Fuel Damage
6. UFSAR Table 12.3-9 Area Radiation Monitor Detector Locations
7. UFSAR Section 9.1.3.5 Instrumentation Applications

Hope Creek Page 3 of 5 Rev. (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-111-204

8. HC.IC-GP.BB-0003(Q) Channel L-11683 / B21-N027 Rx Cavity Floodup Level/RX
Shutdown Range Level Setup

Hope Creek Page 4 of 5 Rev. (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-111-204

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

UNPLANNED rise in plant radiation levels

All

RU2.2 - UNUSUAL EVENT

UNPLANNED VALID area radiation monitor readings or survey results rise by a factor of
1,000 over normal levels (Note 7)

Note 7: Normal levels can be.considered as the highest reading in the past 24
hours excluding the current peak value

Basis:

Thic I1fLLAI "ir4r rnr, ,-r .Aoo r .rn4in+inr, It• t1c, no n rrtc i Iitr x-. ~Ain+ &z Ir 1 z /,:pI r, rxnn=c n zQ_ hr. tniI

irrldiAtpri fu, I or ev.ent- that have resulted, or may result, #in UNPLANNED increases in
radiation dose rates within plant buildings. These radiation increases represent a loss of
control over radioactive material and represent a potential degradation in the level of safety of
the plant.

EAL #1

rQ/+ 0 n- ;,,, ; 4
;'"*nc 4-;, ,,,ri 4rr ;t n*l fmtn*L cIF Pr~, n lo ~ for Ioit ,o / l iroo o r'nI

1-~IL Lf'L t:7 LI IL4tt7tLA.,LtIC It.J ILA It7 MItL It "0 t "-? =~L iL At~ LA ALIL L PILAtLA t..tI Li UL v a

rnin*f~f --- ,,, r.-,-. '-- c-tnfr -r~t,-lr /-.r rF - r ti-tn-AA -- 4nr,c /-F n nl iai
4

na -~r

i- n, it~iApr - t.~. ~ r~~rt ;. . l. -.. ~ tc. nu ngrt J.,,rth- -. ,- -ctr ~n t
.ti *~.n ~. ~nr+,r cu LAt ~tL * L~t LL A LJA.Jfl LIAAJt L.ILf.IA itit lt L VL iIA A-t1,Lti itLit t L1-t ft;L~ t L

4 1- 1, - I J -J 4 - I- - I- - - -J J.' 4.. - - -- - - -

storiage tank level.]
i NJ 0tv tichbVU I if i if if !if ".11if it iký -1 Vý CNVt 1 t 1C1%Vbf1-1 1 crtv - - - - - - -- 11 1 ý - 1-1

[Inlight , R t-',,,',, Sea! fa/iure in*irarda*" at twoG diffe re .. A/Ps and les of wat..
1th n F-uel PitFRuelTranafer Canal at a 9 A/R, explicit everage of these tc- ef a

at,ý c-' ' old "i m e ia their AqF tltLatLA ose to alant aff.!
I E I - I- iv --

The refueling pathway is a site sp ecifi cmbinratien of cavities, tubes, carals nRd

water level, it MiGht not be a reliable indication of whethe~r or: not the fuel is co)vered.
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HCGS ECG - EAL Technical Bases EP-HC-1 11-204

[For example, a refe•C,-ig bridge ARM reading may incre..e duo to planed eVo.ution
su.h as hoad lif, or oven a fuel assembly being ... raisd the manipulator mast. Also, a

monitor cOUld in fact be properly reFspoRding to a know event invvnhIng traner orf re•l Pc-tin

of a source, stored in or near the fuel pool or responding to a planned evolution such as
remval of the reactor head. Generally, inreFased radiationý montor indications will Reed to

coAmbinePd wNith another indicator (Or personnel report) of water loss.]

[Appcatin of this EL ieqire u tn Gof te acntua ogicl condition

.... in the..inity the mo r n No Pie•,, gso,- 08, "KR,85 Hazard•e fom
a FUel' Sl•-064d be c-ns•aid..cdin establi-hing radiation mo- nitor E.ALes

For; refueling events where the water level drops below the RPV flange e4less44Gan
would be .via r... This event esalates to an Alert per AA2 if irradiated fuel outside the

reactor vessel is uncovered. For events involving irradiated fuel in the reaeter vessel,
escaatin wuld- be- vi-a the Fission Product Barrier Table for events in operating modes 1 4-.

This EAL add resses increase-s in plant radiation levels that rep rosent aleoss of control ot
radio~active material resulting in a poEtential degradation in thle oevel of safety of the plant.

This EAL excludes radiation level increases that result from planned activities such as use of
radiographic sources and movement of radioactive waste materials. A specific list of ARMs is
not required as it would restrict the applicability of the threshold. The intent is to identify loss of
control of radioactive material in any monitored area.

Explanation/Discussion/Definitions:

Definitions:

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

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

1. NEI 99-01 Rev. 5, AU2 Example EAL #2

EP-HC-111-204

Hope Creek Page 3 of 3 Rev. (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-204

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the RPV

All

EAL# & Classification Level: RA2.1 - ALERT

EAL:

Damage to irradiated fuel or loss of water level (uncovering irradiated fuel outside the
RPV) that causes a VALID high alarm on ANY of the following radiation monitors:

o Spent Fuel Storage Pool Area (9RX707)

o New Fuel Criticality A Rad (9RX612)

o New Fuel Criticality B Rad (9RX613)

o Refuel Floor Exhaust Duct Rad Channel A (9RX627)

o Refuel Floor Exhaust Duct Rad Channel B (9RX628)

o Refuel Floor Exhaust Duct Rad Channel C (9RX629)

Basis:

This t-rEAL addresses 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 an actual or substantial potential degradation
in the level of safety of the plant.

These events escalate from AU2-EAL RU2.1 in that fuel activity has been released, or is
anticipated due to fuel heatup. This iC-EAL applies to spent fuel requiring water coverage and
is not intended to address spent fuel which is licensed for dry storage.]

EAýL#1
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HCGS ECG - EAL Technical Bases EP-HC-1 11-204

[Site spec-ific- indic-ations may ipncludie instrurnentat:on suc-h as w~aterlevel and leca! ara
Tiadiation monitors, and personnel (of.g., rfueig Grew) rfuel ifoer available, decamge

Inreased veiatneed t r4 hp readrq ings may be indicatonMakfea radioa cti vit reease 43 wafte
stora go. tn ee

[1n light of Reactor Cavit" Sea! fau- ipldonts at tiwo 'I diffP-eront4/Pc' ap/ls of Awate~r
np the Spent F~uel P-itq-ue! Transfor C anal at a tA/R, explicit cot/crage of thes 4,pe ec f cP,-i#qc

Wa the hol# is appr-opriate g4wen their potentia! for increased doees to p/ant staff-.1

EAL #f2

This EAL addresses radiation monitor indications of fuel uncovery and/or fuel damage.

Increased ventilation monitor readings may be indication of a radioactivity release from the
fuel, confirming that damage has occurred. Increased background at the ventilation monitor
due to water level decrease may mask increased ventilationexhaust 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, a refueling bridge ARM reading may increase due to planned evolutions such as
head lift, or even a fuel assembly being raised in the ,,,-pulater mastfuel grapple. Also,a
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. Generally,.increased radiation monitor indications will. need to
combined with another indicator (or personnel report) of water loss.1

4PrpkGa~pg ef#-' t /\i3 E,4 ,,,ro~ under~stac'36hIIg of th a tua' r-di/qIP.PCV-ai G~"'it''7

pr-esc"nt in the icinity of the monitor:.- inADF-mation Notice. No:-. 90 98, "KR 85. Hazards fro
De~ayed F-e!'7s, uld be Gens;*dcre in estabgship7Lg radiation monitor- EALs.],

Escalation of this emergency classification level, if appropriate, would be based on AS-1-EAL
RS1.1 or AG4EAL RGI.1.

Explanation/Discussion/Definitions:

When the spent fuel pool and reactor cavity are connected, there could exist the possibility of
uncovering irradiated fuel. Therefore, this EAL is applicable for conditions in which irradiated
fuel is being transferred to and from the RPV and spent fuel pool.
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EAL#: [ 2.o



HCGS ECG - EAL Technical Bases EP-HC-1 11-204

For a loss of shielding, the source of the radiation is within the reactor cavity or spent fuel pool.
Without the shielding provided by normal water inventory, radiation levels from irradiated fuel
and activation products will rise substantially.

Area radiation monitors that may alarm in response to damaged spent fuel or loss of spent
fuel shielding are those located on the 201' elevation (refuel floor):

o Spent Fuel Storage Pool Area (9RX707)

o New Fuel Criticality A Rad (9RX612)

o New Fuel Criticality B Rad (9RX613)

The Refuel Floor Exhaust Duct Rad Monitors 9RX627, 9RX628 and 9RX629 are process
monitors and are designed to detect a release of Fission Products to the Reactor Building
atmosphere. Hence, they are included as part of the EAL threshold, to confirm the magnitude
of damage to an irradiated fuel bundle. These monitors can also react as Area Radiation
Monitors, in the event of rising radiation levels due to lowered shielding, as would occur during
a loss of spent fuel pool inventory event. It is important to distinguish between the cause for
rising radiation levels when classifying an event under this EAL.
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Definitions:

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

EAL Basis Reference(s):

1.
2.
3.
4.
5.
6.
7.

NEI 99-01 Rev. 5, AA2 Example EAL #2
UFSAR Table 12.3-9 Area. Radiation Monitor Detector Locations
HC.OP-AR.ZZ-001 3(Q) Overhead Annunciator Window Box D1 -A5
HC.OP-AB.COOL-004(Q) Fuel Pool Cooling
HC.OP-AB.CONT-005(Q) Irradiated Fuel bamage ..
H.C.RP-AR.SP-0001 (Q) RMS Alarm Response
HC.OP-AR.ZZ-0019(Q) Overhead Annunciator Window Box E6-A3
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HCGS ECG - EAL Technical Bases EP-HC-1 11-204

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the RPV

All

RA2.2 - ALERT

EAL:

A water level drop in the reactor cavity or spent fuel pool that will result in irradiated fuel
becoming uncovered

Basis:

This IC addresse c an rea sc R in adiation dose rates Within plant buildings, and may be a
precursor to a radioactiVity rcleasc to the cnVir.nmcnt. These This events represents a loss of
control over radioactive material and represents an actual or substantial potential degradation
in the level of safety of the plant.

[These-This events escalates from A42-EAL RU2.1 in that fuel activity has beeR-released, &r
is anticipated due to fuel heatup. This -,-EAL applies to spent fuel requiring water coverage
and is not intended to address spent fuel which is licensed for dry storage.]

EAL #1

Site S19Gfic-lindications may include instrumentation such as water level and local area
radiation monitors, and personnel (e.g., refueling crew) reports. If available, 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 water
storage tank level.]

[in !ight of Reactor- Cavit Seal failure in id-ents at twoe different PA4F?& and lesas of wateL
ný the Spc'FulP4ýe Trasf Cane! at a BAWR, expgcit coeýrage of these types of e vents
,'•a.threshold # 1 is appr-op.. at. gi.n the#: potential for in..reased doses to plant staff ]

EAL #2

Hope Creek Page 1 of 3 Rev. 0 (draft E)

EAL#: RA2.2



HCGS ECG - EAL Technical Bases EP-HC-1 11-204

This EAL addresses radiatiR n monitor• ndicati9onof f•e• l U...v... and/,r fuel damage.

!Rnerased Vent'iation monRitor rcadingS May bc indicationR of a radioactivity release fro
the fuel, confirming that damage haS occurred. InrGease-d backgr'oundI at the ventilationR
monGitor due to) water level decrease may mask inrpeased ventilation; exhaust airboRne activity
and ne.ds to be considered.

While a radiation monitor could detect ancrease. in dose rate due to a drop in the
v,,atcr level, it Might Rnt be a reliable iRdicatiOnR f whetherF o•r t the fuel is covered.

[For example, a refueling bridge ARM ea.ding May ncedue to plan.ed evolutions
such as head lift, or even a fuel assembly being raised in the ma•ipulator mast. Also, a
monitr4 could in fact be ýpropely responding to a known e'vent involvig transfer or relocatn
of a source, stored in or near the fuel pool or responRding to a planned evolu1tion such as
re-mo'val o4f the reac-tr, head. GG.eneally, nR..ea. d radiction monitor indications Will need-t
combined with another indicatlor (or personnel rcpert) of water leSS.]

[Appgication of thi:s E,4L requires unders tan3di~g of the actuai radiele0g~l ee! cndWtios
Pr-esen3tin the vPicitf the monitor. InformPatio. Notice No. 90 0,"K, ' ..45 Haza.rds from
Decayed dF4e!" cshoufd be conqsidered in establishin~g radiation monitor EAL-s]

Escalation of this emergency classification level, if appropriate, would be based on AS4-EAL

RS1.1 orAG4EAL RGI.1.

Explanation/Discussion/Definitions:

None

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA2 Example EAL #1

Hope Creek Page 2 of 3 Rev. 0 (draft E)

EAL#: RA22



HCGS ECG - EAL Technical Bases EP-HC-1 11-204

This- page intentionally blank

Hope Creek Page 3 of 3 Rev. 0 (draft E)

EAL#:RA2o2



HCGS ECG - EAL Technical Bases EP-HC-1 11-205

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

3 - CR/CAS Rad

Rise in radiation levels within the facility that impedes
operation of systems required to maintain plant safety
functions

All

RA3.1 - ALERT

EAL:

Dose rates > 15 mR/hr in the Control Room (9RX710)

Basis:

This 4-G-EAL addresses increased radiation levels that- impact continued operation in areas
requiring continuous occupancy to maintain safe operation or to perform a safe shutdown.

The cause and/or magnitude of the increase in radiation levels is not a concern of this 1,-EAL.
The Emergency Coordinator must consider the source or cause of the increased radiation
levels and determine if any other 4G-EAL may be involved.

[This !C is not mpeaRt to apply, t• 4 .re.a.se. in the !Gotainent dome r.a. d•agn mo. tore
asteeare event w~c- are aeld-esddr l in dnthe f~cssi~p !produI bairers table.

{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 1II.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.]

Are-e-The area requiring continuous occupancy at Hope Creek Peudue- is the Control Room
and, as appropriate to the site, any other control StatienS that arpe s-taff1edconRtinuou1sly, such as-
a radWaste conrol1 room, or a secUrity alar-m Station. [Tpc/ythese aresas are- the Centre
R...m en the CeRtral Alarm StationR (CAS).]

Explanation/Discussion/Definitions:
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The area that meets this threshold at Hope Creek is the Control Room. The Central Alarm
Station (CAS) is not included in this EAL because it is located at Salem. Control Room ARM
(9RX710) measures area radiation in a range of 1 - 104 mRPhr.

Hope Creek Page 2 of 3 Rev. 0 (draft E)
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA3 Example EAL #1

2. HCGS UFSAR Table 12.3-9 Area Radiation Monitor Detector Locations
3. HC.RP-AR.SP-0001(Q) RMS Alarm Response
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EAL Category:

EAL Sub-category:

Initiating Condition:

OPCON Applicability:

E - ISFSI

Spent Fuel Transit & Storage

Damage to a loaded cask CONFINEMENT
BOUNDARY

Mode NOT applicable

EAL# & Classification Level: . EUI.1 - UNUSUAL EVENT

EAL:

Damage to a Multi Purpose.Canister (MPC) CONFINEMENT BOUNDARY as-.indicated by:
on-contact radiation readings > 600 mR/hr (gamma t. neutron) on the surface of the spent
fuelcask, excluding the air vents, OR > 60 mRlhr (gamma + neutron) on the top~of the
spent fuel cask.

Basis:

An NOUE UUNUSUAL EVENT in this 9-,-EAL is categorized on the basis of the occurrence
:of an. event of~sufficient, magnitude that a loaded eask-MPCCONFINEMENTBOUNDARY
is damaged or violated..This includes, classification based on a loaded fuel storage: cask:: -
CONFINEMENT BOUNDARY loss leading to the degradation of the fuel durihig slorage o-r-.
posing an operational safety problem with respect to its removal from storage.. .

, N.-~ - P 4 , _. I Q 7 QI Q.- f- 4, , A .,- 1 ,- '_ f- - -.- 4- / Q A M I ,Atll Imrl-'f -.I Z"') ' C"'A. I-
I~~~~~~~~~~ HDC -1 J;JL t1d Il QAI .' ~1S.L.I~ ILrL~

,ceeýý~edinx the Gak('e) Ce rtifihat of QG floaRe andf th ;:~ed NRC Safety
EValuatiGn Report idenetifyna tUa unpheRGopena cllnntS aP~ de rndetit Gnditone that coul
potenPtia141y 'efft the CONFNAEM4ENAT- BOUJNDARY. This EAL addnesese a drojpe d ak

.31 ,- Gve QjEQ.L1I T-'4-d 44 g II I.I. II IIJ~•. I.'IJ LII .. 'V3 tu-11211

aL,7J ,,,. .3 .;jT

Explanation/Discussion/Definitions:

This EAL applies to emergency conditions affecting a spent fuel cask caused by an
accident or natural phenomena. This EAL would be applicable at all times in all
Operational Conditions for a loaded spent fuel storage cask from the time the lid is
installed, as the cask leaves the Hope Creek Reactor Building and during transport to and
storage at the INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI). This
EAL provides for an Unusual Event classification, which may be entered if conditions
occur that have the potential for damaging or degrading the CONFINEMENT BOUNDARY
of a spent fuel cask. Damage to the storage cask could result in an increase in direct
radiation readings from the cask. A similar Salem EAL is only applicable for a Salem spent
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fuel cask that is in transit to the ISFSI. After the spent fuel cask is in place at the ISFSI,
any further conditions that could adversely impact the ISFSI or an individual cask from
either Salem or Hope Creek would be assessed and classified as needed by the Hope
Creek Shift Manager (SM) per this EAL.

As provided in thb Holtec HI-STORM 100 System Certificate of Compliance (CbC),
Appendix A (Technical Specifications), Section 5.7.4 contains radiation values for the cask
that should not be exceeded. Under Amendment #5, the highest allowable radiation level
on contact with the HI-STORM 1 00 cask body is 300 mR/hr on the side of the cask~and 30
mR/hr on. the top of the cask.. Keeping in line with NEI guidance that a UE is warrantedfor
radiation conditions at a leVel of twice the Technical Specification value, 600mR/hr and
60 mRi.hr are being used as the EAL threshold radiation levels.

Continued use of this lower value is conservative, for casks loaded under later.CoC
-,amendrt"enhs"Where the radiation limit'values may increase.-The threshold values: are:.

• sufficiently' abov'"nho"minal radiati"n ievelsýOf the CONFINEMENT BOUNDARYthat'.."

radi~ti6•"i'"dVeIls: -above this EAL threshold w6uld indicate significant damage to.the:
CONFINEMENT BOUNDARY.

No releases of radioactive material requiring offsite response or monitoring are expected
because-he seal-welded spent fuel canister (part of the CONFINEMENT BOUNDARY) is
designed to remain intact under all normal, off-normal, and credible accident conditions of
ohnsitetranlport and storage at thb ISFSI" according to Hobte€c licensing dobcdmrneht TPrior

.. "tob ntb li.ti6b'1of'the s"1-i fiel cisk li'd1.on the HI-STORM 1:00a sk;: emer"gency
.lasifi".atirns•wid "be. based" d oth-e-r Category R EAL.- " -

Definitions.:

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex
that is designed and constructed for the interim storage of spent nuclear fuel: and
other radioactive materials associated with spent fuel storage.

CONFINEMENT BOUNDARY: Is the barrier(s) between areas containing
radioactive substances and the environment and includes the multi-purpose
canister (MPC) and, for the purposes of this EAL, the associated cask shielding.

EAL Basis .Refere.nce(s):

1. NEI 99-01 Rev. 5, E-HU1 Example EAL#1
2. HOLTEC HI-STORM 100 UFSAR, Chapter 5 and Chapter 11
3. Certificate of Compliance, Docket # 72-1014
4. Holtec International Final Safety Analysis Report for the HI-STORM 100 Cask System

Holtec Rpb)rt No.: H1i-20'02444
5. Certificate of Compliance No. 72-1014 Appendix A Technical Specifications for the HI-

STORM 100 Cask System Section 1.1 Definitions
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

HUI.1 - UNUSUAL EVENT (Common Site)

Seismic event identified by ANY two of the following:

o Earthquake felt in plant by Control Room Operators

o SMA-3 Event Indicator (flag) white on Panel 10C673

o National Earthquake Information Center (NEIC) (Note 4)

Note 4: The NEIC can be contacted by calling (303) 273-8500. Select option #1
and inform the analyst you wish to confirm recent seismic activity in the
vicinity of Salem/Hope Creek Generating Station. Provide the analyst with
the following coordinates: 390 27' 46" (39.4650) north latitude, 750 32' 08"
(75.5370) west longitude.

Basis:

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

EAL 21

Damage may be caused to some portions of the site, but should not affect ability of safety
functions to operate.

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.
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[Fogr moast plants with selaic inatr, mnain the seiarnic switches are set at an?
a ~eeer-aton of abt 0. 0 1g. This EA L &hould be devolopd op site . s-eifiG bade. T- moth-P
Of dch'te'on Ga7 be based en iI3atr-umotation, vagldated ~by a re/labl sIuce ot:In~ ~ opeorator

The National Earthqquake Information Center can confirm if an earthquake has occurred in the
area of the plant.

Explanation/Discussion/Definitions:

The HCGS seismic instrumentation consists of a Kinemetrics SMA-3 Strong Motion
Acce.lerograph. (Auxiliary Building Upper Relay _Rqpm) and associated sensors that are .
equipped with seismic triggers set to alarm and initiate recording at an acceleration equal to or
exceeding 0.01 g. When the seismic trigger activates the SMA-3 Event Indicator (flag) will
change from black to white and the amber event alarm will illuminate. The amber event alarm
will extinguish when ground acceleration reduces below the 0.01 gsetpoint but the Event
Indicator (flag) will remain white until manually reset. Three time-history triaxial accelerati-on
sensors are provided. These sensors transmit electrical signals to the Upper Relay Room
where they are recorded on magnetic tape.

The National Earthquake Information Center (NEIC).can confirm seismic activity in the vicinity
of the SGS/HCGS site. Refer to Note 4 to contact the NEIC. -

Alternatively.go't6 the USGS NEIC website:

http.//earthquake. usgs.gov/eqcenter/ - .

On the US map, click on 'New Jersey' and then click on earthquake indicator for information.
The maps are updated within 5 min. of a measured earthquake.

Additional Earthquake information can be found on the internet at:

o http://www.earthquake.usgs.gov

o http://www.mgs.md.gov (click on "Live Earthquake Data online")

o http://earthquake.usgs.gov/regional/neic

This event escalates to an ALERT under EAL HA1.1 if the earthquake exceeds Operating
Basis Earthquake (OBE) levels (0.1g).

An approximate relationship between acceleration units in gravity and magnitude reported per
the Richter scale is as follows:,

An Acceleration of: is approx. equal to a Richter Scale Magnitude of:
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0.01g

0.02g

0.1g

0.2g

4.0.

4.5 •,

5.5 1 o

6.5 C,,
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Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #1
2. HC.OP-SO.SG-001(Z) Seismic Instrumentation System Operation
3. HC.OP-AB.MISC-001 (Q) Acts of Nature
4. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator Window Box C6
5. UFSAR 2.1.1.1 Specification of Location
6. UFSAR 1.2.1.5 Seismology
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

EAL# & Classification Level: HU1.2 - UNUSUAL EVENT (Common Site)

EAL:

Basis:

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

P ' f 1 2

This EAL is based on a tornado strikiRg (touching down) within the PROTECTED AREA or high
winds onsite within the Protected Area.

[The high Wind value shou.d be bascd on site Spe.ifi. FSAR design ,asis as lo•Rgs it

Escalation of this emergency classification level, if appropriate, would be based on VISIBLE

DAMAGE, or by other in-In-plant conditions, via EAL HA1.2.

Explanation/Discussion/Definitions:

Average, as used in the EAL threshold, is intended to be the 15 minute average as provided on
SPDS and not the instantaneous wind speed.

The design wind velocities are 108 mph (including a gust factor of approximately 1.3) at 30 feet
above ground. However, the Control Room wind speed only provides indication up to 100 mph
so the classification threshold has been capped at 95 mph to allow for onscale indication of
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wind speed. The SPDS display provides wind speed readings on a 15-minute average. The
manner in which the HCGS SPDS processes data from the meteorological instrumentation
differs from the SGS SPDS; consequently, minor differences between HCGS and SGS
readings may occur.

A tornado touching down within the PROTECTED AREA warrants declaration of an
UNUSUAL EVENT regardless of the measured wind speed at the meteorological tower. A
tornado is defined as a violently rotating column of air in contact with the ground and
extending from the base of a thunderstorm.

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Conditions:

o Phila/Mount Holly (609) 261-6600

o NWS Web site http://www.erh.noaa.qov/er/phi

o Phila/Mount Holly (609) 261-6604

o Phila/Mount Holly (609) 261-6602

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #2
2. UFSAR 3.3.1.1 Design wind Velocity
3. OP-AA-108-111-1001 Severe Weather and Natural Disaster Guidelines
4. NC.CH-SC-MET-1206(Q) Meteorological Monitoring System Calibration and Maintenance
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5. HC.OP-AB.MISC-0001 (Q) Acts of Nature

EP-HC-1 11-207
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

EAL# & Classification Level: HU1.3 - UNUSUAL EVENT

EAL:

Main Turbine rotating component failures resulting in EITHER of the following:

o Main Turbine casing penetration

o Main Turbine or Generator Seal Damage

Basis:

These-This EALs ace-is categorized on the basis of the occurrence of an event of sufficient
magnitude to be of concern to plant operators.

EAI #4

This EAL addresses main turbine rotating component failures of sufficient magnitude to cause
observable damage to the turbine casing or to the seals of the turbine generator. 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.

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 EAL HU2.1 and EAL HU3.1.

This EAL is consistent with the definition of an UNUSUAL EVENT NOUE while maintaining the
anticipatory nature desired and recognizing the risk to non-safety related equipment.

E=qcr; lation of this cm..ge..Y claSSification le.'.l, if app•.p•iat,, would be to Escalation of this
emergency classification level, if appropriate, would be to EAL HA1.3 based on damage done
by projectiles generated by the failure or by the- any radiological releases in category R. fe-F-a
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BWR, or in c"•n.untion With a Steam generator tube rupture, for a PWR. These latter even
..ou.ld be ,.a.ss.fied by the radi,,,gial . C.. or F....... IPrdut Barrier CGs.
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Explanation/Discussion/Definitions:

Main Turbine rotating component failures of sufficient magnitude to cause damage to the
turbine casing or turbine/generator seals increases the potential for leakage of
combustible/explosive gases and of combustible liquids to the Turbine Building or damage to
plant systems due to PROJECTILES. The presence of H2 gas in sufficient quantities may
present a combustion hazard. Actual fires and flammable gas build up is classified under fire
and flammable gas EALs.

Generator seal damage observed after generator purge does not meet the intent of this EAL
since it did not impact normal plant operations.

Turbine rotating component failures may also result in other direct damage to plant systems
and components. Damage may rupture the turbine lubricating oil system, which would release
flammable liquids to the Turbine Building. Potential rupture of the condenser and condenser
tubes may cause flooding in the lower levels of the Turbine Building. This damage should be
readily observable.

Escape of H2 gas from the generator due to a loss of seal oil pumps or turbine lube oil without
a turbine rotating component failure should not be classified under this event but should be
reviewed lAW EALs in Subcategory H.3, Hazardous Gas.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property Owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability or personnel safety.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #4
2. UFSAR 3.5.1.3 Turbine Missiles
3. HC.OP-AB.BOP-0002 (Q) Main Turbine
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EAL Category:

EAL Subcategory:

Initiating Condition.

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenbmena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

HU1.4- UNUSUAL EVENT

Visual Observation of Flooding in ANY Table H-I structures that confirms ANY of the
followiing: .. .. :" . . . ' . . .

0 Reactor Building Floor Levels above the Maximum Normal Floor Level (> 1 in.)
referenced in EOP 103 104, Reactor Building and Radioactive Release Control

o Receipt of SSWS Pump Room Flooded Alarm A1-B2 (PUMP ROOM FLOODED)

o Greater than 2 in. of water in ANY other area that contains a Safety System(s)

AND

The Safety Related Equipment is required by Technical Specifications for the present
operational-condition (OPCON)

Table H - Plant Structures.Containing Safe

Shutdown Systems or Components

-0 Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

These-This EALs a--e-is categorized on the basis of the occurrence of an event of sufficient
magnitude to be of concern to plant operators.
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EAL -#3

This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment, or outage activity mishaps.

[The site .. p...g areas o,-,d. these areas that ontai SS-,e ,..,',q,, ,d ofo Sf
shutdown of tho plant, which4 are Pet design3ed to he9 partially or- ful" sLub1cr-ed. Th3e pian'
!PEEE may provide ;ioht into areas to be cn ... dere d whe,, d.... lo . ,g this EAL]

Escalation of this emergency classification level, if appropriate, would be based VISIBLE

DAMAGEDEGRADED PERFORMANCE via EAL HA1.4, or by other plant conditions.

Explanation/Discussion/Definitions:

Flooding as used in this EAL describes a condition where water is entering the room faster
than installed equipment is capable of removal, resulting in a rise of water level within the
room. Classification of this EAL should not be delayed while corrective actions are being taken
to isolate the water source.

Flooding in the structures listed in Table H-1 represents the potential to directly impact
continued safe operation of the plant. This EAL specifically addresses those areas of the plant
where flooding presents a challenge to Safety System(s). Visual Observation of the flooding
should occur prior to classification to validate any alarm conditions. Flooding is an event or
condition in excess of the available sump pump handling capability (installed or temporary)
that has the potential to affect a safety system(s) required for the present operational condition
(OPCON) and is not the result of a controlled/preplanned evolution.

Events classified under this EAL, for example, include the effects of flooding from system
malfunctions, component failures, or repair activity failures (such as a failed freeze seal).
Those events that result in the flooding of an area as the direct result of a planned evolution,
such as system draining in preparation for an equipment outage, do not warrant event
classification, unless the draining cannot be successfully terminated. Safety System is any
system or component included in the Technical Specification.

For the purpose of implementing this EAL, levels in the Reactor Building that would require
classification under this EAL are defined as the Maximum Normal Floor Level in the EOPs.
Exceeding this level in any of the Reactor Building areas would require running all available
sump pumps. If level in these areas cannot be lowered to below the 1 in. level, systems
discharging into this area are to be isolated, except for systems required to:

o Ensure adequate core cooling

o Shutdown the reactor

o Protect primary containment integrity
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o Suppress a fire

SSWS Pump Room Flooded Alarm Overhead Annunciator A1-B2 (PUMP ROOM.FLOODED)
is fed from the following CRID points: D5518, D5519, D5533 and D5534. The setpoint for the
SSWS Pump Room Flooded Alarm is 1' for either A/C SSW pump room or B/D SSW pump
room. Possible causes for flooding in these areas are an Service Water System leak (strainer,
pump, valve, pipe), Fire Protection System leak,' or Sump Pump malfunction.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed bythe security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled. by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency .classificatioh, area from the PSEG Nu.lear. access road'
checkpoint and inward tOwardS the stations is considered the OCA..

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examinati.bn-of systems in standby status'as well asthose in"

operation. When a safe shutdown system is in operation, its peirformance can be.
directIY observed and'compared to its design capability (e~g., rated flow is required but
can-not be' achieved). When an operating safe shutdown system cannot fulfill its design
function', its performancejis degraded. When a safe shutdown system is in-standby, its
performance capability m-ay not be readily determined. One or more of.the following can
provide indirect indication of its performance capability:'

o . Electrical faults on power supplies

o, Nrmally closed. breakers in tripped position

0 System annunciators activated.

o System warning lights lit

6 Insufficient system pressure.from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #3
2. HC.OP-EO.ZZ-01 03/4 (Q)-FC Reactor Building and Radioactive Release Control
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3. HC.OP-AR.ZZ-0001(Q) Overhead Annunciator Window Box Al

EP-HC-i 11-207
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EAL Category: H - Hazards & Other Conditions Affecting Plant Safety

EAL Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting the
PROTECTED AREA

OPCON Applicability: All

EAL# & Classification Level: HU1.5 - UNUSUAL EVENT (Common Site)

EAL:

River level > 99.5'

OR

River level < 80.0'

Basis:

This EAL address.s o.ther site Specifi pheno.mena (such as hurricane, flood, or seiche) that can
be pFreUrSors of mo.re serious , , vents.See Explanation Section below:

Explanation/Discussion/Definitions:

The first condition of this EAL indicates river level conditions that can threaten the level of
safety of the plant due to flooding. River level > 99.5' (+10.5' Mean Steam Line, MSL) is
indication of impending site flood conditions. Flood protection measures are required by Hope
Creek Technical Specifications and procedure at 95.0' (+6.0' MSL). At this river level
precautionary actions are taken, including filling outside tanks and ensuring that perimeter
flood doors are closed. These actions ensure that the facility flood protection features are in
place prior to a river level which would necessitate their use.

The high river level threshold is at the river level that would require a plant shutdown. Hope
Creek Technical Specification actions required by a river level of > 99.5' includes placing the
plant in at least Hot Shutdown within the next 12 hours and in Cold Shutdown within the next
24 hours.

The grade level at the Salem station is lower than that for Hope Creek (Salem = 99.5', Hope
Creek = 101.5').

The second condition of this EAL indicates river level conditions, River level < 80.0'
(-9.0'MSL), approaching the loss of the Service Water Intake (Ultimate Heat Sink). This level is
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one foot lower than the historical low water level of 81.0' (-8.0'MSL) (December 31, 1962) and
is higher than the Service Water pumps design level.

These events will be escalated based on damage to plant safety systems, loss of fission
product barriers or abnormal radiological releases as discussed in other EAL categories.

River level indication is displayed on LR-2220-1(2) which has a range of 72' to 102'.

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Conditions:

o Phila/Mount Holly (609) 261-6600

o NWS Web site http://www.erh.noaa.gov/er/phi

o Phila/Mount Holly (609) 261-6604

o Phila/Mount Holly (609) 261-6602

Definitions:- -

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored. by intrusi.on detection systems. Access to the PA requires proper security,
clearance and is controlled at the Security Center. -

OWNER CONTROLLED AREA (OCA): Property owned,. maintained an d controlled by.
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency. classification, area from the PSEG. Nuclear access road
checkpointand inward towards the stations is considered the OCA.

EAL Bases. Reference(s):.

1. NEI 99-01,- Rev. 05, HU1 Example EAL #5
2. HC.OP-AB.MISC-0001 (Q) Acts of Nature
3. Technical Specification Section 3/4.7.3
4. Technical Specification Section 3/4.7.1.3,.
5. UFSAR 2.4 Hydraulic Engineering
6. UFSAR Figure 2.4-3 Datum and Water Level Relationships
7. OP.SH-1 08-111-1001 Severe Weather and National Disaster Guidelines
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

HAI.1 -ALERT

Actuation of the OBE Seismic Switch (> 0.1 g) as indicated by EITHER:

o Annunciator C6-C4 (SEISMIC MON PNL C673) activated

o Amber alarm light on the Seismic Switch Power Supply Drawer Panel 10C673

AND

Earthquake confirmed by ANY of the following:

o Earthquake felt in plant by Control Room Operators

o National Earthquake Information Center (NEIC) (Note 4)

o Control Room indication of DEGRADED PERFORMANCE of safe shutdown
systems

Note 4: The NEIC can be contacted by calling (303) 273-8500. Select option #1
and inform the analyst you wish to confirm recent seismic activity in the
vicinity of Salem/Hope Creek Generating Station. Provide the analyst with
the following coordinates: 390 27' 46" (39.4650) north latitude, 750 32' 08"
(75.5370) west longitude.

Basis:

These-This EALs escalates from HUI.1 in that the occurrence of the event has-may have
resulted in damage to plant structures or areas containing equipment necessary for a safe
shutdown, or a-s-may have caused damage to the safety systems in those structures
evidenced by Ceontrol R-room 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
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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 of this emergency classification level, if appropriate, would be based on System
Malfunction 4-GsEALs.

EALS #2 -5

[These EALs should .pec-.fy, e .. p..ifi' strf÷tt, 9. p...... that con tain safe4 system.. ,
or- component and fupnctions required dforsafc shutdown of the plant. Site Specific- Saf
Shutdow Ana4l'sis should be.c-onsulted for eguipmep~t and plant arcas requir FedG to establish 0G

maintain9 Safe shutdown.]

EAL #1

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

[This thr esh old should be bassed- on'sie specnific FSAR dee/gb bbsis. See E-RR!
sponsored "Guideiines for Aju ole ar Plant Respns toa ahqaedae coe 9

for iformqatio -P Seismic event 6ategor7 9e s]

The National Earthquake' information Center can confirm if an earthquake has occurred in the
area of the plant.

Exptanation/Discusýsion./Definitions:

Ground motion acceleration of 0.1g is the Operating Basis Earthquake (OBE) for HOGS.

HOGS seismic instrumentation consists of a Kinemetrics SMA-3 Strong Motion Accelerograph
(Auxiliary Bubild-ing" Upper Re'l-ay-R'o'o-m) -an d-a-ssocia't-e-d s'ensors that -are equipped w ith s'e'ismic
triggers set to alarm and initiate recording at an acceleration equal to or exceeding 0.01 g..
When the seismic trigger activates the SMA-3 Event Indicator (flag) will change from black to
white and the amber event alarm will illuminate. The amber event alarm will extinguish when
ground acceleration reduces below~ the 0.01 g setpoint but the Event Indicator (flag) will
remain white until manually reset.

The amber Sei'smic Switch Event AaI~m on th'e Seismic Switch Power Supply (SP-1) will
illuminate at an acceleration equal to or exceeding 0.1 g (OBE). This also annunciates the
seismic activity alarm 06-04 (SEISMIC MON PNL 0673). Three tim~e-history triaxial
acceleration sensors are' provided. These sensors transmit electrical- signals to the Upper
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Relay room where they are recorded on magnetic tape. These tapes are analyzed to
determine the exact magnitude of the seismic event and to confirm whether the OBE has been
exceeded.

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.

The National Earthquake Information Center (NEIC) can confirm seismic activity in the vicinity
of the SGS/HCGS site. Refer to Note 4 to contact the NEIC.

Alternatively go to the USGS NEIC website:

http.:/earthquake. usgs. gov/eqcenter/

On the US map, click on 'New Jersey' and then click on earthquake indicator for information.
The maps are updated within 5 min. of a measured earthquake.

Additional Earthquake information can be found on the internet at:

o http://www.earthquake.usgs.gov

o http://www.mgs.md.gov (click on "Live Earthquake Data online")

o http://earthquake.usgs.gov/regional/neic

An approximate relationship between acceleration units in gravity and magnitude reported per
the Richter scale is as follows:

An Acceleration of:

0.01g

0.02g

0.1g

is approx. equal to a Richter Scale Maqnitude of:

4.0

4.5

5.5

6.50.2g

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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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DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown s\'stem cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability maynot be readily determined. One or more of the following can
provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit

" Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

PROTECTED AREA.(PA): A security. controlled area within the, OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper-security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area.from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #1
2. HC.OP-SO.SG-001(Z) Seismic Instrumentation System Operation
3. HC.OP-AB.MISC-001(Q) Acts of Nature
4. HC.OP-AR.ZZ-001 I(Q) Overhead Annunciator Window Box C6
5. UFSAR 2.1.1.1 Specification of Location
6. UFSAR 1.2.1.5 Seismology
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HA1.2 - ALERT

EAL:

Tornado TOUCHING DOWN within the PROTECTED AREA

OR

Average Wind Speeds > 95 MPH from ANY elevation of the Met Tower

AND

Resulting in EITHER of the following:

o Control Room indication of DEGRADED PERFORMANCE of a Safety System

o VISIBLE DAMAGE to ANY of the plant structures in Table H-1

Table.H1 Plant Structures Containing Safe

Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

This EAL escalates from EAL HU1.2 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 h'as caused damage to the safety systems in those structures evidenced by
* Control Rroom indications of degraded system response or performance. The occurrence of
VISIBLE DAMAGE and/or degraded system response is intended to discriminate against
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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 of this emergency classification level, if appropriate, would be based on System
Malfunction 1QsEALs.

EALs-#2--#5

rT -h,• . , • A I ,:, o -• -. , G( 64 -,:,-, l: t --+ t,,• .. fi - Uf - ui' -e so r a' r e a t*',a' +h • .. t."in s ae4"F , •, s•..ot e m,,

ShUtdown AnalySiS Should be consu,'ted for eq"'p'Met andG Plant# arEaS ro-qu~lIrod to) estab~is, 0

m~4ain sah afe shutdown'.]

EAL -22

This EAL is based on a tornado striking (touching down) or high winds that have caused
VISIBLE DAMAGE to structures containing functions or systems required for safe shutdown
of the plant.

Explanation/Discussion/Definitions:

Average, as used in the EAL threshold, is intended to be the 15 minute average as provided on
SPDS and not the instantaneous wind speed.

The design wind velocities are 108 mph (including a gust factor of approximately 1.3) at 30 feet
above ground for Seismic Category I structures. However, the Control Room wind speed only
provides a display up to 100 mph so the classification threshold has been capped at 95 mph
to allow for onscale indication of wind speed. The SPDS display provides wind speed readings
on a 15-minute average. The manner in which the HCGS SPDS processes data from the
meteorological instrumentation differs from the SGS SPDS; consequently, minor differences
between HCGS and SGS readings may occur.

The ALERT classification is appropriate if relevant plant parameters indicate that the
performance of safety systems has been degraded. No attempt should be made to fully
inventory the actual magnitude of the damage or quantify the degradation of safety system
performance prior to declaration of an ALERT under this threshold. The declaration of an
ALERT and the activation of the TSC provide the Emergency Coordinator with the resources
needed to perform detailed damage assessments.

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Conditions:
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o Phila/Mount Holly (609) 261-6600

o NWS.Web site http://www.erh.noaa.gov/er/phi

o Phila/Mount Holly (609) 261-6604

o Phila/Mount Holly (609) 261-6602

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit

o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or reliability of the affected structure, system, or
component. Example damage includes: deformation due to heat or impact, denting,
penetration, rupture, cracking, and paint blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.
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EAL Bases Reference(s):

1.
2.
3.
4.
5.
6.

NEI 99-01, Rev. 05, HA1 Example EAL #2
UFSAR 3.3.1.1 Design Wind Velocity
UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
OP-AA-1 08-111-1001 Severe Weather and Natural Disaster Guidelines
NC.CH-SC-MET-1206(Q) Meteorological Monitoring System Calibration and Maintenance
HC.OP-AB.MISC-0001 (Q) Acts of Nature
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

HAI.3 - ALERT

Turbine failure-generated PROJECTILES resulting in EITHER of the following:

o VISIBLE DAMAGE to ANY Table H-I plant structures

o Control Room indication of DEGRADED PERFORMANCE of safe shutdown
systems

Table H-I Plant Structures Containing Safe

Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

These-This EALs escalates from EAL HU1.3 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
_Ceontrol Rroom 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.
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Escalation of this emergency classification level, if appropriate, would be based on System
Malfunction 4-QsEALs.

EALs #f2 - #5

[These EALs sh uld specify s~ite &e~picfi St-c-.trur. t Grn ' areas that Gontain sae4 sotei4.
or- com~pon~ent an3d fntion_29s Fequired for- safez shutdown of the p~ant. Site &Pe~if4 Safe

ShtonAna4ysis should be Geonsuitecd for- equi'pmnent and p/ant area-- r~equ; Ire d to establish Gr
maintain ae htdw.

This EAL addresses the threat to safety related equipment imposed by PROJECTILES
generated by main turbine rotating component failures. Therefore, this EAL is consistent with
the definition of an ALERT in that the potential exists for actual or substantial potential
degradation of the level of safety of the plant.

Explanation/Discussion/Definitions:

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

" Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit

o Insufficient system pressure from keep-fill pumps
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o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the. security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

VISIBLE DAMAGE: Damage'to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operiability or reliability of the-affected structure system or

component. Example damage includes: deformation dde to'heat or impact, denting,
penetration, rupture, cracking, and paint blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.

PROJECTILE: An object that impacts Salem and/or Hope Creek that
concern for continued operability, reliability or personnel safety.

EAL Bases. Reference(s):.

1. NEI 99-01, Rev. 05, HA1 Example EAL #4
2. UFSAR 3.5.1.3 Turbine Missiles
3. UFSARTable 3.2-1 HCGS Classification of Structures, Systems and Cor
4. HC.OP-AB.BOP-0002 (0) Main Turbine.

could cause

mponents
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EAL Category: H - Hazards & Other Conditions Affecting Plant Safety

EAL Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting VITAL AREAS

OPCON Applicability: All

EAL# & Classification Level: HAI.4 - ALERT

EAL:

Visual Observation of Flooding in ANY Table H-I structures that confirms ANY of the
following:

o Reactor Building Floor Levels above the Maximum Normal Floor Level (> 1 in.)
referenced in EOP 103 / 104, Reactor Building and Radioactive Release Control

o Receipt of SSWS Pump Room Flooded Alarm A1-B2 (PUMP ROOM FLOODED)

o Greater than 2 in. of water in ANY other area that contains a Safety System(s)

AND

The Flooding is of a magnitude that results in EITHER of the following:

o Indication of DEGRADED PERFORMANCE of a Safety System within a Table H-I
Structure.

o An Industrial Safety Hazard (Electrical Shock, High Temp, etc.) resulting in access
restrictions to operate or monitor Safety System equipment.

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building
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Basis:

These-This EALs escalates from EAL HU1.4 in that the occurrence of the event has resulted
in VISIBLE- DDAMAGE to plnt strturcs oro .. r.ea.containing equipment • neessary for a safe
shutdoWn, or has causd an electrical shock hazard precluding access to plant structures
containing safe shutdown systems or components or damage to the safety systems or
components in those structures as evidenced by Ceontrol R-Foom indications of degraded
system response or performance. The lack of access or occurrence of VISIBLE DAMAGE
an4'ler-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 t-he-any
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 lack of access or performance
degradation.

Escalation of this emergency classification level, if appropriate, would be based on System
Malfunction WsEALs.

EALs #2-#5

This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment, or outage activity mishaps. It is based on the DEGRADED
PERFORMANCE of systems, or has created industrial safety hazards (e.g., electrical shock)
that preclude necessary access to operate or monitor safety equipment. The inability to
access, operate or monitor safety equipment represents an actual or substantial potential
degradation of the level of safety of the plant.

Flooding as used in this EAL describes a condition where water is entering the room faster
than installed equipment is capable of removal, resulting in a rise of water level within the
room. Classification of this EAL should not be delayed while corrective actions are being taken

to isolate the water source.

Explanation/Discussion/Definitions:
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Flooding is an event or condition in excess of the available sump pump handling capability
(installed or temporary) that results in a condition where water is entering a room faster than it
is being removed resulting in a rise in water level within the room. Classification should not be
delayed while taking corrective actions to isolate the source of the flooding. This EAL
addresses the effects of Flooding caused by events such as component failures, equipment
misalignment, or outage activity mishaps where Flooding is occurring in areas that affect
safety related equipment. This EAL is based on the degraded performance of systems, or has
created industrial safety hazards (electrical shock) that preclude necessary access to operate
or monitor safety equipment. The inability to access, operate or monitor safety equipment
represents an actual or substantial potential degradation of the level of safety of the plant
meeting the definition of an ALERT.

In those cases where it is believed that DEGRADED PERFORMANCE due to flooding may
have caused damage to a Safety System, an ALERT declaration is warranted since the full
extent of the damage need not be known. A Safety System is defined as any system required
to maintain safe operation or to establish or maintain Cold Shutdown.

SSWS Pump Room Flooded Alarm Overhead Annunciator A1-B2 (PUMP ROOM FLOODED)
is fed from the following CRID points: D5518, D5519, D5533 and D5534. The setpoint for the
SSWS Pump Room Flooded Alarm is 1" for either A/C SSW pump room or B/D SSW pump
room. Possible causes for flooding in these areas are an Service Water System leak (strainer,
pump, valve, pipe), Fire Protection System leak, or Sump Pump malfunction.

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit
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o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

.o Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is, controlled at the,Securi.ty Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear- as part of the Salem-& Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #3
2. HC.OP-EO.ZZ-0Q103/4 (Q)-FC Reactor Building and Radioactive Release Control
3. HC.OP-AR.ZZ-0001 (Q) Overhead Annunciator Window Box Al
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

HA1.6 - ALERT

Vehicle Crash or PROJECTILE Impact with or within ANY Table H-1 Structure

AND

The Vehicle Crash or PROJECTILE Impact results in EITHER of the following:

o Control Room indication of DEGRADED PERFORMANCE of a Safety System
within Table H-1 Structure

o VISIBLE DAMAGE to ANY of the plant structures in Table H-1

Table H-1 Plant Structures Containing Safe

Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

Th~zs~ E Ls es-lt frnmn HUJ II ;n +hk-z ihk- Mr- rrnr, f ten krn~p knq rnpi i+,nrA ;n, \/lQI'!PI ý
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indications of degraded system response or pe,,Frman, . 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
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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 incurred damage,
but rather that the event was of sufficient magnitude to cause either VISIBLE DAMAGE to the
safety systems in Table H-1 structures or Control Room indications of degraded system
_performance.The Siglifi•ca.. hero iS h•t that a partic•l-ar c6,otc or Str..ture Was damaged,
but rather, that the eVent.waS of Sufficient M.agnitUde to cause this degradation-.

Escalation of this emergency classification level, if appropriate, would be based on EALs in
Category S, System Malfunctionsi-s.

EALs 12 -- #5

[These EALs shoud o peci..'f site sPecfi"" structures or areas that contaiP Safo Y S,• ,,teOm,-
OF cpnet an.d fntionS required fo,&fe shutdomq of the plant. Site S•ecific Safe

h town ,al... sh. uld be .. rs''ulel . . G uandp ....... t and p la# re ur to es.tablih ..
maintin sfe Shutdown.]

This EAL addresses vehicle crashes or PROJECTILE impacts within the PROTECTED AREA
that results in VISIBLE DAMAGE to VIFAL AREAS or indication of damage to safety
structures, systems, or components containing functions and systems required for safe
shutdwiniof -the plaht. .........

Explanation/Discussion/Definitions:

The primary concern in this EAL is the magnitude. of the vehicle crashes/ PROJECTILE
impacts. A detailed assessment of systern.damage is.not required prior to-class ifi cation.
Vehicle Crash includes AIRCRAFT, Helicopters, Ships, Barges, Trucks, Autos, or any other
vehicle types of sufficient momentum to potentially damage the structure. Minor contacts (not
crashes) by onsite vehicles such as trdcks., autos, forklifts, etc., are excluded from
classification under this EAL. PROJECTILE impact includes flying objects from either offsite or
onsite, rotating equipment or turbine failure causing turbine-casing penetration.

A Safety System is any system required to maintain safe operation or to establish or maintain
cold shutdown. In those cases where it is believed that the vehicle crash/ PROJECTILE
impact may have caused VISIBLE DAMAGE to a Safety System, an ALERT declaration is
warranted since the full extent of the damage may not be known. The turbine building is not a
safety structure and would not be considered for this EAL..

No lengthy or time-consuming assessment of damage is required prior to classification. In this
EAL, no attempt is made to quantify the magnitude of the damage to any safety system but
instead an attempt is made to identify any damage in order to quantify the magnitude and
extent of the vehicle crashes/PROJECTILE impact.
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In short, if the vehicle crash/ PROJECTILE impact is big enough that it has damaged a Safety
System/Safety Structure or cause Safety System DEGRADED PERFORMANCE, then the
vehicle crash/ PROJECTILE impact is big enough to justify an ALERT declaration.

Any security aspects or suspected HOSTILE ACTIONS that involve vehicles or PROJECTILE
impact should be considered under EALs in Subcategory H.4.

This event will be escalated based on further damage to plant safety systems, fission product
barriers, or abnormal radiation releases. The Emergency Coordinator may use discretion and
escalate the classification to a SITE AREA EMERGENCY based on the nature of the damage.
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Definitions:

VITAL AREA: Typically .any site specific areas, normally within the PROTECTED
AREA, that 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.

PROJECTILE: An object that impacts. Salem and/or Hope. Creek that could cause
concern for continued operability, reliability, or personnel safety.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit

o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or reliability of the affected structure, system, or
component. Example damage includes: deformation due to heat or impact, denting,
penetration, rupture, cracking, and paint blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters.

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate
PSEG to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILEs, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #5
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
3. HC.OP-AB.BOP-0002 (Q) Main Turbine
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA

All

HU2.1 - UNUSUAL EVENT

FIRE NOT extinguished within 15 minutes of EITHER of the following:

o Control Room notification/report of a FIRE

o Verified FIRE detection system alarm/actuation

AND

FIRE is located in the Turbine Building or ANY Table H-1 plant structure (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table H-1 Plant Structures Containing Safe

Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building
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Basis:

This EAL addresses the magnitude and extent of FIRES or EXPLOSIONS that may be
potentially significant precursors of damage to safety systems. It addresses the FýRE4
EXPLOSION, and not the degradation in performance of affected systems that may result.

As used here, detection is visual obser~atioh and report by plant porsonn~e! or sensor
alarm indication.

EAL #1

The 15 Minute time period begins with a credible notification that a FIRE ise occuring O.
indication of a FIRE detectioGn system alarm/actuationR. Verification of a FIRE detection System
alarm/actuation include~s actoh tat ca e-kh-hhtotol room oro'Ether hearby site
specific Iocation to ensure that it is Rnot spurious. An alarrR is a-,s.Y-ed to be an indicationo• f a
FIRE unless it is disprev~ed within the 15 minute pdrFied by p9FeRsonn'dispatched to the scene.
In o~ther words, a porsonn~el report fro~m the.,scene m~ay be us~o to disprove a senso~r alarm it
received , xthin 1 5 •m;utes of the alarm, but shall oiHt be re..ired•t- verify the alarm.

The 15 minute time period begins with a credible notification/report that a FIRE is occurring,
or upon verification that a FIIRE detection'system alarm/actuation is due to a FIRE..

a. A credible notification/report to th6 Control room Would be a communications from a
member of the plant staff (in-house or contractor) that identifies the observation of a
FIRE in a specific location.

NOTE: In this case, the 15 minute clock to assess the EAL and to extinguish the FIRE
runs concurrently and starts upon Control Room receipt of the FIRE notification/report.

b. Verification that a FIRE detection system alarm/actuation-is due to a FIRE (not a
spurious/false alarm) includes either one of the following:

1. Control Room (or other nearby site-specific location) receipt of related independent
alarm(s) (FIRE, temperature, deluge, FIRE pump start, etc.)

NOTE: In this case, the 15 minute clock to assess the EAL and to extinguish the
FIRE runs concurrently and starts upon receipt of the independent alarm(s) related
to the FIRE.

2. On/Near-scene visual confirmation if only a single FIRE/smoke detector has
alarmed.
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NOTE: In this case, the 15 minute clock to assess the EAL and to extinguish the
FIRE runs concurrently and starts upon an on/near-scene confirmation of a FIRE
related to the single FIRE/smoke detector that had alarmed.

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 SpeGefieTurbine Building and Table H-1 list shGudd-beis limited and applies to buildings
and areas in actual contact with or immediately adjacent to VITAL AREAS or other significant
buildings or areas. The intent of this 4G-EAL is not to include buildings (i.e., warehouses) or
areas that are not in actual contact with or immediately adjacent to VITAL AREAS. This
excludes FIRES within administration buildings, waste-basket FIRES, and other small FIRES
of no safety consequence. Immediately adjacent implies that the area immediately adjacent
contains or may contain equipment or cabling that could impact equipment located in VITAL
AREAS or the FIRE could damage equipment inside VITAL AREAS or that precludes access
to VITAL AREAS.]

This EAL addresses only 'those EXPLOSIONS of SUfficicnt force to damage pem~anent
o÷ .. +.... .... . .. ÷''itin÷h, RO EC ED AREA.

No) attempt is made to assess the actual magnitude of the damage. The occurrence of
the EXPD tLOSIONI is sufr--icient fo-r declarton.fh-

The Emergency dire.tor also needs to cosider any security aspects of the
EXPLOSION, if applicable.

Escalation of this emergency classification level, if appropriate, would be based on EAL

HA2.1.

Explanation/Discussion/Definitions:

The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category I.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
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.mo nitored by intrusion detection systems. Access to the PA requires proper security
clearance and is.controlled. at the Security Center.'

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

VOTAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping
drive belts or overheated electricalequipment do not constitute FIRES. Observation of
flame is. preferred but is NOT required if large quantities of smoke and heat are
observed.-.,

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU2 Example EAL #1.
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA

All

EAL# & Classification Level: HU2.2 - UNUSUAL EVENT

EAL:

EXPLOSION within the PROTECTED AREA

Basis:

This EAL addresses the magnitude and extent of FIRES er EXPLOSIONS that may be
potentially significant precursors of damage to safety systems. It addresses the FIRE-
EXPLOSION, and not the degradation in performance of affected systems that may result.

As used here, detection is visual obseP.'atiGn and report by plant personnel or senso'r

alarm indicati•n.

EAL #1

The 15 minute time period begins Adth a credible notification that a FIRE is occuýrring, ciF
indication of a fire detcction system alarmn'actuationR. Verification of a fire detectionsyte
aa~rm'actuationR include-s actions that can be taken within the control roo)m or ether nearbey site
specific location; to ensure that it is not spurious. An ala~rm is assumed to be an indicationR of a
FIRE unless it• s disproved Within the 1 5 Mi•ute period by personnel dispatched to the scene.
in other words, a personnel reprFt from the scene may be used to disprove a senso~r alarm it
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 disc•Rinate against
small FIRES that are readily extinguished (e.g., smoldering waste paper basket).

[The Sit9 SpccifiG 98t ShoUld be !,'rnted and appfie& to bu~Idings and areas ina~u
contact With or iMmnediatey adja cent to V!TAL AREAS or- other 8ignificant bU:IdWng8 or-aes
The intent of thig /IC i& not to i: wIUde bU:Idings 0i.e., Azre~ss or- areas tat are not in actual
con~tact with or- imrnediate'y adjacent to VITAL AREAS,. Thý cXciUdeS F=IRES wMthn
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adrný-s,';tatin bd•l•l s, -I•a•te ba cket FIRE=S apd/ othor smali FIRES of no csafety
con aoqL4uRncc. Imm-ediately adjac-ent imp/icc that the area mmd atel ajac-enpt _o AFn o
m~ay cntain 4qip- n or ab4ing that coGuld impact equi~~pmen t 'ecatedl in VITA4L AREASr
the fire could dr.mage equi .pme.nt iaide VITAL AREA4S or- that preGlude aaccess to WV
,AREA4S.]

EAL 22

This EAL addresses only those EXPLOSIONS of sufficient force to damage permanent
structures or equipment within the PROTECTED AREA.

No attempt is made to assess the actual magnitude of the damage. The occurrence of the
EXPLOSION is sufficient for declaration.

The Emergency diFector Coordinator also needs to consider any security aspects of the
EXPLOSION, if applicable.

Escalation of this emergency classification level, if appropriate, would be based on EAL

HA2.2.

Explanation/Discussion/Definitions:

If the EXPLOSION is determined to be hostile in nature, the event is classified under EAL
HS4.1.
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Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emeigency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

FIRE: Comb ustion 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.

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU2 Example EAL #2

Hope Creek Page 3 of 2 Rev. 0 (draft E)

EAL#: HU2.2



HCGS ECG - EAL Technical Bases EP-HC-1 11-208

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE or EXPLOSION in a VITAL AREA affecting the
operability of plant safety systems required to establish or
maintain safe shutdown

All

HA2.1 - ALERT

EAL:

FIRE in ANY Table H-I plant structure affecting the operability of plant safety systems
required to establish or maintain safe shutdown

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

" Service/Radwaste Building
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Basis:

VISIB LE DAMAGE is used to identfy the ... gnitudc f• the fire or exp.osi•o and to
disc~riminate against m~inrG fires ahd explosions-.

The reference to structures conRtaining safety systems or co)mponents is FIncluded to
diScriminate against FIRES or explosions in arcas having a low probability of affeting Safe-
operatie•. The significance here is not that a safety system ... as degraded but the faGt that the
FIRE or EXPLOSION was large enough to cause damage to these systems.

The use of VISIBLE[) DA1AGE shoul not be interpreted as mandating a lcngthy damag-e
assessmet prio•t,÷6 6l.ific.tib-•hý.- The- d gclairatiori of-a-fnALERT'ahd the ad-tigation of the
Technical Support Center will provide the Emergency. DiFecteFCoordinator with the resources
needed to perform detailed damage assessments.The Emergency. Dire•tr alsoz, nepeds t•o
consider any security aspects of the EXPLOSION.

[This AI shuld~ spe~i; SEy sit &P~fGsrctie or- areas tha GOti iafety Gyimo
Gomponenpt and, funtions requiree dfor safe sh utdewný Of th4e plaht. Site &P ee~fg Safe ShutG(own

Anlyi soudbe consulted1 for equipment andl plont'areas r-equired t. establis e r- mpaitanq

Escalation of this emergency classification level,. ifa appropriate, will be based on EALs in
Cat~or 5,System Malfunctions, Category FFissio Prduct Brrer Degradation, or

Categor~y R, Abnormal Rad Levels / Rad ielegieal-Effluent4Gs

Explanation/Discussio n/Definitions::.

The Table H-i Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category 1.

Definitions:

F11RE: Combustion characterize -d by heat anhd i g ht. S o' urces .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.

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

VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
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destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.
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OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA2 Example EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE or EXPLOSION in a VITAL AREA affecting the
operability of plant safety systems required to establish or
maintain safe shutdown

All

HA2.2 - ALERT

EAL:

EXPLOSION in ANY Table H-I plant structure affecting the operability of plant safety
systems required to establish or maintain safe shutdown

Table H-I Plant Structures Containing Safe
Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

VISIBLE DAMAGE is usedI t+o identify the magnitude of the Fe or expl.io; and to
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Geea-tiem-The significance here is not that a safety system was degraded but the fact that the
FIRE -r EXPLOSION was large enough to cause damage to these systems.

The use of VISIBLE DAMAGE should not be inte•rpeted as mandating a lengthy damage
assessment PriGP t9o laSSificatiG•. The declaration of an ALERT and the activation of the
Technical Support Center will provide the Emergency Direte-r-Coordinator with the resources
needed to perform detailed damage assessments.

The Emergency Coordinator Dii-eetme-also needs to consider any security aspects of the
EXPLOSION. I
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Arnalyolo sho ud be ooneo3tode for oquhornon t and plarit are as ro guir ed to estab!3 9F o~arim~tain

Escalation of this emergency classification level, if appropriate, will be based on EALs in
Category S, System Malfunctions, Category F, Fission Product Barrier Degradation, or
Category R, Abnormal Rad Levels / Rad ie,.•e,••' •Effluent4Gs.

Explanation/Discussion/Definitions:

If the EXPLOSION is determined to be hostile in nature, the event is classified under EAL
HS4.1.

The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category I.

Definitions:

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

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

VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA2 Example EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to NORMAL PLANT OPERATIONS

All

EAL# & Classification Level: HU3.1 - UNUSUAL EVENT

EAL:

Release of toxic, corrosive, asphyxiant or flammable gas in amounts (excluding small or
incidental releases) that have or could adversely affect NORMAL PLANT OPERATIONS

Basis:

This EAL is based on the release of toxic, corrosive, asphyxiant or flammable gases of
sufficient quantity to affect normal plant operations.

The fact that SCBA or other respiratory protection may be worn does not eliminate the need to
declare the event.

This Ir-EAL is not intended to require significant assessment or quantification. It assumes an
uncontrolled process that has the potential to affect NORMAL PLANT OPERATIONS. This
would preclude small or incidental releases, or releases that do not impact structures needed
for plant operation.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA3.1.

Explanation/Discussion/Definitions:

The release may have originated within the Site Boundary, or it may have origirated offsite
and subsequently drifted onto the Site Boundary. Offsite events (e.g., tanker truck accident
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releasing toxic gases, etc.) resulting in the plant being within the evacuation area should also
be considered in this EAL because of the adverse affect on NORMAL PLANT OPERATIONS.:

Should the release affect plant VITAL AREAS, escalation to an ALERT would be based on
EAL HA3.1. Should an EXPLOSION or FIRE occur due to flammable gas within an affected
plant area,.an ALERT may be appropriate based on' EAL HA2.1 or EAL HA2'2.'

A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to be any substance that can result in anignition., sustained
burn or detonation.

Carbon dioxide (C02) is an asphyxiant gas. A 20 lb C02 extinguisher discharge will not create
a hazardous atmosphere unless the room Volume is less than 2500 cubic feet.
A Corrosiye Gas is a highjy reaptive substance that causes obvious damage to living.tjssue.

Corrosives act either directly, by chemically destroying the part or indirectly by causing
inflammation. Acids and bases are common corrosive materials. Corrosives such as these are
also sometimes referred to as caustics.

This EAL should not be construed to include confined spaces that must be ventilated prior to
entry or situations involving the fire department personnel who are using respiratory
equipment during the performance of their duties unless it also affects personnel not involved
with the fire department activates. In addition, those situations that require personnel to' wear
respiratory protection equipment as the result of airborne contamination as required by:
Radiation Protection personnel do not meet the intent of this EAL.

Definitions:'

NORMAL PLANT OPERATOONS: Activities at the plant site-associated withroutine
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 fro ".-
NORMAL PLANT OPERATIONS.-'

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the:secUrity'perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
ciea'rance and is controlled at the Security Center.

Hope Creek Page 2 of 4 Rev. 0 (draft E)

EAL#: HUM



HCGS ECG - EAL Technical Bases EP-HC-1 11-209

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

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

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU3 Example EAL #1
2. HCOP-AB.HVAC-0002 Control Room Environment
3. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

es EP-HC-1 11-209

H - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to NORMAL PLANT OPERATIONS

All

HU3.2 - UNUSUAL EVENT (Common Site)

Notification by Local, County, or State Officials for evacuation or sheltering of site
personnel based on an off-site gas release event that includes toxic, corrosive,
asphyxiant, or flammable gas

Basis:

This EAL is based on the release of toxic.. ecorrosive, asphyxiant or flaR:mmale- Gases efI

The fact that SCBA or other respiratory protection may be worn does not eliminate the need to
declare the event.
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An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA3.1.

Explanation/Discussion/Definitions:

This EAL is based on the existence of an uncontrolled release originating offsite and local,
county or state officials have reported the need for evacuation or sheltering of site personnel.
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State and local officials may determine the evacuation area for an offsite spill or release by
using "The Emergency Response Guidebook (ERG2008)" developed by the US Department
of Transportation.

Should the release affect plant VITAL AREAS, escalation to an ALERT would be based on
EAL HilA3.1. Should an EXPLOSION or FIRE occur due'to flammable gas within an affected
plant area,: an ALERT- "may be a propriat:e based on EAL HA2. 1.

A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to be any substance that can result in an ignition, sustained
burn or detonation.

Carbon dioxide (C02) is an'asphyxiant gas. A 20 lb C02 extingluisher discharge will not create
a hazardous atmosphere unless'the room volumer is less than 2500 cdbic feet'.

A Corrosive Gas is a highly reactive substance that causes obvious damage to-living tissue.
Corrosives act either directly, by chemically destroying the part or indirectly by causing
inflammation. Acids and bases are common corrosive materials. Corrosives such as these are
also sometimes referred to as caustics.

Definitions-

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..

VITAL AREA: Typi.cally any sit~especific areas, normally within the PROTECTED
AREA, that contains equipment, s•stems, compone-nts, or material, the failure,
destruction, or release of which could directly or indirectly endanger the. public health
and safety by exposure to radiation.

PROTECTED AREA (PA): A secu rity controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security' perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

FIRE: Combustion characterized by heýt and light. Sources of smoke such as slipping
drive belts or oVerheated electricar equipment do not constitute FIRES. Observation of
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flame is preferred but is NOT required if large quantities of smoke and heat are
observed.

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU3 Example EAL #2
2. The Emergency Response Guidebook (ERG2008)
3. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Access to a VITAL AREA is prohibited due to toxic,
corrosive, asphyxiant or flammable gases which jeopardize
operation of operable equipment required to maintain safe
operations or safely shut down the reactor

All

HA3.M - ALERT

Access to ANY Table H-I plant structure is prohibited due to toxic, corrosive, asphyxiant,
or flammable gases which jeopardize operation of systems required to maintain safe
operations or safely shut down the reactor (Note 5)

Note 5: If the equipment in the stated area was already inoperable, or out of
service, before the event occurred, then this EAL should NOT be declared
as it will have NO adverse impact on the ability of the plant to safely
operate or safely shut down beyond that already allowed by Technical
Specifications at the time of the event.

Table H-I Plant Structures Containing Safe
Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

Gases in a VITAL AREA can affect the ability to safely operate or safely shut down the
reactor.

The fact that SCBA may be worn does not eliminate the need to declare, the event.
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Declaration should not be delayed for confirmation from atmospheric testing if the atmosphere
poses an immediate threat to life and health or an immediate threat of severe exposure to
gases. This could be based upon documented analysis, indication of personal ill effects from
exposure, or operating experience with the hazards.

4 the equipm'ent in the stated area was.already inoperable, or oUt of s,.i.e, bef.rt
eVent occu.rred, thcn this EAL should not be d.clared as it will have no adverse impaGt on the
ability of the plant to §fely bp~ate br Safely S:hutdownR b eyd that already allowed by
TechiGcal Specifications at the time of the event.

An asphyxiant is a gas capable of reducing the le6vel of oxygen in the body to dangeirous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
envi ronment. This red'uces ".the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

An uncontrolled release of flammable gasse within a.facility structure has the potential to
affect safe operation of the plant by limiting either Operatorbor equipment operations due to the
potential for ignition and resulting equ.ipment damage/personnel injury. 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 assunmes
concentrations f flammable gasses which can ignite/support combustion.

Escalation of this emergency classification level, if appropriate, will be based on EALs in
Cateq6rv S, System Malfunctions, Categqory F, Fission Product Barrier Degradation, or
Category R, Abnormal Rad Levels / Radieaetive Effluent 4Q&.

Explanation/Discussion/Definitions:

This EAL is based on gases that have entered a plant structure in concentrations that could be
unsafe for plant personnel and, therefore, preclude access.to equipment necessary for the
safe operation or safe shutdown of the plant. The Table H-1 Plant Structures Containing Safe
ShUtdown Systems or Components include those plant structures identified as Seismic
Category 1.

This EAL does not apply to routine inerting of the Primary Containment.

A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to be any substance that can result in an ignition, sustained
burn or detonation.

Carbon dioxide (C02) is an asphyxiant gas. A 20 lb CO2 extinguisher discharge will not create
a hazardous atmospfiere unless the room volume is less than 2500 cubic feet.
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A Corrosive Gas is a highly reactive substance that causes obvious damage to living tissue.
Corrosives act either directly, by chemical destruction or indirectly by causing inflammation.
Acids and bases are common corrosive materials. Corrosives such as these are also
sometimes referred to as caustics.

This EAL should not be construed to include confined spaces that must be ventilated prior to
entry or situations involving the fire department personnel who are using respiratory
equipment during the performance of their duties unless it also affects personnel not involved
with the fire department activates. In addition, those situations that require personnel to wear
respiratory protection equipment as the result of airborne contamination as required by
Radiation Protection personnel do not meet the intent of this EAL.

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA3 Example EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Systems, Structures and Components
3. HC.OP-AB.HVAC-0002 Control Room Environment
4. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

Confirmed SECURITY CONDITION or threat which
indicates a potential degradation in the level of safety of the
plant

All

EAL# & Classification Level: HU4.1 - UNUSUAL EVENT (Common Site)

EAL:

A SECURITY CONDITION that does NOT involve a HOSTILE ACTION as reported by the
Security Operations Supervisor or designee (Note 9)

OR

Receipt of a CREDIBLE/ACTUAL THREAT to Salem or Hope Creek station - (determined
by security in accordance with SY-AA-1 01-132, "Threat Assessment") (Note 9)

OR

A VALIDATED notification from NRC providing information of a Salem/Hope Creek
AIRCRAFT threat

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

o If a HOSTILE ACTION, is location the OCA or PA?

Basis:

Security events which do not represent a potential degradation in the level of safety of the
plant are reported under 10 CFR 73.71 or in some cases under 10 CFR 50.72. Security
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events assessed as HOSTILE ACTIONS are classifiable under EAL HA4.1, EAL HS4.1 and
EAL HG4.1.

A higher initial classification could be made based upon the nature and timing of the security
threat and potential consequences. The liGensee-Emergency Coordinator-shall consider
upgrading the emergency response status and emergency classification level in accordance
with the Salem - Hope Creek Security Contingency Plansite's Safe .pd-,ot#pnc-y-P4a-R

E-AL--#4 - 1st Condition (SECURITY CONDITION)

Reference is made to s-it-the specific security shift supervision (Security Operations
Supervisor or designee) because these individuals are 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 Salem - Hope Creek Security Contingency Planplant SaFegurd•,,,, onRti-gency
P-lan.

This threshold is based on site specific Security PlaRsthe Salem - Hope Creek Security
Continqency Plan. Site specific Safeguards Contingency Plans • rpThe Salem - Hope Creek
Security Contingency Plan is based on guidance provided by NEI 03-12, Template for the
Security Plan, Training and Qualification Plan, Security Contingency Plan and ISFSI Program.

EAL422nd Condition (CREDIBLE / ACTUAL THREAT)

This threshold is included to ensure that appropriate notifications for the security threat are
made in a timely manner. This includes information of a credible threat. Only the site to which
the specific threat is made needs declare the Notification of an UNUSUAL EVENT.

The determination of CREDIBLE is made through use of information found in Threat
Assessment, SY-AA-101-132the site specific So a ...... , ,,+..

-EAL-##33rd Condition (AIRCRAFT threat)

The intent of this part of the EAL is to ensure that notifications for the AIRCRAFT threat are
made in a timely manner and that offsite response organization (OROs) and plant personnel
are at a state of heightened awareness regarding the credible threat. It is not the intent of this
EAL to replace existing non-hostile related EALs involving AIRCRAFT.

This EAL is met when a plant(site) receives information regarding an AIRCRAFT threat from
NRC. Validation is performed by calling the NRC or by other approved methods of
authentication. Only the site to which the specific threat is made need declare the UNUSUAL
EVENT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an AIRLINER (AIRLINER is meant to be a large AIRCRAFT with the potential
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for causing significant damage to the plant). The status and size of the plane may be provided
by NORAD through the NRC.

Escalation to ALERT emergency classification level would be via EAL HA4.1 and would be
appropriate if the threat involves an AIRLINER within 30 minutes of the plant or a HOSTILE
ACTION in the OCA or PA.

Explanation/Discussion/Definitions:

If the security events do not meet the threshold for an UNUSUAL EVENT classification, they
may result in the need to make a non-emergency report per RAL Section 11.7.1 .a, One Hour
Non-Emergency Safeguards Event (10 CFR 73.71) as determined by Security per SY-AA-
1002, "Safeguards Event Report."

Security will be focused on actions to mitigate the security event and will provide the SM with
key information as the event progresses. Communications between the SMs and the Security
Team Leader should be accurate, concise, and focused on EAL criteria and protection of key
target sets. As Security and Operations terminology sometimes differ, clarifying questions
should be asked to ensure accurate information exchange.

1 st Condition (SECURITY CONDITION)

Page 6 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made OR, could result in Security Supervision determining that a HOSTILE ACTION is or has
occurred and therefore classification at the ALERT or higher level should be made based on
the location (OCA or PA) of the HOSTILE ACTION.

2 nd Condition (CREDIBLE / ACTUAL THREAT)

This threshold is included to ensure that threat information from any source which is assessed
by security supervision as being a "CREDIBLE/ACTUAL THREAT" is classified as an
UNUSUAL EVENT. Only the site to which the specific threat is made needs to declare the
UNUSUAL EVENT. For Security Events, Salem and Hope Creek is considered a single site,
therefore a "CREDIBLE/ACTUAL THREAT" to either Salem or Hope Creek would affect the
entire site and a "Common Site" UE declaration would be made.

Timely classification will ensure that Offsite Response Organizations and plant personnel are
notified in a timely manner resulting in a state of heightened awareness. Threats are
evaluated by security per Threat Assessment, SY-AA-1 01-132. Security threats that do not
meet the definition of a "CREDIBLE/ACTUAL THREAT" should be dispositioned lAW Threat
Assessment, SY-AA-101-132.

3 rd Condition (AIRCRAFT threat)
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AIRCRAFT threat calls from the NRC should be VALIDATED by use of NRC authentication
code or a return call to the NRC Headquarter Operations Center.

For security events, Salem and Hope Creek is considered a single site, therefore, a
"VALIDATED AIRCRAFT THREAT" to either Salem or Hope Creek would affect the entire site
and a "Common Site" UE declaration would be made.
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Definitions:

SECURITY CONDITION: Any security event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDDTION does not involve a HOSTILE ACTION.

VALIDATED: AIRCRAFT threat call from the NRC that is confirmed to be authentic.
Calls from the NRC are VALIDATED by use of the NRC provided authentication code
or by making a return call to the NRC Headquarter Operations Center and confirming
threat information with the NRC Operation Officer. AIRCRAFT threat calls from other
agencies, NORAD, FAA, or FBI should be VALIDATED by calling the NRC Operations
Officer.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters. A large AIRCRAFT
is referred to as an AIRLINER.

AIRLINER/LARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for
causing significant damage to the plant (refer to the Security Contingency Plan for a
more detailed definition).

CREDIBLE / ACTUAL THREAT: Is a threat which poses a likely and serious danger to
the safe operation of the facility or to site personnel and public safety.

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILEs, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, the area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security center.
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PROJECTILE: An object that impacts Salem/Hope Creek that could cause concern for
continued operability, reliability, or personnel safety.

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU4 Example EAL #1, #2, #3
2. Salem - Hope Creek Security Contingency Plan
3. SY-AA-101-132 Threat Assessment
4. HC.OP-AB.SEC-0001 Security Event
5. HC.OP-AB.SEC-0002 Airborne Threat
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Security Contingency Event Summary Table

Event Could Event Could
Result in Result in

Contingency Determination Determination
Event of a of a

Number SECURITY HOSTILE
CONDITION ACTION

(UE ONLY) (ALERT or Higher)

Yes / No Yes / No

# 1 Yes Yes

# 2 Yes Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

#6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

#10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

# 15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION within the OWNER CONTROLLED
AREA or airborne attack threat

All

EAL# & Classification Level: HA4.1 - ALERT

EAL:

A HOSTILE ACTION is occurring or has occurred within the OCA as reported by the
Security Operations Supervisor or designee (Note 9)

OR

A VALIDATED notification from NRC of a AIRLINER attack threat < 30 minutes away
from Salem/Hope Creek (Note 9)

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:
" Determination if the security event is a HOSTILE ACTION or SECURITY

CONDITION

o If a HOSTILE ACTION, is location the OCA or PA?

Basis:

These-This EALs addresses the contingency for a very rapid progression of events, such as
that experienced on September 11, 2001. They are not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
possibility for significant and indeterminate damage from additional air, land or water attack
elements.

The fact that the site is under serious attack or is an identified attack target with minimal time
available for further preparation or additional assistance to arrive requires a heightened state
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of readiness and implementation of protective measures that can be effective (such as on-site
evacuation, dispersal or sheltering).

E-AL-#4-1st Condition (OCA HOSTILE ACTION)

This EAL addresses the potential for a very rapid progression of events due to a HOSTILE
ACTION within or directed towards the OWNER CONTROLLED AREA (OCA). It is not
intended to address incidents that are accidental events or acts of civil disobedience, such as
small AIRCRAFT impact, hunters, or physical disputes between employees within the
OWNER CONTROLLED AREAOCAGGA. Those events are adequately addressed by other
EALs or RALs

Note that this EAL is applicable for any HOSTILE ACTION occurring, or that has occurred, in
the OWNER CONTROLLED AREA. This inc!Udes the !SFS!, !ocated vithin PROTECTED
AREA.-

If not previously notified by the NRC that the airborne HOSTILE ACTION was intentional, then
it would be expected, although not certain, that notification by an appropriate Federal agency
would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA or
NRC. However, the declaration should not be unduly delayed awaiting Federal notification.

EAL-#22nd Condition (AIRLINER threat)

This EAL addresses the immediacy of an expected threat (AIRLINER) arrival or impact on the
site within a relatively short time (< 30 minutes).

The intent of this EAL is to ensure that notifications for the AIRLINER attack threat are made
in a timely manner and that OROs and plant personnel are at a state of heightened awareness
regarding the credible threat. AIRLINER is meant to be a large AIRCRAFT with the potential
for causing significant damage to the p4i4tsite.

This EAL is met when a plant receives information regarding an AIRLINER attack threat from
NRC and the AIRUNER is within 30 minutes of the plant. Only the site to which the specific
threat is made need declare the ALERT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an AIRLINER (AIRLINER is meant to be a large AIRCRAFT with the potential
for causing significant damage to the plant). The status and size of the plane may be provided
by NORAD through the NRC.
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Explanation/Discussion/Definitions:

This event will be escalated to a SITE AREA EMERGENCY based upon HOSTILE ACTION
affecting the PROTECTED AREA (PA). Also, if Salem declares an SAE due to their PA being
affected by the security event, Hope Creek will escalate to SAE to match them.

1 st Condition (OCA HOSTILE ACTION)

Reference is made to the specific security shift supervision (Security Operations Supervisor or
designee) because these individuals are the designated personnel on-site qualified and
trained to confirm that a HOSTILE ACTION is occurring or has occurred.

This EAL condition is not premised solely on adverse health effects caused by a radiological
release. Rather the issue is the immediate need for assistance due to the nature of the event
and the potential for significant and indeterminate damage. Although nuclear plant security
officers are well trained and prepared to protect against HOSTILE ACTION, it is appropriate
for Offsite Response Organizations (OROs) to be notified and encouraged to begin activation
to be better prepared should it be necessary to consider further actions.

Page 6 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
HOSTILE ACTION is or has occurred and therefore classification at the ALERT or higher level
should be made based on the location (OCA or PA) of the HOSTILE ACTION. Security events
that do not involve a HOSTILE ACTION may result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made per EAL HU4.1.

2 nd Condition (AIRLINER threat)

The fact that the site is an identified attack candidate with minimal time available for further
preparation requires a heightened state of readiness and implementation of protective
measures that can be effective (onsite evacuation, dispersal, or sheltering) before arrival or
impact.

This EAL is met when a plant receives VALIDATED information regarding an AIRLINER
attack threat from NRC and the AIRLINER is less than 30 minutes away from the site. Only
the site (Salem and Hope Creek is considered a single site for Security event classifications)
to which the specific threat is made needs declare the ALERT.

AIRLINER threat calls from the NRC should be VALIDATED by use of NRC authentication
code or a return call to the NRC Headquarter Operations Center.
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Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or fel6nious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OWNER CONTROLLED AREA).

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

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

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters. A large AIRCRAFT
is referred to as an AIRLINER.

AIRLINER/LARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for
causing significant damage to the plant (refer to the Security Contingency Plan for a
more detailed definition).

SECURITY CONDITION: Any security event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION.

PROJECTILE: An object directed toward Salem/Hope Creek that could cause concern
for its continued operability, reliability, or personnel safety.
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VALIDATED: AIRCRAFT threat call from the NRC that is confirmed to be authentic.
Calls from the NRC are VALIDATED by use of the NRC provided authentication code
or by making a return call to the NRC Headquarter Operations Center and confirming
threat information with the NRC Operation Officer. AIRCRAFT threat calls from other
agencies, NORAD, FAA, or FBI should be VALIDATED by calling the NRC Operations
Officer.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA4 Example EAL #1, #2
2. Salem - Hope Creek Security Contingency Plan
3. HC.OP-AB.SEC-0001 Security Event
4. HC.OP-AB.SEC-0002 Airborne Threat
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Security Contingency Event Summary Table

Event Could Event Could
Result in Result in

Contingency Determination Determination
Event of a of a

Number SECURITY HOSTILE
CONDITION ACTION

(UE ONLY) (ALERT or Higher)

Yes / No Yes / No

# 1 Yes Yes

# 2 Yes Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

# 6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

#10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

# 15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION within the PROTECTED AREA

All

HS4.1 - SITE AREA EMERGENCY

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the Security Operations Supervisor or designee (Note 9)

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

o If a HOSTILE ACTION, is location the OCA or PA?

Basis:

This condition represents an escalated threat to plant safety above that contained in the
ALERT in that a HOSTILE FORCE has progressed from the OWNER CONTROLLED AREA
to the PROTECTED AREA.

This EAL addresses the contingency for a very rapid progression of events due to a HOSTILE
ACTION within or directed towards the PROTECTED AREA (PA). Plant VITAL AREAS are
within the PROTECTED AREA and are aenerallv controlled bv card key readers. A HOSTILE
ACTION in the PROTECTED AREA (which includes VITAL AREAS) could represent a
situation that threatens the safety of plant personnel and the general public.

These EALs address the contingency for a very rapid progression of events, T-such as that
experienced on September 11, 2001. It is not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
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possibility for significant and indeterminate damage from additional air, land or water attack
elements.

The fact that the site is under serious attack with minimal time available for further preparation
or additional assistance to arrive requires Offsite Response Organization (ORO) readiness
and preparation for the implementation of protective measures.

This EAL ad e th Rtial f.o a very rapid PregreSSion of .v..tS due to a KO......
ACTION. it-is not intended to address incidents that are accidental events or acts of civil
disobedience, such as small AIRCRAFT impact, hunters, or physical disputes between
employees within the PROTECTED AREA. Those events are adequately addressed by other
EALs or RALs.

fAlthough nuclear plant security officers are well trained and prepared to protect against
HOSTILE ACTION, it is appropriate for OROs to be notified and encouraged to begin
preparations for public protective actions (if they dO not noRally) to be better prepared should
it be necessary to consider further actions.]

[If not previously, notified by NRC that the airborne HOSTILE ACTION was intentional, then it
would be expected, although not certain, that notification by an appropriate Federal agency
would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA or
NRC. However, the declaration should not be unduly delayed awaiting Federal notification.1

Escalation of this emergency classification level to a GENERAL EMERGENCY, if appropriate,
would be based upon the actual loss of physical control of the facility. If necessary, Salem will
declare this event.on acual pla• t status ater impact or Pr•gPrssion of .attak.

Explanation/Discussion/Definitions:

The Security Shift Supervision is defined as the Security Operations Supervisor or designee.

These individuals are the designated on-site 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 Salem -
Hope Creek Security Contingency Plan (Safeguards) information.

PROJECTILES that are directed into or that have impacted the PA from the OCA or beyond
are considered under this EAL as HOSTILE ACTIONS within the PA.

Page 5 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
HOSTILE ACTION is or has occurred and therefore classification at the ALERT or higher level
should be made based on the location (OCA or PA) of the HOSTILE ACTION. Security events
that do not involve a HOSTILE ACTION may result in Security Supervision determining that a
SECURITY CONDOTION exists and therefore an UNUSUAL EVENT classification should be
made per EAL HU4.1.
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Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

HOSTILE FORCE: One or more individuals who are engaged in a determined assault,
overtly or by stealth and deception, equipped with suitable weapons capable of killing,
maiming, or causing destruction.

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

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

SECURITY CONDITION: Any security event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters. A large AIRCRAFT
is referred to as an AIRLINER.

AIRLINERILARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for
causing significant damage to the plant (refer to the Security Contingency Plan for a
more detailed definition).

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability, or personnel safety.
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VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA4 Example EAL #1, #2
2. Salem - Hope Creek Security Contingency Plan
3. HC.OP-AB.SEC-0001 Security Event
4. HC.OP-AB.SEC-0002 Airborne Threat

Hope Creek Page 4 of 6 Rev. 0 (draft E)

EAL#: [H]S4o



HCGS ECG - EAL Technical Bases EP-HC-1 11-210

Security Contingency Event Summary Table

Event Could Event Could
Result in Result in

Contingency Determination Determination
Event of a of a

Number SECURITY HOSTILE
CONDITION ACTION

(UE ONLY) (ALERT or Higher)

Yes / No Yes / No

# 1 Yes Yes

# 2 Yes Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

# 6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

# 10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

# 15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION resulting in loss of physical control of the
facility

All

EAL# & Classification Level: HG4.1 - GENERAL EMERGENCY

EAL:

A HOSTILE ACTION has occurred such that plant personnel are unable to operate
equipment required to maintain safety functions (i.e., reactivity control, RPV water level, or
decay heat removal) at Salem or Hope Creek (Note 9)

OR

A HOSTILE ACTION has caused failure of Spent Fuel Cooling Systems and IMMINENT
fuel damage is likely at Salem or Hope Creek (Note 9)

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:
" Determination if the security event is a HOSTILE ACTION or SECURITY

CONDITION

o If a HOSTILE ACTION, is location the OCA or PA?

Basis:

EAt-#41st Condition

This EAL encompasses conditions under which a HOSTILE ACTION has resulted in a loss of
physical control of VITAL AREAS (containing vital equipment or controls of vital equipment)
required to maintain safety functions and control of that equipment cannot be transferred to
and operated from another location.

Typically, these safety functions are reactivity control (ability to shut down the reactor and
keep it shutdown), reactor water level (ability to cool the core), and decay heat removal (ability
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to maintain a heat sink). f•r a BWR. The equivaleRt functionS for a P'R. are r.a.tiVity G cntrol,
RCS inV.ntry, and secondary heat removal.]

rLoSS of phySiGal co,•tro of t'he c-rol• room or
r-emGot sh utd9 apown P•t- - . the ability tain-st + . +UR -o er-
se. DeSign of the romote Shu~tdoWn capability and the locGation of the tranSfer switches should
be takon into account. Primary cmp-a1-hol-e aed en those ompononts- an~d
instru•ment• that supply prFtection fGr and informao-n a-bout safety funRtion•S]

If control of the plant equipment necessary to maintain safety functions can be transferred to
another location, then the threshold is not met.

E-AL-#22nd Condition

This EAL addresses failure of spent fuel cooling systems as a result of HOSTILE ACTION if
IMMINENT fuel damage is likel , such as.when a freshly off loaded reactor core is ir the spet•
fuel peel.

LA frcshly off loaded roactorF core is dofined b21y
Site specGific crite-ria.]

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability, or personnel safety.

VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that 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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PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

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

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HG1 Example EAL #1, #2
2. HC.OP-AB.SEC-0001 Security Event
3. HC.OP-AB.SEC-0002 Airborne Threat
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

5 - Control Room Evacuation

Control Room evacuation has been initiated

All

EAL# & Classification Level: HA5.1 - ALERT

EAL:

Control Room evacuation has been initiated 1
Basis:

With the Ceontrol R-room evacuated, additional support, monitoring and direction through the
Technical Support Center and/or other emergency response facilities may be necessary.

Inability to establish plant control from outside the Ceontrol Rfoom will escalate this event to a
SITE AREA EMERGENCY per EAL HS5.1.

Explanation/Discussion/Definitions:

Control Room evacuation represents a serious plant situation since the degree of plant control
at the Remote Shutdown Panel (RSP) is not as complete as from the Control Room. The
intent of this EAL is to declare an ALERT when the determination to evacuate the Control
Room has been made based on environmental/personnel safety concerns, and the physical
process of evacuating the Control Room per HC.OP-AB.HVAC-0002(Q), Control Room
Environment, has commenced.

The Shift Manager (SM) determines if the Control Room requires evacuation. Control Room
inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat in or adjacent
to the Control Room, or other life threatening conditions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA5 Example EAL #1
2. HC.OP-AB.HVAC-0002(Q) Control Room Environment
3. HC.OP-IO.ZZ-008(Q) Shutdown from Outside the Control Room
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

5 - Control Room Evacuation

Control Room evacuation has been initiated and plant
control CANNOT be established

All

HS5.1 - SITE AREA EMERGENCY

Control Room evacuation has been initiated

AND

Control of the plant CANNOT be established within 15 minutes (Note 3)

Note 3: 'The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

The intent of this IG--EAL is to capture those events where control of the plant cannot be
reestabl ished in a timely manner. In this case, -expeditious transfer of control of safety systems
has not occurred (although fission'product barrier damage may not yet be indicated),

The intehnt of the EAL is0to. establish contro.1 of importantP Iant 6quiprrie nt anrd knowledge o6f
important plant parameters in a timely manner: Primary emphasis shoiud be placed on those'.
components and instruments that supply protection for and information about safety functions.
Typi•,•ly, tThese safety functions are reactivity control (ability to shutdown the reactor and
maintain it shutdown), reactor water level (ability to cool the cbie), and decay heat 'emoval
(ability to'maintaih a heat sink)' for a BE3A!P, Thine, eiyalent fuRctiens for. a PVVR are reo~tivity
control, RCS in.entory, and -econdary heat .,n b..al.

The dGeGrmiRation of whether or not control is established at the remote shutdown p•anel i's
basdonemdrgcncy re÷trudgment. ÷ The Emergency DGteFn-Coordinator is expected to
make a reasonable, informed judgment within the. sitespecifi time for traSferallocated 15
minutes that the licensee has control of the plant from the remote shutdown panel:
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[The sit c&pe.rf:i timen fpr tr-acfer is basedo 9P a-paycisis pr assess ei' as to hew
quickly-control must be reec tab! ish&Gd without cor~e UncoVering and/or- Gore damage. The)i time
Shoul 44ePt eXceecd 15 m3ýnutoe Without addlitiOna j u89tfieatin.

Escalation of this emergency classification level, if appropriate, would be by EALs in Category
F, Fission Product Barrier Degradation, or Category R, Abnormal Rad Levels/RadiG..giea.
Effluent-EALs.
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Explanation/DiscussionlDefinitions:

The Shift Manager determines if the Control Room is inoperable and requires evacuation.
Control Room inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat
in or adjacent to the Control Room, or other life threatening conditions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HS5 Example EAL #1
2. HC.OP-AB.HVAC-0002(Q) Control Room Environment
3. HC.OP-IO.ZZ-008(Q) Shutdown from Outside the Control Room
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of an
UNUSUAL EVENT

All

HU6.1 - UNUSUAL EVENT

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which indicate a potential degradation of the level
of safety of the plant or indicate a security threat to facility protection has been initiated.
NO releases of radioactive material requiring off-site response or monitoring are expected
unless further degradation of safety systems occurs

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Deete-r-Coordinator to fall under the UNUSUAL EVENT N©UE emergency
classification level.

Explanation/Discussion/Definitions:

None

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU5 Example EAL #1
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HCGS ECG - EAL Technical Bases EP-HC-1 11-213

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

1 - Loss of AC Power

Loss of all offsite AC power to vital buses for 15 minutes or
longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SUI.1 - UNUSUAL EVENT

Loss of all Offsite AC power to all 4.16 KV Vital Buses

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the atfplicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

Prolonged loss of off-site AC power reduces required redundancy and potentially degrades
the level of safety of the plant by rendering the plant more vulnerable to a complete loss of AC
power to eRIGegeRGy-vital busses.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of off-
site power.

Explanation/Discussion/Definitions:

The AC power distribution is summarized in Attachment 2, page 2.

Emergency Classification escalates to an ALERT under EAL SA1.1 based on AC power to
4.16 KV vital buses being reduced to a single source.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - SU1 Example EAL #1
2. 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
3. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station
4. UFSAR 8.1.2 Onsite Power Systems
5. HCGS Technical Specifications 3.8.1 AC Sources
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EAL Category:

EAL Subcategory:

Initiating Condition:

QPCON Applicability:

EAL# & Classification Level:

S - System Malfunction

1 - Loss of AC Power

AC power capability to vital buses reduced to a single power
source for 15 minutes or longer such that any additional
single failure would result in complete loss of AC power to
vital buses

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SAI.1 -ALERT

EAL:

Loss of 4.16 KV Vital Bus Power Sources (Offsite and Onsite) which results in the
availability of only one 4.16 KV Vital Bus Power Source (Offsite or Onsite)

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

[This !C and thc asseoiate d EALs .. e intended to pro.. ,I aPn eScalation f•rom 1C SU;,
"Loss . f All Offosite AC Po.w.r To ... rg..G.. Buss.es. fGr eat•o• Than 15 Minutes.]•

The condition indicated by this I-EAL is the degradation of the off-site and on-site AC power
systems such that any additional single failure would result in a complete loss of AC power to
vital busesstation blacko'ut. This condition could occur due to a loss of off-site power with a
concurrent failure of all but one emergency diesel generator to supply power to its emerqenG
vital buds[MCD1]ee-s. AnGoher related c-ndition could be the loss of all off site po.Wer and loss

from offsite power. b@ckfed from the unit main generator, or tho los5 Of on -Site emergency
diesel generators With onlY one train of emergency busses being fed backfcd from off site
pewe-. The subsequent loss of this single power source would escalate the event to a SITE
AREA EMERGENCY in accordance with EAL SS1.1.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
power.
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[At Pu/ti unit stations, the EAIos should.aloqw .redit. for oper.ati-O. of in ,talle,, dde4gn,
fea tures, SUch as c-ross tics 9F ewing diesels, pr ddtat abhrm~al or em-ergenq6y ope ra tin g
p~rocedures adrs terue. However-, t eýýec stations must a/so) consider the impact of thi
condition on other shared Safet funct"ion 84P de elprgthe site &pecificEAL. J

rp!,"A÷• ÷' "t .o.. f' "r"from..a .of " -

[Pla4te that hýV6 a fproa;ceduit pivl
supply~~~~~ ofacmage ni a a~c~dt for thern~duI q poe er- source in the a s'o "'ated

EA ÷ethis.Exp.ination/DiscUssion/Defi nitions:

"Availability" means the power source can be aligned to provide power to a vital bus within 15
minutes or is cUtrehtly' supplying power to at least one vital bus.

The availability of EDGs that have not been challenged to start during degradation of AC
power sources to the 4.16 KV vital buses should be based on meeting Technical Specification
action requirements.for loss of offsite-AC power sources. -.. .

The AC power distribUtion is summarized in Attachment 2," paIge 2.e

This hot condition Alert EAL is equivalent to the cold condition Unusual Event EAL CU1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05- SA5 Example EAL #1
2. HC.OP-AB.ZZ-0135 (Q) Station Blackout Loss of Offsite Power ! Diesel Generat or

Malfunctio~n .. . -

3. 2054!5-A-8765 Sheet 1 500 kv Transmission Plan &-Profiles'
4. E-0010_ ee oe-Csh-¢et1 Hope Creek Gener-atig Sttion Single Line DiagramStation
5. UFSAR 8.1.2 Onsite Power Systems
6. HCGS Technical Specifications 3.8.1 A.C. Sources
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

1 - Loss of AC Power

Loss of all offsite power and all onsite AC power to vital
buses for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SS1.1 - SITE AREA EMERGENCY

EAL:

Loss of all Power (Onsite and Offsite) to all 4.16 KV Vital Buses

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

Loss of all AC power to emergency-vital busses compromises all plant safety systems
requiring electric power including RHR, ECCS, Containment Heat Removal and Station
Service Waterthc Ultimate Heat Sink. Prolonged loss of all AC power to erergeRey-vital
busses will lead to loss of Fuel Clad, RCS, and Containment, thus this event can escalate to a
GENERAL EMERGENCY.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of off-
site power.

[At muiti upit etotions, the EA4Ls sehuid alloW cre~dit for oper-ation of incta I/o dde~igP
fea tures, Such aS nFS e O Ag die. !S, pro videdl that abnormal or epmorgen3ý,epey

i., i*jJ tL~~~~ .4.5.i~ .i. Sii 1i AiJ Li I I. 1. 11 4-1 ;-, -~ii'ii. -4 -LIi 4..' i4 i'dii, 5 i iSJii
1

AL S..

fcnpi;; r) pr) pflnpr c-lin rprs qqfp,#, ftitArif~rnr jp ir,4ri ,r,i,-,-h- in ,e f ijfc npsr =-jL- A 1
I -I . ý 11 - . - I I t, Z:f ---. j

rL)/-,-,#' -I- 44-1 1-io -n - ,tr' -, 1
4

-n -,r4 i-,t i-~, ;+, 4-, +;ni. -' i A f- i-5 IJ A-i CF tv +_~

itt, I- I~ I C' flit) ti C' t't, tv, tit, Ci ~Ifl Ci iii, 4 tt~ .*~ it tn nv~r, ,44 ~rr #1 ,-~ C- ri, C, ri' ri 4 n ni irs ticl '~, ~ 41-.
I IL p.3LX *,A~i A15ILX~~A Iii Lii LX

IL~X4- E- -J r- A I It-i÷1-;i I I
11 1 - t, 11 1 11 1

~XJ)j~ I.A -i -1 fl- ' -ii -.
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Escalation to GENERAL EMERGENCY is via EALs in Category F, Fission Product Barrier
Degradation, or IC-EAL SG1.1, "Prolonged Loss of All Off-site Power and Prolonged Loss of
All On-site AC Power."

Explanation/Discussion/Definitions:

The intent of this EAL is to classify degraded AC power events that result in a loss of all offsite
power sources 13.8 KV to the 4.16 KV vital buses along with a loss of all onsite power sources
(EDGs).

11
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The AC power distribution is summarized in Attachment 2, page 2.

This hot condition Site Area Emergency EAL is equivalent to the cold condition Alert EAL
CA1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - SS1 Example EAL #1

2. HC.OP-AB.ZZ-0135 (Q) Station Blackout/ Loss of Offsite Power/ Diesel Generator
Malfunction

3. 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles

4. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station
5. UFSAR 8.1.2 Onsite Power Systems
6. HCGS Technical Specifications 3.8.1 AC Sources
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

1 - Loss of AC Power

Prolonged loss of all offsite and all onsite AC power to vital
buses

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SGI.1 - GENERAL EMERGENCY

Loss of all Power (Onsite and Offsite) to all 4.16 KV Vital Buses

AND

ANY of the following:

o Restoration of at least one Vital Bus in < 4 hrs is NOT likely

o RPV level CANNOT be restored and maintained above -161 in.

o RPV level CANNOT be determined

Basis:

Loss of all AC power to emergeRny-vital busses compromises all plant safety systems
requiring electric power including RHR, ECCS, Containment Heat Removal and the•Ultima4e
Heat-SinkStation Service Water. Prolonged loss of all AC power to emergeRcy-vital busses will
lead to loss of Fuel Clad, RCS, and Containment, thus this event can escalate to a GENERAL
EMERGENCY.

r,"-L.. • •/-:L. - :4 - I- I- - I- - . . 4.

[;;IU (-4 ýGu~ FeSEGe;f; Pger Lidf~ iw Utv;u; 'cUu; ::~x~.uj~
~,n~Iic'' ,~rf~ry~nr i prf~rr,~r -'r, AtI 'If) I-CC) -- n PQ '2 irr4 Ipriifr,(2 rj 'I -I ;Z "Qfnfipýn

. iE / . .. 'nF "n j, k A I;_ I IFnr• mA 4'. .. . .. ... .... ...- ,1, p. in . ... ..... ," u-
1, . dS I f~ 11t, 1- 1 1 - i, 1, 1 1 1 - - - 1Il

Goba outi-AP of su~rroudihg areas ShoUld be considereed. Although this 1G may be v/owed as
d~i f 1 C - I(- i~ ;fn r4

;nninl ýk f~

,~ fir., I 'n #,n-~n 1,, rnnnnn ,#,n in nin p. n-pp. p-np. inn,, p-n finnin fin 1
LpuiflJiJp ~ iii~i S..'Di tiP PtA P.diIItJP ~%S~ Sd)' P td1
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This W-EAL 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 emergeRY-vital 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 ait
gi've the Em-ergency" Direotor a reaSonable idea of hGV ow Gu~k4 (-s)he may, need to declarea
General;; &mege4,, ba~se 9Pt, ae-ce~iaai

1. Are there a...p.re.ent ,Pndcaton.. that .o.. coiin, is aready degraded to the
peint that lo.ss o9r- potential loss of Fission, Po-,duct Bar4eFrs is 1./,,NENT?9

2. if theore are Pno pr-eset indisa:ons of such core coolin degradation, how likeliS

ittheat power di3 e-stributio is summearized inAthachet 2, page2

of the third bartrer can be p c invey h wRc

Thubmienigatin cef con tinuigoeoling ddegradation maeut be base og n PFissio
Pr-educ ta rrcrthi p 'a r-tl emph'a sis. on Emergencay Dir-ector-judgmcnt as it

leveldcreaes t o b4elow TAsOF p(te-161 ina. ,ms t Of tpodu efct baremo and degrca de abils ti
moniter fission proaduct ba yr-o gni.]

Explanation/Discussion/Definitions:

The AC power distribution is summarized in Attachment 2, page 2.

Four hours is the station blackout coping time. Beyond the four hour window, RPV injection
capability may no longer be available and degradation in core cooling will commence.

Core Submergence is the preferred method of maintaining adequate core cooling. When RPV
level decreases to below TAF (-161 in.), the ability to effectively remove decay heat is being
challenged, and as such the Fuel Clad fission product barrier can no longer be considered
intact. While the Emergency Operating Procedures provide contingencies to establish
adequate core cooling when RPV level drops below TAF (Core Spray or Steam Cooling with
or without injection), these actions are designed to be an alternative method of providing
adequate core cooling while actions are taken to reestablish core submergence. Sustained
partial or total core uncovery can result in fuel damage and a significant release of fission
products to the Reactor coolant. Sustained core uncovery can also result in a breach of the
RPV due to core melt material interaction with the RPV.
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A Loss of Core Submergence will occur when the rate of inventory loss is greater than the rate
of inventory makeup from high pressure injection sources. This condition can occur as the
result of the following events/sequences:

o A LOCA will cause RPV level to reach the Top of Active Fuel when the LOCA is the
result of a large .break (momentary core uncovery isexpected to occur under this
condition) or when the LOCA is due to a small or intermediate break in combination
with an inability of high pressure injection sources to keep up with the leakrate.

o A loss of high pressure injection sources without the presence of a LOCA will also
result'in RPV level decreasing to TAF due to continuled RPV Steam Flow without
makeup.

Either of these events/sequences results in a challenge to the Fuel Clad Barrier when RPV
level CANNOT be restored AND maintained above the TAF due to core uncovery, hence
classification at this threshold is appropriate. However, for both these sequences, Low
Pressure ECCS are designed to inject to the.RPV as RPV Pressure decreases below the
shutoff head'of the pumps. RPV Depressurization" will o0ccur either due to the LOCA or Manual
initiation of Emergency Depressurization when RPV level reaches -185 in., provided inje-ction
systems are available. This will allow for restoration of RPV level and re-establishment of Core
Submergence. Failure of these systems to restore and maintain RPV level above -185 in. will
result in a Loss'of the Fuel Clad barr.ie.r per EAL FBI-L.

Until the'wide range. RPV level (WR) indicatcdr is downscale or becomes questionable, it
should be used to assure RPV level is'above TAF. Once WR is downscale, use compensated'
fuel zone indication (SPDS or graph) to assess RPV level above TAF and when compensated
fuel zone level indication goes below TAF or becomes questionable, declare, the EAL.

If all RPV level instrumentation is lost, it is assumed. RPV level may be below the topof active
fuel and a General Emergency classification is warranted under this EAL.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - SG1 Example EAL #1
2. HC.OP-ABZZ-0135 (Q).Station Blackout / Loss of Offsite Power / Diesel Generator,.

Malfunction,
3. 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
4. E-0001-0 sheet I Hope Creek Generating Station Single Line Diagram Station
5. UFSAR.8.1.2 Onsite PowelirSystems
6. HCGS Technical Specifications 3.8.1 AC Sources.
7. HC.OP-EO.ZZ-0101(Q)-FO RPV Control :.
8. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

2 - Loss of DC Power

Loss of all vital DC power for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SS2.1 - SITE AREA EMERGENCY

EAL:

< 108 V DC bus voltage indication on all Vital 125 V DC Buses

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

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 primary containment
integrity when there is significant decay heat and sensible heat in the reactor system.

IC ... /4, . . . . . . . .ý . . . . . . . . . . . . . . . . .,,,A• . . . : , v v ,

isý ýa! Ill/I thE? minim U, 3 Voltag Sele 'hd W~ff en battezr); s zfln i'. Pe .frg-7n. 7 hn i~ p1u the
ualilp fo-:r the entire battery Set ~.a p o i aey105 V DC. F or a 60 ce !' strin of ba tre the

H'II I (I l C C i nI ft/1ln i '3111 1 / 7 r; ~//('I+ 3 n'C r r'C II : r ý - , 1,~r bl I4 fi 1,C- I fliCI ý n !;I" ~ Cl + ' yC .

j.- -I•..y 1. a 1 ve itsI•" " "''.

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

Escalation to a General Emergency would occur by EALs in Category R, Abnormal Rad
Levels/Radielegieal Effluent, or Category F, Fission Product Barrier Degradation.

Ex plan ation/D isc uss ion/Defi nitions:
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Per Technical Specifications, 108 VDC is the minimum voltage required for operability of the
Class 1 E 125 VDC buses following a battery discharge test. Although continued equipment
operation may occur with degraded voltage, this. value signifies the minimum operable voltage
allowed.

125 VDC Power Channels A-D provide control power to Engineered Safety Features
actuation, diesel generator auxiliaries, plant alarm and indication circuits, as well as the control
power for the associated loads. If 125 VDC power is lost for an extended period of time
(greater than 15 minutes) critical plant functions such as. 4.16 KV breaker-controls, CS and
RHR pump controls required to maintain safe plant conditions may not operate, and core
uncovery with subsequent Reactor Coolant System (RCS) and Primary Containment failure
might occur.:

Loss of ADS may create a loss of low pressure ECCS availability due to the potential inability
to depressurize the reactor. In addition, loss of these buses will eventually lead to MSIV-
closure and reactor scram due to the loss of the Primary Containment Instrument Gas (PCIG).
Subsequent to MSIV closure, much of the equipment noted above will be required for plant
stabilization and shutdown.

A sustained loss of 125 V DC power will threaten the ability to remove heat from the reactor
core and from the primary containment. SRVs will remain operable in the relief mode and the
heat addition to the primary containment could result in a loss of the Primary Containment as a
fission 15roduct release barrier. .

Loss of all Vital 1 E 125 V DC power will also render HPCI and RCIC inoperable for automatic"
initiation, and from the Control Room due to loss of control power.

Class 1E 125 VDC battery bank capacities are as follows:

Channel Switchgear Battery Capacity (design 4 hours)

A 10D.410 1AD411 1885 AH at 8 hours

B 1 0D420 1 BD41 1 1885AH at 8 hours

C 10D430 1CD411 1885 AH at 8.hours

D 10D440 1DD411 1885 AH at 8 hours

C 10D436 1CD447 577 AH at 8 hours

D 10D446 1 DD447 577 AH at 8 hours

In OPCONs 1, 2, or 3, the loss of any single channel 125V DC power source would require the
channel to be restored within 2 hours or the unit placed in at least Hot Shutdown within the
next 12 hours and in Cold Shutdown within the following 24 hours.
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This Site Area Emergency EAL is the hot condition equivalent of the cold condition loss of DC
power Unusual Event EAL CU2.1.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SS3 Example EAL #1
2. HC.OP-AB.ZZ-0150 (Q), 125VDC System Malfunction
3. HC.OP-AB.ZZ-01 35 (Q), Station Blackout / Loss of Offsite Power / Diesel Generator

Malfunction

4, HC.OP-EO.ZZ-01 01(Q)-FC RPV Control
5, HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
6, HC.OP-EO.ZZ-0202(Q)-FC Emergency Depressurization
7. HCGS Technical Specifications Section 3/4.8.2.1, 3/4.8.3.1 .b; DC Sources - Operating
8, UFSAR 8.3.2 DC Power Systems

Hope Creek Page 4 of 5 " Rev. 0 (draft E)

EAL#: 332o 1



HCGS ECG - EAL Technical Bases EP-HC-1 11-214

This page intentionally blank

Hope Creek Page 5 of 5 Rev. 0 (draft E)

EAL#: SS2.1



HCGS ECG - EAL Technical Bases EP-HC-1 11-215

EAL Category: S - System Malfunction

EAL Subcategory: 3 - ATWS / Criticality

Initiating Condition: Inadvertent Criticality

OPCON Applicability: 3 - Hot Shutdown

EAL# & Classification Level: SU3.1 - UNUSUAL EVENT

EAL:

UNPLANNED sustained positive period observed on nuclear instrumentation

Basis:

This IC-EAL addresses inadvertent criticality events. This 4-G-EAL indicates a potential
degradation of the level of safety of the plant, warranting a NGUE classification. This ,G-EAL
excludes inadvertent criticalities that occur during planned reactivity changes associated with
reactor startups (e.g., criticality earlier than estimated).

[ThiS crnditionG.-a;e;• con b identified using per;d- .o/nitorastarup rate. monitor. The ter'
'"sustained" is usedl i3 order- to allow exclusion of expocsteed shor-t ter~m positive per: dads/ta"lu
rates froGm plannod coentrol red moevem~ents fer PWRso andl BAVV~s (such as shutdownK4 bonl*
withdrawal for PW,9s) These sho r-tt erm positive per~q1dS/ta:~ ,ates' are then rre 'It of the
:ncroase :i neutron population duo to u~~~lmltpi-tq.

Escalation would be by the Fission Product Barrier Table, as appropriate to the operating
mode at the time of the event.

Explanation/Discussion/Definitions:

The term "sustained" is used in order to allow exclusion of expected short term positive
periods from planned control rod movements. These short term positive periods are the result
of the increase in neutron population due to subcritical multiplication.

Positive reactor period may be identified by:

o SRM period indicators and recorders R602A and B (green pens) on panel 10C650C

o Overhead Annunciator C3-D1, SRM PERIOD

o Computer points B3001, B3002, B3003 and B3004
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This EAL is the hot condition equivalent of the cold condition EAL CU6.1.

Definitions:
UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU8 Example EAL #1
2. Technical Specifications 3.3.7.6 Source Range Monitors
3. HC.OP-ST.SE-0005(Q) SRM Channel Count Rate Surveillance
4. HC.OP-AR.ZZ-0009 Overhead Annunciator Window Box C3
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

3 - ATWS / Criticality

Automatic scram fails to shut down the reactor and the
manual actions taken from the reactor control console are
successful in shutting down the reactor

1 - Power Operations, 2 - Startup

EAL# & Classification Level: SA3.1 - ALERT

EAL:

An automatic scram failed to shut down the reactor

AND

Manual scram actions taken at the reactor control console (mode switch, manual scram
pushbuttons, manual ARI actuation) successfully shut down the reactor as indicated by
reactor power < 4%

Basis:

[The reactor should be considered shutdown when it isproducing less heat than the maximum
decay heat load for which the safety systems are designed (typi"ally- 3 -te 54% power).-F-e0
plantS using CSFST-s, this EAL equates to the critcria used to dctcrmilne- avli SWIbcriticality
Red Path. For BWIRs tThis power level EAL shoul is the APRM downscale trip setpoint.]

Manual scram-(-ti4 actions taken at the reactor control console are any set of actions by the
reactor operator(s) which causes or should cause control rods to be rapidly inserted into the
core and shuts down the reactor.

Insertion of a; scram sig.nal via' Mode: Switch to Shutdown or activation of the RPS Manual
Scram Pushbuttons on theCo0.nrtrol. Rýoom::cons6le: is considered automatic scram...inut into
RPS. A.failure to scram from either oper ator inserted scram actions would meet the criteria for
this EAL: eveni.f no. other scram, inputs were present. However, an• inability to physically place
the mode switch in the'"Shutdown"' Dosition. (.eq. broken key) does. not. constitute a RPS
failure, sincetthe: RPS loqic has.not failed.': [M.Di]

r i, ,./.-.

tif H- io,,ii ,b-rri-*;. n r, # ri- ,LGi~ir ffr,4 OPrtr~ Orvfi.#re' G9P~fr,-G nfo, Furn* GgPGf P-mm

114 ~ LIu~ LA.4¼. 1 IfL~~ 1- iC41 VJfLA ii.i 'L iJ Li

I., I,
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This condition indicates failure of the automatic protection system to scram-(-t-4 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. Thus the plant
safety has been compromised because design limits of the fuel may have been exceeded. An
ALERT is indicated because conditions may exist that lead to potential loss of fuel clad or
RCS and because of the failure of the Reactor Protection System to automatically shutdown
the plant.

If manual actions taken at the reactor control console fail to shut-down the reactor, the event
would escalate to a SITE AREA EMERGENCY.

Explanation/Discussion/Definitions:

The Reactor Protection System (RPS) is designed to function to shut down the reactor (either
manually or automatically). The system is "fail safe", that is it de-energizes to function. An
Anticipated Transient Without Scram (ATWS) event can be caused either by a failure of RPS
(electrical/pneumatic failure) or a failure of the Control Rod Drive System to permit the control
rods to insert (hydraulic failure).

The Alternate Rod Insertion (ARI) function of the Redundant Reactivity Control System
(RRCS) provides an automatic backup function for an electrical/pneumatic failure of RPS. A
successful scram due to ARI following a failure of RPS would still be classified under this EAL
because of the potentially serious consequences of an RPS failure.

The ALERT threshold is set so that unsuccessful manual RPS scrams from the Control Room,
as well as unsuccessful automatic RPS scrams would be classified at the ALERT level. This
will cover those situations, in which a manual RPS scram is attempted in anticipation of a
continually degrading plant condition (i.e., degrading Main Condenser Vacuum). In addition,
this threshold will also address those situations where a manual scram is required by
procedure (i.e., stuck open SRV, Main Steam Line Hi-Hi Radiation, Dual Reactor Recirc Pump
trip, Power Oscillations) and the manual scram is not successful. In either case, ALERT
declaration is appropriate when the RPS fails to perform its intended design function.

The APRM downscale trip setpoint is 4%. It also approximates the decay heat which the
shutdown systems were designed to remove and is indicative of a condition requiring
immediate response to prevent subsequent core damage. At or below the APRM downscale
trip setpoint, plant response will be similar to that observed during a normal shutdown.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SA2 Example EAL #1
2. Technical Specifications 1.0 Definitions
3. Technical Specifications SL/LSSS 2.1/2.2 Safety Limits/ Limited Safety System Settings
4. Technical Specifications LCO 3/4.1 Reactor Control Systems
5. Technical Specifications LCO 3/4.3 Instrumentation
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6. HC.OP-AB.IC-0003(Q) Reactor Protection System
7. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control

':i;
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

3 - ATWS / Criticality

Automatic scram fails to shut down the reactor and manual
actions taken from the reactor control console are not
successful in shutting down the reactor.

1 - Power Operations, 2 - Startup

EAL# & Classification Level: SS3.1 - SITE AREA EMERGENCY

EAL:

An automatic scram failed to shut down the reactor

AND

Manual scram actions taken at the reactor control console (mode switch, manual scram
pushbuttons, manual ARI actuation) do NOT shut down the reactor as indicated by reactor
power > 4%

Basis:

IThe reactor should be considered shutdown when it is producing less heat than the maximum
decay heat load for which the safety systems are designed (týy'p,,ay" 3 t 54% power).-Far
plants using C;SFSTs, this EAL equates to the criteria used to deteprminpe a: Z allid SubGriticality
Red Path. For BWRs t This power level EAL shoul is the APRM downscale trip setpoint.]

Under these conditions, the reactor is producing more heat than the maximum decay heat
load for which the safety systems are designed and efforts to bring the reactor subcritical are
unsuccessful. A SITE AREA EMERGENCY is warranted because conditions exist that lead to
IMMINENT loss or potential loss of both fuel clad and RCS.

[The reac.to. shod• , be ,onsid.ered shutd;,wn when t tpr.duc-i,,g less heat than the
rnax-imum decay heat !Gad for which the safety syste ms are deS4gned (tyPica~ly 3 to 5%

1 C - fý = 7 *'.-~ E"A. IC.' ^A *-LLAL~Ihh ,1, 4-- - , 1

S ct,.,i.-.,altf, Red Path. Fot ,-.r •,.... tis EAL h dbe ith dp setp,9nt.

Manual scram-(t4p-) actions taken at the reactor control console are any set of actions by the
reactor operator(s) at which causes or should cause control rods to be rapidly inserted into the
core and shuts down the reactor.
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Insertion of a: scram signal via Mode Switch to Shutdown or activation of the RPS Manual
Scram Pushbutto'ns on :th.e eControl.RFoom console: are considered automatic Scram inputs
into RPS.. iA failure to. scram from :either'oeder.atr insertedi scramn actions would mreet the
criteria for this EAL even:.if no other scram inputs were: present. :However, an inability to
physically plbace, ther mnode" switch in .'the: '.'Shudtd own!!": pos.itibni (iLe., broken key) does not
constitute a RPS failiure., si:nce.the RPS loqic has.hnt.failedfj.MCD21

( Manual Scram (trip) actionS re not Gconsidered succeSSful if action away from the
r~. cnn-n nr1-rI ~ -;~ m ,,;-,-,~ d~c~r- m ~r, +kr +nnn Tk, r:A I jr 'U - n;n, n n1 nr

)f actions taken away frem the r ALctGrentolRGGnsole arc beugceSfUl tO shuttirng thco.neactn
ediwn because the design limits of the fuer may have been exceeded orr because of the gros

talsu te dof the Rea ct or t Protectin SYStem t o shut sdow n the Plan

l ad thrugh this I amay be Weiwed as redu:...Tt to the F:E-.-- n P tqa, I"" .. I'

Degr-adation 10, its inclusien is nec-essary to b ntteF a oc',r-e tlmn Ill r-enog~,tz ape/ emerge q-cý

Escalation. of this event to a GENERA EMERGENCY would be due to a prolonged condition
leading to an extreme challenge to either core-hcooling or heat removal.

ExplanationlDiscussion/Defi nitions:

This EAL addresses any automatic reactor scram signal followed by a manual scram that fails
to shut down the reactor to an extent the reactor is producing energy in excess of the heat
load for which theý safety systems were designed.

For the 1pu'rposes'of~emn.e rgency classification at the SITE AREA, EMERGENCY level,
successful manual §scra .m actions~are those W .hich 6an be quickly performed from the reactor
control console (i.e., mode switch, manual scram pushbuttons and manual AR! actuation).
Manual actions to shut down the Reactor achieved by use of the- alternate control rod insertion
methods of. EOP-101A Step RC/Q-21'would still be classified under this EAL and do not
constitute a Successful manual scram.

A manual scram signal via Mode Switch to Shutdown and/or activation of the RPS Manual
Scram Pushbuttons on the. Control Room console are considered an automatic input into RPS
and a Failure to S'cram i-making this EAL applicable. However, an inability to physic'ally place
the mode switch in the"shutdown" position (i.e., broken key) does not constitute a RPS
failure, since the RPS logic has 'not failed.

The APRM downscale trip setpoint is 4%. It also approximates the decay heat which the
shutdown systems Were designed to- remove and is indicative of a condition requiring
immediate-response to:preverit subsequent core damage. At or below the APRM downscale •
trip setpoint, plant response will be similar to that observed during a normal shutdown.
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Escalation of this event to a GENERAL EMERGENCY would be under EAL SG3.1 or
Emergency Coordinator judgment.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SS2 Example EAL #1
2. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

3 - ATWS / Criticality

Automatic scram and all manual actions fail to shut down
the reactor and indication of an extreme challenge to the
ability to cool the core exists

1 - Power Operations, 2 - Startup

SG3.1 - GENERAL EMERGENCY

An automatic scram failed to shut down the reactor

AND

All manual actions do NOT shut down the reactor as indicated by reactor power > 4%

AND

EITHER of the following:

o RPV level CANNOT be restored and maintained above -185 in.

o HCTL (EOP Curve SPT-P) is exceeded

Basis:

[The reactor should be considered shutdown when it is producing less heat than the maximum
decay heat load for which the safety systems are designed (typ,,aly•, 3 to 54% power).-F-f
plants using CSFSTs, this EAL equates to the Gritcria used Wo determin- a v alid Su-b-criticalit
Red Path. For BWNRs t This power level EAL sheul is the APRM downscale trip setpoint.]

Under these conditions, the reactor is producing more heat than the maximum decay heat
load for which the safety systems are designed and efforts to bring the reactor subcritical are
unsuccessful.

fl nr- r .11 1 !14 t. ;1 ,r4r .r 1 4.14 1-n ,,lA f 4I - 14 r 1r I ,-;__ 1--.Inr -. , 1-, 44, nn 44-
L .. ,.

0 4- CO/

power). r-or plaflLs u4g CSF -sI, th44 EAL equate. to the. ar, a use.d to dite4.,Lrnr a Vag:
!Qý jr-.44'cql, Ro P~th Kp R1AIP2tc' P1-74L~A cPhn",Ir hoth -# R,, AO nu c-4rInh,z''.mp fr in C'trnfnia
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[For PWVRs, the extre...e .hallenge to the abii't to .... the ..... ;n. n,•dt,, to m.e..
that the core exit temperatle a~ tG-pre9achin9g 1200. degree-F or htth -a
vessel water level is below the top o.f active ful. For plants using .SF.STS, this EAL equate
tva Core ...... G E . ...o .ditio combined with a Sub.r.t.aty RE=D co.ndition..]

[Fonrt eeeRs, the extreme ohallenge to the ability to cool the core is notendee to meagn
that the reactor vessci wated wlevel Gannet be restored and maintained above exinsimum n Stea
Cooling RPV Water-Leve as descr'bee dp nthe EOQP base-sc.1

thsi co1r, censideration is the rpabliy.te hl remove heat tiursg the GeER L ytageNCY
thi seý4e~e.-r- PWs feegency, feedae-gwi pufcip oreeetea49

he at r-equ"e db y dflesgn from: at least one steam4 go: 7 otre, an ext4remn Ghallenge usd be
considler~ed to exist. ForF pl'ants using GSF-S Ts, this E,4L equates to a Heat Sink RED9 condition
comb31ined With aS UbGcritialityRE=D con~dition.]

[For- BAIRs. cniea ionpi lude inability to r-emove heat via the main3 condenser-, o
via the suppressio poo o) GGr tor-us (e.g., due to high peel water temper-ature).]

In the event either of these challenges exists at a time that the reactor has not been brought
below the power associated with the safety system design a core melt sequence exists. In this
situation, core degradation can occur rapidly. For this reason, the GENERAL EMERGENCY
declaration is intended to be anticipatory of the fission product barrier table declaration to
permit maximum off-site intervention time.
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Explanation/Discussion/Definitions:

This EAL addresses the following:

o Any automatic reactor scram signal followed by a manual scram that fails to shut down
the reactor to an extent the reactor is producing energy in excess of the heat load for
which the safety systems were designed (EAL SS3.1), and

o Indications that either core cooling is extremely challenged or heat removal is extremely
challenged.

The Alternate Rod Insertion.(ARI)function of the Redundant Reactivity-Control System

(RRCS) provides an-automatic backup function for an electrical/pneumatic failure of RPS. A
failure of ARi'and alternat6c'ontr'ol rod in•sertion methods of EOP-101A to reduce Reactor
Power to < 4% following a failure of the RPS is classified under this EAL because of the
potentially serious consequences of a failure of RPS and ARI to reduce Reactor Power.

Reactor shutdown achieved by use of-the alternate:control rod insertion methods of EOP-
101A Step RC/Q-21 is also credited as a successful manual action provided reactor power
can be reduced below the APRM downscale. trip setpoint before indications of an. extreme
challenge to either core cooling or.heat rer-oval.exist.

The Reactor Protection System (RPS) is designed to function to shut down the reactor (either
manually or automatically). The system is fail safe", that is it de-energizes to function. An..
Anticipated Transient Without Scram (ATWS) event can be caused either by a failure of RPS
(electrical/pneumatic failure) or a failure of the Control Rod Drive System to permit the control
rods to insert (hydraulic failure).

An extreme challenge to the ability to cool the core occurs when RPV water level cannot be
maintained above -185". Although this is below the Top of Active Fuel (Loss of Core
Submergence), maintaining Reactor water level above -185" will ensure sufficient steam flow
from the covered portion of the core to preclude fuel clad temperatures in the uncovered
portion of the core from exceeding 1500'F. This is referred to as the Minimum Steam Cooling
RPV Water Level (MSCRWL). Inability to maintain this level for an extended period of time
could be precursors of a core melt sequence.

An extreme challenge to the primary containment occurs when heat cannot be removed from
the primary containment resulting in elevated suppression pool water temperature. The Heat
Capacity Temperature Limit (HCTL) is the highest suppression pool water temperature from
which a Blowdown will not raise suppression chamber pressure above the Primary
Containment Pressure Limit (PCPL) of 65 psig before the rate of energy transfer from the RPV
to the primary containment is within the capacity of the primary containment vent. When the
PCPL is challenged, primary containment venting will be required even if offsite radioactivity
release rate limits Will be exceeded.
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The HCTL is a function of RPV pressure and suppression pool water temperature and is a
measure of the maximum heat load, which the primary containment can withstand. Plant
parameters in excess of the HCTL could be precursor of primary containment failure. The
Heat Capacity Temperature Limit is given in Curve SPT-P of HC.OP-EO.ZZ-01 02(Q), Primary
Containment Control.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SG2 Example EAL #1
2. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
3. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
4. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

S - System Malfunction

4 - Inability to Reach or Maintain Shutdown Conditions

Inability to reach required shutdown within Technical
Specification limits

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SU4.1 - UNUSUAL EVENT

EAL:

Plant is NOT brought to required Operational Condition (OPCON) within Technical
Specifications LCO action statement time

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required
Operational Condition . ... ,. , 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 Technical Specifications requires a four 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 NGUE is
required when the plant is not brought to the required Operational Condition eeaRo . .,e
within the allowable action statement time in the Technical Specifications. Declaration of a
NGUE 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.

[0hr i-euie Te':roa Sf' if 'k1i~ shtle n tha t 43ý,r'Ivec Pt9UF ,S' to mor

sero- ..... e.e.ts aroe add-.sse dhy other System alfn.tion, Hazards, or- Fission Preduct
Barrier De gradation !C-S.

Explanation/Discussion/Definitions:

Depending on the circumstances, this may or may not be a precursor to a more severe
condition. A shutdown required by the Technical Specifications requires a report under 10
CFR 50.72 (b) Non-emergency events. The plant is within its safety envelope when actions
are completed within the allowable Action Statement time in the T/S. If the times specified
within the Action Statements are not met, the plant may be in an unsafe condition.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU2 Example EAL #1
2. HCGS Technical Specifications.

EP-HC-1 11-216

I -

This page intentionally blank.
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

5 - Instrumentation

UNPLANNED loss of safety system annunciation or
indication in the Control Room for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU5.1 - UNUSUAL EVENT

EAL:

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
> 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for _> 15 minutes (Note 3):

o Reactivity Control

o RCS Inventory

o Decay Heat Removal

o Fission Product Barriers

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

This IC and its associated EAL are-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.

Recognition of the availability of computer based indication equipment is considered-[&-.g.
00r-1 -/ 4ýon - +r, ,#n nýr 1I ff r- I , .1.

"Planned" loss of annunciators or indicators includes scheduled maintenance and testing
activities.
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Quantification 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 jid'ggment threshold for determining the
severity of the plant conditions.

It is further recogn`ized that most plant designs provide redundant safety system indication
powered from separate uninterruptible 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 systern indicators should remain a function' 6ffthat 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 reportedvia 1.0 CFR 50.72. If the shutdown is not in compliance with .
the Technical' SiS6cificatioh action, the NQUE is based on SU4.12- "Inbility to Reach Required
Shutdown Within Technical Specification Limits."

[SiF e minutesc wannslciatord s oa tdeshators foer ths EALnmust irUde those iden•tpir dtes

(e.g., area, pro obos8, and/oril effluent rad rndnitorsy &tc.).]

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

,-III/,.JpI •F tfl z .*. ILAI~o • ~ It•;. J •H(JJ •÷L H Z ,r;.E.' I I - tA,,• %.ALAI i ,.,i, ,,,"

re fUeA':g, andPdefueled m~odes-, Po IC is , :egated durin these modees of operaton.]

This 4NUE will be escalated to an ALERT based on a concurrent loss of compensatory
indications or a SiGNIICANT TRANSIENT is occurring during a loss of
annunciators/indications. .... -

[0, ,, pn,~p sppc-i ag sht~p that inývoe pr~ercurspr; to mor-e
serIous events are ...... , . System A ,., r F. .P.G
Barrier - e 7grad-ation If]- C-...

Explanation/Discussion/Definitions:

This EAL recognizes'the difficulty associated with Monitoring changing plant conditions
without the useof a major portion of the'annunciation or indication equipment. An
UNPLANNED loss of most or all Control Room Overhead Annunciators or other key-control
room indication systems without a plant transient in Operational Conditions 1, 2, or 3 for > 15
minutes warrahts a heightehed aw'raieiness by Contr'ol Room Operators. Quantification' of >
75% is left to the discretion of the Shift Manager (SM) and is considered approximately 75%.
It is not intended that a detailed count be performed but that a rough approximation be used to
determine the severity of the loss'.

This EAL is not required in Operational Conditions 4 or 5 due to the limited number of safety

systems required for operation.
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In judging the severity of the annunciator and loss other key Control Room indication systems,
consideration should be given to those annunciators needed by the operating staff for
operation in abnormal and emergency operating procedures. This includes the ability to
shutdown the reactor and keeping it shutdown, ability to cool the core, ability to maintain core
inventory, ability to maintain a heat sink, and ability to monitor primary containment
parameters.

For short-term loss of OHAs and other key Control Room indication systems (< 15 minutes)
reportable level (RAL) #11.7.1 .c should be considered.

Hope Creek Page 3 of 5 Rev. 0 (draft E)
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Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.

.SIGN'FICANT.TRANSIENT: An UNPLANNED event based on EC judgment,, but
includes as a minimum any one of the following:. (1) Reactor SCRAM, (2) Electrical
Load Rejection > 22%, (3) Thermal Power Reduction > 25%, (4) ECCS Injection, or (5)
Thermal Power Oscillation > 10%.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU3 Example EAL #1
2. HC.OP.AB.MISC-0002 (Q) CRIDS / Overhead Annunciators / PPC Computer
3. HC.OP-AR.ZZ-001 1 Window C6-C5, SPDS System Trouble
4. HCGS Technical Specifications 3/4.3, Instrumentation

Ho'pe Creek Page 4 of 5 Rev. 0 (draft E)
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

5 - Instrumentation

UNPLANNED loss of safety system annunciation or
indication in the Control Room with either (1) a
SIGNIFICANT TRANSIENT in progress, or (2)
compensatory indicators unavailable

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SA5.1 - ALERT

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
_ 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for >_ 15 minutes (Note 3):

o Reactivity Control

o RCS Inventory

o Decay Heat Removal

o Fission Product Barriers

AND

ElITHER of the following:

o A SIGNIFICANT TRANSIENT is in progress, Table S-1

o Compensatory indications are NOT available (PPC, CRIDS and SPDS)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Hope Creek Page 1 of 5 Rev. 0 (draft E)
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Table S-1 SIGNIFICANT TRANSIENTS

o Reactor scram

o Thermal Power Reduction > 25%

o Electrical Load rejection > 22%

o ECCS injection

o Thermal power oscillations > 10%

Basis:

This 4r-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 SIGNIFICANT TRANSIENT.

[ReGognition of the aovibhiiity of coFRnpt.tr- .based indic-ation -ý4 cgplmpet :cs -on s'd'
(e.g., SPDS, plant o, mputer-, G,4,.]

"Planned" loss of annunciators or indicators includes scheduled maintenance and testing
activities.

Quantification 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 supeSe-rManager 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 provide redundant safety system indication
powered from separate uninterruptible 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 N-CUE is based on &SL2-SU4.1_"Inability to Reach
Required Shutdown Within Technical Specification Limits."

Hope Creek Page 2 of 5 Rev. 0 (draft E)
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[Site spec3ifi annunciator-s or- indicators Afr this EAL m~ust include these idepti"e inth
Abnormal Oporating Proecedur-es, in the Emer~gency, Op orating Pr-oc~edures, and in ether E-ALs
(e/g., area, process,. apnd,'r effluent rad mGnto-rs,, etc.).]

"Compensatory indications" in this context includes computer based information such as the
pros•, S computer •sYSte Plant Process Computer System (PPC), Control Room Integrated
.Display System (CRIDS) and Safety Parameter Display System (SPDS)and SPDS. JTi-

should include all GGR3p~te F}8L n... aailbleforthi use deending on &pe4plant deSign
and subsequent r. t•hre• •i f both a major portion of the annunciation system and all computer
monitoring are unavailable, the ALERT is required.

[Dued to - ., ''.ed• umbe ."f ..ty, .o . ,refue!ing and do fueled modes, no IC " ted ring these moe f e

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

This ALERT will be esc;lated to a. SITE AREA EMERGENCY if the operating crew cannot
monitor the tranisientihnprogress due to a concurrent loss 6f compensatory.indications with a
SIGNIFICANT TRANSIENT in progress during the loss of annunciation or indication.

[Other Feoutred To cGhn "-a'Sp c6ifi~atiOn shutdowns that involv prcrsr to more
Ser IoU eVenpts are addessed by, other- System M4alfunction, H~azards4, or- Fission Prodeuct
Barr.er De ..i. ,..

Explanation/Discussion/Definitions:

This EAL recogniz'es the difficulty ass66ciated 'wv'ith: monitoring.'changing planfconditions
without the' use of a major0portion of the annunciation or indication equipment. An.
UNPLANNED loss of most or all Control Room Overhead Annunciators or Other keycontrol
room indication systems without a plant transient in Operational Conditions. 1, 2, or 3 for > 15
minutes w/arrants a heightened awareness b1. Control Room Operators. Q0uantification of >
750 is left't6 the discretion-- ofthe Shift Manag:er(SM) and is. considered approximateiy 75%.
It is not intended that a detailed count be performed, but that a 'rough approximation be used
to determine the severity of the loss. An UNPLANNED loss of most or.all Control Room
Overhead, Annunciators or.other-key Control ROom indication systems with SIGNIFICANT
TRANSIENT in Operational Conditio.ns 1.,. 2, or.3 also warrants a heightened awareness by
Control Room Operators. In this case, the 15 minute criterion is not required to meet the EAL
as expeditious notification is warranted. UNPLANNED- loss of annunciators or indicators
excludes scheduled maintenance and testing. activities.

The 15 minutes clock starts when the annunciators or other key Controi Room indication
systems, have- been lost,,or are determined to hiave been-!ost. If Upon time of.discovery it is
determined thatthe annunciators have been lost'for.at least 15 minutes prior todiscbvery,
classification should be made under this EAL regardless of time required for restoration.

SIGNIFICANT TRANSIENTS are listed in Table S-1.

Hope Creek Page 3 of.5 Rev. 0 (draft E)
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The Plant Process Computer System (PPC), Control Room Integrated Display System
(CRIDS) and Safety Parameter Display System (SPDS) serve as redundant indicators which
may be utilized as compensatory measures in lieu of the Control Room Overhead
Annunciators and Control Room indicators associated with safety functions.

The judgment of the Shift Manager should be used as the threshold for determining the
severity of the plant conditions.

In judging the severity of the annunciator and loss of other key Control Room indication
systems, consideration should be given to those annunciators needed by the operating staff
for operation in abnormal and emergency operating procedures. This includes the ability to
shut down the reactor and keeping it shutdown, ability to cool the core, ability to maintain core
inventory, ability to maintain a heat sink, and ability to monitor primary containment
parameters.

If the operating crew cannot monitor the transient in progress, the ALERT escalates to a SITE
AREA EMERGENCY under EAL SS5.1.
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Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.

SIGNIFICANT TRANS&ENT: An UNPLANNED event based on EC judgment, but
includes as a minimum any one of the following: (1) Reactor SCRAM, (2) Electrical:.
Load Rejection > 22%, (3) Thermal Power Reduction > 25%7 (4) ECCS Injection, or (5)
Thermal Power, Oscillatin->.1 0%...

EAL Bases Reference(s):•

1. NEI 99-01, Rev. 05, SA5 Example EAL #1
2. UFSAR Section 1.2.'4:.8.6 Turbine Bypass System and Pressure Control System
3. HC.OP.AB.MISC-0002 (Q) CRIDS / Overhead Annunciators / PPC Computer
4. HC.OP-AR.ZZ-001 1 Window C6-C5, SPDS System Trouble
5. HC.OP-AR.ZZ-001 1 Window C6-B5, BOP Computer Trouble
6. HCGS Technical Specifications 3/4.3, Instrumentation
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

S - System Malfunction

5 - Instrumentation

Inability to monitor a SIGNIFICANT TRANSIENT in
progress

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SS5.1 - SITE AREA EMERGENCY

EAL:

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
_ 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for ?: 15 minutes (Note 3):

o Reactivity Control

o RCS Inventory

o Decay Heat Removal

o Fission Product Barriers

AND

A SIGNIFICANT TRANSIENT is in progress, Table S-1

AND

Compensatory indications are NOT available (PPC, CRIDS and SPDS)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.
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Table S-I SIGNIFICANT TRANSIENTS

o Reactor scrami,

o Thermal Power Reduction > 25%

o Electrical Load rejection > 22%

o ECCS, injection.

o Thermal power oscillations > 10%

Basis: .

This I-CEAL is intended to recognize the threat to plant safety associated with the complete
loss of capability of the control room staff to monitor plant response to a SIGNIFICANT.
TRANSIENT.. .

"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 a-n
atiGe aang-a_factor.

Quantification 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 thresholdfor determining the
severity of the plant conditions. It is also not intended that the Shift &uepviscr Manaqer 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 provide redundant safety system indication
powered from separate uninterruptible 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 ofplant condi"tins. The loss
of specific, or several, safety system indicators should remain a function of that specific
system or component operability'status. This will be addressedby the specific Technical
Specification. he initiation f a Technicalpecificcation 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 Specificationaction,-the NQUE-is based-on SU2-SU4.1 "Inability to Reach
Required Shutdown Within Technical Specification Limits."

A SITE AREA EMERGENCY is considered to exist if the Ceontrol RFoom staff cannot monitor
safety functions needed for protection of the public while a significant transient is in 1progress.
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[Si~te specificcncatr for- this E,4L should be lim~ited to inclu de those identified n
the Abnormýal Op oretinýg Procedlures, 43 the Emoreiget c-y Oper-ating Proc~edures, and in other
EALs (.g., area, process, and/or efflue.t .ad moitors, etc)]

Site specific indications 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- indii•.o.ns should ,be those used to determine such funGcions aS the abilit,
to Shut down the r•=epr-, maintai. the • Gr• e cooled, tG maintain the retactor coolant Syst
intact, m ai7ta4 'ý he spent fu~el cooledL, and to i mitain,ý GP ORta innP enPt in tact.

"Compensatory indications" in this context includes computer based information such as Plant
Process Computer System (PPC), Control Room Integrated Display System (CRIDS) and
Safety Parameter Display System (SPDS) aRd, SPDS. This should include all computer
systems available for this use depending on specific plant design and subsequent rotrofitS.

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

[Due to the ÷n• Imited ,-,,er- of safety sy-stems in ope-ratoin dun,,g cold shutdown,

refueling and. de fueled modes, no IC is i•dicated durng these modes of operagtinA.

[Dgue to the limited numbe, PrOf safety1 systems in opera tion during cold shutdoqwn,

Ex plan ation/D is cuss io n/Defi nitions:

This EAL recognizes the difficulty associated with monitoring changing plant conditions
without the use of a major portion of the annunciation or indication equipment. An
UNPLANNED loss of most or all Control Room Overhead Annunciators or other key control
room indication systems without a plant transient in Operational Conditions 1, 2, or 3 for ? 15
minutes warrants a heightened awareness by Control Room Operators. Quantification of >
75% is left to the discretion of the Shift Manager (SM) and is considered approximately 75%.
It is not intended that a detailed count be performed, but that a rough approximation be used
to determine the severity of the loss. An UNPLANNED loss of most or all Control Room
Overhead Annunciators or other key Control Room indication systems with SIGNIFICANT
TRANSIENT in Operational Conditions 1, 2, or 3 also warrants a heightened awareness by
Control Room Operators. In this case, the 15 minute criterion is not required to meet the EAL
as expeditious notification is warranted. UNPLANNED loss of annunciators or indicators
excludes scheduled maintenance and testing activities.

The 15 minutes clock starts when the annunciators or other key Control Room indication
systems have been lost, or are determined to have been lost. If upon time of discovery it is
determined that the annunciators have been lost for at least 15 minutes prior to discovery,
classification should be made under this EAL regardless of time required for restoration.
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SIGNIFICANT. TRANSIENTS are listed in Table S-1.

The PPC, CRIDS and SPDS serve as redundant indicators which may be utilized as
compensatory measures in lieu of the Control Room Overhead Annunciators and Control
Room indicators associated with safety functions.

The judgment of the Shift Manager should be used as the threshold for determining the
severity of the plant conditions.

Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and 10ss-.other key control room-indication systems excludes scheduled
maintenance and.testing activities.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but
includes as a minimum any~one.,of the following:. (1) Reactor SCRAM,.(2) Electrical
Load Rejection > 22%, (3) Thermal Power Reduction > 25%, (4) ECCS Injection, or (5)
Thermal Power Oscillation > 10%:

EAL Bases Reference(s):.

1. NEI 99-01, Rev. 05, SS6 Example EAL #1
2. UFSAR Section 1.2.4.3.6.-Turbine Bypass Systems and Pressure Control System
3. HC.OP.AB.MISC-0002 (Q) CRIDS / Overhead Annunciators/ PPC Computer'-
4. HC.OP-AR.ZZ-001 1 Window C6-C5, SPDS System Trouble,.
5. HC.OP-AR.ZZ-001 1 Window C6-B5, BOP Computer Trouble
6. HCGS.-Technical Specifications 3/4.3, Instrumentation

Hope Creek Page 4 of 4 Rev. 0 (draft E)
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

6 - Communications

Loss of all onsite or offsite communications capabilities

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SU6.1 - UNUSUAL EVENT

Loss of all Table S-2 Onsite communication methods affecting the ability to perform

routine operations

OR

Loss of all Table S-2 Offsite communication methods affecting the ability to perform offsite
notifications

Table S-2 Communications Systems

System Onsite Offsite

Direct Inward Dial System (DID) X X

Station Page System (Gaitronics) X

Station Radio System X

Nuclear Emergency Telephone X
System (NETS)

Centrex Phone System (ESSX) X

NRC (ENS) X

Hope Creek Page 1 of 5 Rev. 0 (draft E)
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Basis:

The purpose of this lC 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 fO& plant operations or the ability to communicate issues with off-site authorities.

[The .6s, of off-site communications abgit eXpected to bei t
cemprehenrt' e than the c-ondition addr-es&d* by 19.CFR0" 7501

The availability of one method of ordinary off-site communications is sufficient to inform
federal,'stae,' and Ioca -authorities of plant problems. This EAL is in-tended to be used only
when extraordinary means (e.g., relaying of information from non-routine radio transmissions,
individuals being sent to off-site locations, etc.) are being used to make communications
possible.

[te spcc"ifip list for on site -Gaomm, tions !oss. mustt e÷ncom•pass the less Iof a!! means
of~~~ " -gg. 6 rnrnecza ~eehbudpWer~pd phone -yt age qy

[Site specific ALSt for Off Site GGFRP4n~iatiGR& loss mqust encompa8& the less of a#l means
Of communications With off- site .authefities.. This should Apncftde th eýNS, co.mmercia!
teie phone lines, teIe opy, tr-ansm;',Sions8, and dedie~atpd phoep syestems that are roeutinely se
fbr- off-site emer-gency, notifications.]

Explanation/Disc~uss ion/Definitions:

Onsite and offsite communications include. one or more of the systems listed in Table S-2.

Direct Inward Dial System (DID)

Direct Inward Dial (DID) system is named for. the dominant fe'-ture'of the commýercial
telephone service provided by the local telephone company.or the site. DID allows station
telephones to be extensions or tied lines of the same systems. These exchanges can take
advantage of backup power supplies provided to the stations, and may use either PSEG
microwave, commercial telephone system microwave, or buried cable transmission systems to
maintain external communications. This commercial telephone service is available as an
additional backup for the NETS and CentrexIESSX 1 system.

Station Page System (Gaitronics)

Gaitronics is a completely transistorized voice communication system with five voice channels:
one page and five party. The system is designed for use in extreme environmental conditions
such as dust, moisture, heat and noise. The system consists of handsets, speakers and their
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associated amplifiers. The power for this system is 120 volts AC from an inverted DC source
to provide reliable communications during an emergency.

Station Radio System

The Operations and Fire Protection Department UHF radio system is a multi-frequency system
used routinely by both station Operations Departments and the Fire Protection Department.
When an emergency event is declared, these radio frequencies serve both station Operations
Support Centers (OSC).

Hope Creek Page 3 of 5 Rev. 0 (draft E)
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Nuclear Emergency Telephone System (NETS)

The Nuclear Emergency Telecommunications System (NETS) is a privately controlled, self-
contained telephone exchange that operates as a closed system, not accessible Jfrom other
phone exchanges. This feature allows the system to be dedicated to emergency response
use..The system may use PSEG -microwave, commercial telephone system microwave, fiber
optics, or buried cable transmission as needed. The exchange switching equipment is
maintained at the EhVirbnmental &-Energy Resource Center (EERC). As an independent
system with an uninterruptible power supply, it may operate with or without local phone service
or external power.

Centrex Phone System (ESSX)

The Centrex/Electronic Switch System Exchange 1 (Centrex/ESSX 1) is also a privately
controlled exchange, which PSEG operates with its own microwave signal system. This
system is also independent of local phone service, since each circuit is independently wired.
The microwave signal is generated from corporate facilities in Newark, NJ, separated from any
local effects of weather or telephone use. The exchange is accessible from other exchanges,
but circuits are located only in PSEG facilities. It is considered the primary backup for the
NETS system.

NRC (ENS)

The Emergency Notification System (ENS) is a dedicated communications system with the
NRC, which is part of the Federal Telecommunications System (FTS) and consists of direct
lines to the NRC. FTS lines are used to provide general accident information. These
telephones are installed in the Control Room, TSC, and the EOF.

This EAL is the hot condition equivalent of the cold condition EAL CU5.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU6 Example EAL #1, #2
2. PSEG Nuclear Emergency Plan, Section 7 Communications
3. UFSAR 9.5.2 Communications Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

S - System Malfunction

7 - Fuel Clad Degradation

Fuel clad degradation

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SU7.1 - UNUSUAL EVENT

EAL:

VALID Offgas Pretreatment Radiation Monitor (9RX621/9RX622) high alarm

Basis:

This EAL is included because it is a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant.

Escalation of this EAL to the ALERT level is via the Fission Product Barriers.

EAL -1

This threshold addresses Offqassite-speeifiG radiation monitor readings that provide indication
of a degradation of fuel clad integrity.

[Such as BWR air ejecEto ..... iter', PWR failed fuel mo"itors. etc.]

[Site specit'c l4ct for- on site GeoMMUni .at~onc ics i'm'it en-'~qs t'w IGS fa/ ec
of communications8 (e.g., eoGmer-eial telephon cc, so und powered phone syste ms, page party
system (Gaitronpics) and radios / walkie talkics') routinely usedl for- op oretiei~s.]

[Site &epeefiG 4sN t for- off site GGornmuni.ca tions cG8 losust eneompass the loss Gf fall means
of Gemn~ý~ with off- site au thoritiec. Th is shoquld include the ENAS, coGmmer-cial
telephone lines, teie'-opy tr-ansm*ssions, a'~ dedicated phon~e system~s that are rout:44P94use
for- off-Site emerFgency notifc-ations]

Explanation/Discussion/Definitions:

A VALID Offgas Pretreatment Radiation Monitor High alarm is indicative of a degradation of
the fuel clad, and is a precursor of a more serious problem. The alarm is set at 2.2E+04
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mR/hr, which ensures that the alarm will actuate prior to exceeding the Technical
Specification Offgas System Noble Gas Effluent Limit of 3.3E5 pCi/sec.

Classification should be based on an Offgas Pretreatment Radiation Monitor High Alarm
actuating specifically due to fuel clad degradation, thus precluding unwarranted UNUSUAL
EVENT declaration as the result of a resin / chemical intrusion transient, HWCI System
malfunction, etc. UNUSUAL EVENT declaration is warranted only when actual fuel damage
has occurred, Obtaining timely (within 90 minutes) confirmatory samples may be required to
make this determination if the High Alarm condition is suspected to not be. related to fuel clad
degradation (per Abnormal Operating Procedures).
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The Offgas Pretreatment Radiation Monitors (9RX621 / 9RX622) monitor gamma radiation
levels attributable to the non-condensable fission product gases produced in the reactor and
transported with steam through the turbine to the condenser. These instruments take a
sample from the sample tap between the fourth and fifth holdup pipe of the Offgas system.

Restricting the gross radioactivity from the Main Condenser provides reasonable assurance
that the whole body dose to an individual at the exclusion area boundary will not exceed a
small fraction of the limits of 10 CFR 100 in the event this effluent is inadvertently discharged
directly to the environment without treatment.

Definitions:

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU4 Example EAL #1
2. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator Window Box C6
3. HCGS Technical Specification Table 3.3.7.1-1 Radiation Monitoring Instrumentation
4. HCGS Technical Specification 3.11.2.7 Radioactive Effluents - Main Condenser
5. HC.OP-AB.RPV-0008(Q) Reactor Coolant Activity

6. HC.RP-AR.SP-0001(Q) Radiation Monitoring System Alarm Response
7. OE-6144 Resin Intrusion, Hope Creek
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

7 - Fuel Clad Degradation

Fuel clad .degradation

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU7.2 - UNUSUAL EVENT

EAL:

Coolant activity > 4 pCi/gm Dose Equivalent I1: 31

Basis:

This EAL is included because it is a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant.

Escalation of this EAL to the ALERT.level is.via the Fission Product Barriers..

EAL#21

This threshold addresses coolant samples exceeding coolant technical specifications fo0
transient iodine spiking. limits..,

[Such a; 1/WR air ej9Gto . .. i÷,q:, P Wp faed f••e4l me. itor-, 6tc.]

[Si tSpeeifio Co t forp on -Site sGRcMmpuecaific activi t enesMPaof the Tec of aall me

Spcfctonlmto tignDs Equvalnt Iodine-131 (DE1-131)is indiati e o

ef Grommuicationo tefu, clOMm9r-nisa precurs f d porseriu problesy.tehis a pagel it
system a iteanidof aned 0ade s/ gm ie t1-1e31 T rena Sype udfon operlati(nhs.]

[Site &epeef/c l48t for- off cite comm3unication;S loss must encompaSS the less ef all mean
Of communicnation with off- site authoerties. This shoulId nluhee the E=Ns, commerc-ial
telephone fine&, tele copy tranon48 hs) o, and d1ediated phone systems that arI e rsupik9el use
for- offsite em~ergenc-y notificationo]

Explanation/Discussion/Definitions:

A Reactor Coolant sample analysis with specific activity in excess of the Technical
Specification limit of 4 pCi/gmn Dose Equivalent Iodine-i 31 (DEl-i 31) is indicative of a
degradation of the fuel clad, and is a precursor of more serious problems. This activity level is
chosen instead of the 0.2 pCi/gm DEl-i 31 Technical Specification limit (under which operation
is allowed to continue for up to 48 hours) to accommodate short duration Iodine spikes
following changes in thermal power.

I
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The Technical Specification limit on Reactor Coolant activity ensures that the 2 hour thyroid
and whole body doses resulting from a Main Steam Line failure outside the primary
containment during steady state operation will not exceed a small fraction of the 10 CFR 100
limits.

This limit accommodates Iodine spiking, which frequently occurs following shutdowns,
startups, rapid power changes and coolant depressurization. Iodine spikes are characterized
by a rapid increase in Reactor Coolant Iodine concentration by as much as three orders of
magnitude followed by a return to pre-spike concentrations. This spiking is a temporary
excursion and is not caused by a sudden fuel failure and should not be classified under this
EAL.

Reactor Coolant Sample Activity of > 4 pCi/gm DEI- 131 can only occur as the result of fuel
clad degradation and not as a re•jt of Iodine spiking, resii•/ iWaiifrfision tranieit,
HWCiSyýsterm"malfunction, etcý"NUSUAL EVENT declaration is warranted pn-ly-when-actual
fOelcladd d egradatio n ha s-:c-c-urred.

The Technical Specification limit of > 1 O0/E pCi/gm is excluded from this EAL because this
limit does not include Iodine Activity.

Escalation to an ALERT or higher emergency classification occurs if a sample analysis of
reactor coolant activity exceeds 300 pCi/gm DEl-1 31 via EAL FB3-L.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU4, Example EAL #2
2. HGCS Technical Specifications 3.4.5 Specific Activity
3. HC.OP-AB.RPV-0008(Q) Reactor Coolant Activity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

8 - RCS Leakage

RCS Leakage

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU8.1 - UNUSUAL EVENT

EAL:

UNIDENTIFIED LEAKAGE or PRESSURE BOUNDARY LEAKAGE > 10 gpm (Using 10
minute average) (Note 6)

OR

IDENTIFIED LEAKAGE > 25 gpm (Averaged over any 24 hour period) (Note 6)

Note 6: See the Fission Product Barrier Table for possible escalation above the
UNUSUAL EVENT due to RCS Leakage

Basis:

This 4G-EAL is included as a NQUE 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 or PRESSURE BOUNDARY LEAKAGE was
selected as it is observable with normal Ceontrol Rfoom indications. Lesser values must
generally be determined through time-consuming surveillance tests (e.g., mass balances).

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

The EAL for identified leakage is set at a higher value due to the lesser significance of
IDENTIFIED LEAKAGE in comparison to UNIDENTIFIED or PRESSURE BOUNDARY
LEAKAGE. In either case, escalation of this IG-EAL to the ALERT level is via Fission Product
Barrier Degradation tGsEALs.

L- 11 -J--,-. 1 11-1 "- -, , - I I I -- -1-1 1-1 ý1 ýLý.j
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[L- nGifj 9' lit for- on site comrnunpicatieps lessmustcicoempass the l9o98 of all means9
of p commun~lcotWiens (e.g., commercGial tel~phOneS, SOUIhd powered phonc SyStem-S, page pa-,.+

system (Gaitroic-s) and r-adios/ wa!,i takeý Fe~eyu~e o o en-tos.]

rstespcii liSt for off Site co(mm4Unication3S loSS must encompass the lcess of a!! meaOns
o4f4 comFMU, iGr:4tieo vith off site a lihorities. This hud,~i~ the E=,3 Gemmrc-ial

telephone lines, teleGopy rnmisos andl dedlicated phone systems that are routinely used
for eff'site emogo -,I 7t~ef c-a tien&s
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HCGS ECG - EAL Technical Bases EP-HC-1 11-220

Explanation/Discussion/Definitions:

Allowable leakage rates from the RCS are based on predicted and experimentally observed
behavior of cracks in pipes. Utilizing the leak before break methodology, it is anticipated that
there will be indication(s) of minor RCS boundary leakage prior to a fault escalating to a major
leak or a system rupture. Detection of low levels of leakage while pressurized allows for
implementation of mitigative actions and permits monitoring for catastrophic failure or rupture
precursors.

The limit for RCS UNIDENTIFIED LEAKAGE and PRESSURE BOUNDARY LEAKAGE is set
to a lower value than IDENTIFIED LEAKAGE due to concern over break propagation resulting
from a small break that could potentially lead to a significantly larger loss of inventory.

RCS leakage is detected by monitoring:

o Drywell atmospheric gaseous radioactivity

o Drywell floor and equipment drain sump flow rate

o Drywell air cooler condensate flow rate

o Drywell pressure

o RPV head flange leak detection system

o Drywell temperature

Drywell Leak Detection (DLD) instrumentation is available via the Radiation Monitoring System
(RM-1 1) to help determine IDENTIFIED LEAKAGE. Redundant instrumentation for DLD is
available on Panel 10C604 located in the back of the Control Room.

The value of 10 gpm for RCS UNIDENTIFIED LEAKAGE and PRESSURE BOUNDARY
LEAKAGE was set higher than the T/S limits of 0 and 5 gpm respectively, to allow time to
implement corrective actions (including plant shutdown) prior to exceeding the threshold.
However, if the value of 10 gpm is exceeded (using 10 minute average) and then clears,
classification is still warranted.

IDENTIFIED LEAKAGE should ONLY be classified as an UNUSUAL EVENT, when the leak
rate exceeds 25 gpm when averaged over any 24-hour period, regardless of whether or not
the leak has been isolated. The 24 hour average is included as part of the EAL threshold to
provide consistency with the Technical Specification (T/S) limit for IDENTIFIED LEAKAGE.
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Relief valve normal operation is excluded from this EAL. However, a relief valve that operates
and fails to close per design should be considered applicable to this EAL if the relief valve
cannot be isolated. An emergency declaration is NOT appropriate for the. opening or cycling of
an SRV when no other emergency condition exists.

Escalation to the ALERT emergency classification level is via EALs in Category F. Note 6 has
been added to remind the EAL-user to review the Fission Product Barrier EALs for possible
escalation to higher emergency classifications.

Definitions: ...

UNDDENTIFIED. LEAKAGE: As defined in T/S, shall be all leakage into the drywell that
is not IDENTIFIED LEAKAGE.

PRESSURE BOUNDARY LEAKAGE: As defined in T/S, shall be leakage through a
nonisolable fault in a RCS component body, pipe wall, or vessel wall.

IDENTIFIED LEAKAGE: As defined in T/S, shall be leakage into collection systems,
such as pump seal or valve packing leaks, that is capftur-ed andcon'ducted to a sump or
collecting tank, or, leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the operation of the leakage
detection systems or not to be pressure boundary leakage.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU4 Example EAL #2
2. HCGS Technical Specifications, Definitions
3. HCGSTechnical Specifications 3:4.3.2 Operational Leakage
4. HC.OP-AB:CONT-0001 (Q) Drywell Pressure
5. HC.OP-AB.CONT-0002 (Q) Primary Containment
6. HC.OP-EO.ZZ-01 01(Q)-FC Reactor/Pressure Vessel (RPV) Control
7. HC.OP-EO.ZZ-0!02(Q)-FC Primary Containment Control
8. HC.OP-GP.ZZ-0005(Q) DryweII Leakage Source Detection
9. HC.OP-SO.SM-0001(Q) lsolationlSystems Operation ,
10. UFSAR 5.2.5 Detection of Leakage Through the Reactor Coolant Pressure Boundary and

from the ECCS
11. UFSAR 7.6.1.3 Leak Detection System - Irst~umentation and Control
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HCGS ECG - EAL Technical Bases EP-HC-1 11-221

EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV Level

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FBI-P (4 points)

EAL:

Basis:

This threshold is the same as the RCS barrier Loss threshold RB1-L and corresponds to the
site speeifiG-RPV water-level at the top of the active fuel. Thus, this threshold indicates a
Potential Loss of the Fuel Clad barrier and a Loss of RCS barrier that appropriately escalates
the emergency classification level to a SITE AREA EMERGENCY.

Explanation/Discussion/Definitions:

Core Submergence is the preferred method of maintaining adequate core cooling. When RPV
level decreases to below TAF, the ability to effectively remove decay heat is being challenged,
and as such the Fuel Clad fission product barrier can no longer be considered intact. While
the Emergency Operating Procedures provide contingencies to establish adequate core
cooling when RPV level drops below TAF (Core Spray or Steam Cooling with or without
injection), these actions are designed to be an alternative method of providing adequate core
cooling while actions are taken to reestablish core submergence. Sustained partial or total
core uncovery can result in fuel damage and a significant release of fission products to the
Reactor coolant. Sustained core uncovery can also result in a breach of the RPV due to core
melt material interaction with the RPV.
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A Loss of Core Submergence will occur when the rate of inventory loss is greater than the rate
of inventory makeup from high pressuire injection sources. This condition can occur as the
result of the following events/sequences:

" A LOCA will cause RPV level to. reach the Top of Active Fuel when the LOCA is the
result of a large break (momentary core un covery is expected to occur under ihis
condition) or.when the LOCA is due to a small or intermediate break in combination
with an inability of high pressure injection sources to keep up with the leakrate.

" A loss of high pressure injection sources without the presence of a LOCA will also
result in RPV level decreasing to TAF, due to continued Reactor Steam Flow without
m akeup.- . . . . ... . . .. .

Either of these events/sequences results in a challenge to the Fuel Clad Barrier when RPV
level CANNOT be restored AND maintained above the TAF due to core uncovery, hence
classification at this threshold is appropriate. However, for both these sequences, Low
Pressure ECCS are designed to inject to the RPV as RPV Pressure decreases below the•
shutoff head of the pumps. RPV Depressurization will occur either due to the LOCA or Manual
initiati o f Eme-rgnh-cy RPV D6Ir-essbL rizatidoi when RPV leVel- cahriot be rC-sto red and
maintained above -185 in., provided injection systems are available. This will allow for
restoration of RPV level and re-establishment of Core Submergence. Failure of these systems'
to restore and maintain RPV level above -185 in. will result in a Loss of the Fuel Clad barrier
per EAL FB1-L_.:. ,

Until the wide range RPV level (WR) indicator is downscale or becomes quIestionable, it
should be used to assure RPV level is above TAF. Once WR is downscale, use compensated
fuel zone indication (SPDS or graph) to assess RPV level above TAF and when compensated
fuel zone level indication goes below TAF or becomes questionable, declare the EAL..

If RPV level cannot be determined., the indicated level value and trend have. become-
unreliable to the extent that decisions concerning adequate core cooling cannot be made.
RPV Flooding in accordance with EOP 206 or. EOP 206A is required to.assure continued. core-
cooling. These EOPs specify actions to rapidly depressurize the RPV and establish sufficient
RPV injection to cool-the core by either steam cooling (with injection) orfflooding the RPV to
the main steam line penetrations. Entry to the RPV Flooding EOPs warra.nts classification of a
SITE AREA EMERGENCY based on EAL RB1-L and this EAL.

Note that EOP Flowchart .101Amay require intentionally controlling RPV level below -161 in.
Under these conditions, a high-power ATWS event exists and requires at least a SITE AREA
EMERGENCY classification in accordance with the ATWS/Criticality EALs.
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EAL Bases Reference(s):

1.
2.
3.
4.
5.
6.
7.

NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Potential Loss 2.A
Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
Technical Specifications Figure B3/4-3-1 Reactor Vessel Water Level
HC.OP-EO.ZZ-0101 (Q)-FC RPV Control
HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB2-P (4 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the Fuel Clad barrier

Basis:

Thisese thresholds addresses any other factors that are to be used by the Emerge-Gey
Direptf Emergency Coordinator in determining whether the Fuel Clad barrier is IeSt-G
potentially lost. In addition, the inability to monitor the barrier should also be incorporated in
this threshold as a factor in EMcrgency DirectorEmerqency Coordinator judgment that the
barrier may be considered lest-e4-potentially lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

o 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.

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

IMMINENT: Mitigation actions have been ineffective, additional actions are not expected to be
successful, and trended information indicates that the event or condition will occur within
approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Potential Loss 6.A
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

RPV Level

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FBI-L (5 points)

EAL:

Basis:

This RPV levelsite specific value corresponds to the level used in EOPs to indicate challenge
of core cooling. This is the minimum value to assure core cooling without further degradation
of the clad.

Explanation/Discussion/Definitions:

Core submergence is the mechanism of core cooling whereby each fuel element is completely
covered with water. Indicated RPV level at or above the top of the active fuel (TAF) constitutes
the principal means of confirming the adequacy of core cooling via this mechanism. Assurance
of continued adequate core cooling through core submergence is achieved when RPV level
can be maintained at or above TAF.

Spray cooling is the mechanism of core cooling whereby the uncovered portion of the core is
cooled by spray flow. Adequate spray cooling exists by design when at least one Core Spray
loop is operating at design flow (6150 gpm) and RPV level is at or above the elevation of the
jet pump suctions (-215 in.). The covered portion of the core is then cooled by submergence
while the uncovered portion is cooled by spray flow.

Steam cooling is the mechanism of core cooling whereby steam updraft up through the
uncovered portion of each fuel bundle is sufficient to prevent the temperature of the hottest
fuel rod from exceeding the appropriate limiting value, which is specific to the mode of steam
cooling being employed (i.e., with and without injection of makeup water to the RPV).
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With injection of makeup water into the RPV established, adequate core cooling exists when
steam flow through the core is sufficient to preclude the peak clad temperature of the hottest
fuel rod from exceeding 1500'F, the threshold temperature for fuel rod perforation. Assurance
of continued adequate core cooling is achieved when RPV level can be maintained at or
above the Minimum steam Cooling RPV Water Level -185 in.).

With no injection into the RPV established, adequatecore cooling exists only so long as the
covered portion of the reactor core generates sufficient steam to preclude the peak clad
temperature of the hottest fuel rod from. exceeding 1800 0F, the threshold temperature for
significant metal-water reaction.

Prolonged lack of cooling may result in severe overheating of the fuel clad, additional release
of energy from ac6eile"rated clad '6xidation, andevbentual fuel melting. For events starting from
full power operation, the failure to promptly reflood could result in some fuel melting. Even
under these conditions vessel failure and p0rimary'containment failure with resultant release to
the public would not be expected for some time. Reactor Water Level remaining below TAF for
an extended ahou'nt of time represýelnts an early indicatior thatfsignificant core damage is in
progress while providing sufficient time to initiate public protective actions.

Ample time should be allowed for Low Pressure ECCS and alternate injection systems to
restore RPV level prior to entry into this classification. The time basis for deciding whether or
not RPV level can be maintained > -185 in. should be based on the rate of reactor
depressurization, the availability of.low-pressure. injection sources, (ECCS and. alternate:
injection systems),, and the, rate of Reactor coolant inventory loss. Indications suchla RPV.
level trend, injection flow rates, primary containment parameter trends, and low pressure.
injection system capability should also be considered.

In the event, RPV level cannot be restored > -185 in., primary containment floodihg will be:-;-
required by the EOPs., This will attempt to flood the containment as a means of flooding the
RPV, and "use a flooded containment as a heat sink for the nuclear fuel:•"'
Until the Wide range RPV le ,el (WR) indicator is downscale or become'squestionable, it

should be used to assure RPV level isabove' TAF. Once WR is downscale, use compensated
fuel zone indication (SPDS or graph) to assess RPV level above TAF and when compensated
fuel zone level indication goes below -185 in. or becomes questionable, declare the EAL.

If RPV level canncdt be -determined, the inrdicated level value and trend have become"
unreliable to th'e ex)tent that decisi6ns concerning adequate core cooling cannot be- made.
RPV Flooding in.'accordance with EOP 206 or EOP 206A is required to assure co.ntinued core
cooling. These EOPs specify actions to rapidly depressurize the RPV and establish sufficient
RPV injection to cool the core by either steam cooling (with injection) or flooding the RPV to
the mainfteam line pepetrations. Entry, to0the.RPV Flooding EOPs'warrants classificatio'n of a
SITE AREA EMERGENCY based on EAL FBI-P and EAL RB1-L. If RPV Flooding is
unsuccessful indiations that core damage is occurring will be observed (DAPA > 600 R/hr
with drywell sprays, DAPA.> 1200 RPhr withbut drywell sprays, oir H2 > 2%'in either the Drywell
or Suppression Chamber) and primary containment flooding is required (SAG entry).
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This threshold is also a Potential Loss of the Containment barrier (CB1-L). Since SAG entry
occurs after core uncovery has occurred, a Loss of the RCS barrier exists (RB1-L). SAG entry,
therefore, represents a Loss of two barriers and a Potential Loss of a third, which requires a
GENERAL EMERGENCY classification.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 2.A

2. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
3. HC.OP-EO.ZZ-0101(Q)-FC RPV Control
4. HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding

5. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
6. HC.OP-AM.ZZ-0001(Z) Severe Accident Guidelines (SAG)
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EAL Category:

Subcategory-

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV Level

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB2oL (5 points)

EAL:

ANY DAPA Radiation Monitor reading EITHER of the following:

o With drywell sprays, 'e 2000 R/hr

o Without drywell sprays, _ 4000 R/hr

Basis:

The site-speeific DAPA radiation monitor readings ýs-aare values which indicates the release
of reactor coolant, with elevated activity indicative of fuel damage, into the drywell.
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Reactor coolant concentrations of this magnitude are several times larger than the maximum
concentrations (including iodine spiking) allowed within Ttechnical Sspecifications and are
therefore indicative of fuel damage.
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There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:
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Drywell Atmosphere Post Accident (DAPA) Radiation monitors indicating 2000 RPhr or greater
corresponds to a release of Reactor Coolant to the drywell with a concentration of 300 pCi/gm
Dose Equivalent Iodine-1 31 (DEI-1 31) into the Primary Containment when Drywell Spray is in
service. This value of Reactor Coolant Activity is well above the threshold that could occur as
the result of Iodine Spiking, resin/chemical intrusion transients or a HWCI Sjst6m malfunction.
This activity level corresponds to fuel damage of approximately 4%.

EAL FB3-L provides a core damage analysis showing.that a Reactor Coolant activity of 300
pCi/gm Dose Equivalent Iodine-1 31 (DEI) is indicative'of 4% fuel damage. Using Attachment 2
of HC.EP-EP.ZZ-0205, 4% fuel damage is indicated by a DAPA reading of approximately
2000. R/hr-at 1 hour after shutdown (the most conservative) with drywell spray in service and
approximately 4000 R/hr at 1 hour after shutdown with d.rywell spray not in service.

From Attachment 2 of HC.EP-EP.ZZ-0205, Step 6 the following formula was used to derive
the EAL set-points:

Indicated Radiation LeAvel"
Cladding.Damag

4 (% Cladding Damage) =

DAPA Reading -

DAPA Reading =

4 (% Cladding Damage) =

e = •J
I, 100

1 00% C1adding Damage Ra-diation Level

DAPA Rad Monitor Reading X100
50,000R/HR (from Att 2. Fig, lof HC.EP-EP.ZZ-0205 .Wth Sprays)

(4) (50,OOOR/HR)

.... 100

200.0R/hr (with. Drywell Spray in service)

OR

DAPA Rad Monitor Reading X100
1 00',000R/H R '(frorn Att2. Fig. 1, 'of HC.EP-EP.ZZ-0205-wthout Sprays)

DAPA Reading

DAPA Reading

(4) (100,OOOR/HR)
100

400.0R/hr (without Drywell Spray in Service)

DAPA radiation monitors RE-4825A and RE-4825B are high range area radiation monitors
and are located in the drywell at 145' eleva'tion. Each detector has a range of 1 to 108 RPhr
and a built inrdheck source that- keeps the associated channel on-scale at approximately 1.2
R/hr. In the Control Rom, DAPA-radiation levelS are diplayed on RI-4825A (RM-1 1 9RX635)

and B (RM-11 9RX636) (Panel 10C604) and RR-4825A and B (10C650). Drywell radiation
levels > 2.OE+2 R/hr activates Overhead Annunciator C6-C1, RADIATION MONITORING
ALARM/TRBL. I
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A structural I-beam in the drywell shields DAPA radiation monitor RE-4825B from shine due to
radioactivity in the RCS piping. RE-4825A is not shielded. When the RCS is intact, elevated
RCS coolant activity produces higher readings on RE-4825A than on RE-4825B. During
events in which radioactivity is dispersed into the drywell atmosphere, structural shielding
diminishes as the monitors become immersed in the radiation field. If the difference in RE-
4825A and RE-4825B readings should decrease, it may be inferred that a LOCA event is
occurring.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 4.A
2. HC.EP-EP.ZZ-0205(Q) TSC - Post Accident Core Damage Assessment
3. UFSAR Table 11.5-1 Hope Creek Radiation Monitoringd Sy-stem
4. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator Box C6
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Radiation

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB3-L (5 points)

EAL:

Primary coolant activity > 300 pCi/gm dose equivalent 1-131

Basis:

The Site Specific value c......Rc. dS to 300 " i/gm !--131 cquivalent. Assessment by the EAL
Task Force indicates that 300 4Ci/glm 1-131 equivalentthis amount af coolant activity is well
above that expected for iodine spikes and corresponds to less than -4% fuel Gladdamage.
This amount of radioactivity indicates significant Glad-fuel damage and thus the Fuel Clad
Barrier is considered lost.

[The value can be expressed eithe, in mP'hr ob&&r-V& , on the sa.p... or- as #'Cigm
results from analsis,]

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The percentage of Fuel Damage that corresponds to an RCS Activity of 300 pCi/grn DEI-131
is calculated as follows (for purposes of this calculation, cc and gm are considered equivalent):

Dose Factors (RG-1.109)

1-131 = 4.39E-3
1-132 = 5.23E-5
1-133 = 1.04E-3
1-134 = 1.37E-5
1-135 = 2.14E-4

Total core inventory (HCGS-UFSAR, table 12.2-135). This table gives 50% inventory, so table
values are multiplied by 2.0.

1
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1-131 = 8.64E7 Ci
1-132 = 1.29E8 Ci
1-133 = 1.99E8 Ci
1-134 = 2.32E8 Ci
1-135 = 1.81E8 Ci

Reactor Water Volume = 13000 cubic feet (HCGS Calculation BJ-0024)

Clad Release Fraction for iodines = 0.02 (Table 4.1, NUREG-1228)

The activity of each isotope in the clad would then be:

1-131 = 8.64E7(0.02) = 1.73E6 Ci
1-132 = 1.29E8(0.02) = 2.58E6 Ci
1-133 = 1.99E8(0.02) = 3.98E6 Ci
1-134 = 2.32E8(0.02) = 4.64E6 Ci
1-135 = 1.81E8(0.02) = 3.62E6 Ci

These activities are equivalent to 2.89E6 Ci DE1-1 31

DE -131 = (4.39E - 3)(1.73E6) + (5.23E - 5)(2.58E6) + (1.04E - 3)(3.98E6) + (1.37E - 5)(4.64E6) - (2.14E - 4)('3.62E6)
(4.39E -3)

Calculating the equivalent concentration:

2.89E6 Ci(1E6pCi / Ci)
Conc = = 7.94E3 pCi/cc

13000 cf(2.8E4 cc / cf)

which represents the 100% fuel damage concentration.

300 pCi/cc DE1-131 is then equivalent to:

300 ýCi / cc
= 3.78%

7.94E3 /i / cc

This is rounded to 3.8%.
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EAL Bases Reference(s):

1.
2.
3.
4.
5.

6.
7.

NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 1 .A
NEI 99-01, Rev. 05, FCl
HC.OP-AB.RPV-0008 (Q) Reactor Coolant Activity
HCGS Technical Specification LCO 3.4.5 Specific Activity
NUREG 1228 - Source Term Estimation During Incident Response to Severe Nuclear
Power Plant Accidents, Table 4.1
Reg. Guide 1.109, Table E-9
UFSAR Table 12.2-135 Post Accident Source Terms for Depressurized Liquid Containing
Systems
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

EC Judgment

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB4-L (5 points)

EAL:

Basis:

These-This thresholds addresses any other factors that are to be used by the EmepgeRny

Di-reeteEmergency Coordinator in determining whether the Fuel Clad barrier is lost-er
peteniall-y s. In addition, the inability to monitor the barrier should also be incorporated in
this threshold as a factor in E.ergency .Directo Emergency Coordinator judgment that the
barrier may be considered lost or p.t6ntially lest.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad barrier is lost. Such a determination should include IMMINENT
barrier degradation, barrier monitoring capability and dominant accident sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

o 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.

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

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 6.A

EP-HC-1 11-221
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RBI-P (4 points)

EAL:

RCS leakage > 50 gpm inside the drywell

Basis:

This threshold is based on leakage is set at a level indicative of a small breach of the RCS but
which is well within the makeup capability of normal and emergency high pressure systems.
Core uncovery is not a significant concern for a 50 gpm leak, however, break propagation
leading to significantly larger loss of inventory is possible.

[M4any BW4R& may be unable to m4easure aný RCS leak of this size beopuse the' lea
...... ...... .... .... nrc .re .. ..e abov e. the r, p i/A set wpoi n ,t.- , , The syste ,

n3orm~a ly used dte oio eakage iS typically isolated as part of the drywell i&Golafion an;Pd
thore or1 3availa ble.]

If primary system leak rate information is unavailable, other indicators of RCS leakage should

be used.

Explanation/Discussion/Definitions:

RCS leakage into the drywell exceeding 50 gpm is substantially greater than the RCS leakage
thresholds established in EAL SU8.1 and represents further degradation of the RCS barrier.
Inability to isolate the RCS leakage would eventually result in a high drywell pressure
actuation (>1.68 psig) of RPS, ECCS and PCIS. The actuation would lead to an isolation of
the drywell floor and equipment drain sumps, complicating efforts to further identify and
quantify any changes in the leak rate.

Other indications of RCS leakage include:

o Drywell atmospheric gaseous radioactivity
o Drywell air cooler condensate flow rate
o Drywell pressure
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0

0

0

RPV head flange leak detection system
Drywell temperature
Recirc Pump Dual Seal Failure

Inventory loss events, such as a stuck open SRV, should not be considered when referring to
"RCS leakage" because they are not indications of break propagation.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Potential Loss 3.A
2. HC.OP-GP-ZZ-0005 (Q) Drywell Leakage Source Detection
3. HC.OP-AB.CONT-0001 (Q) Drywell Pressure
4. HC.OP-AB.CONT-0002 (Q) Primary Containment
5. HC.OP-AB._RPV-0003.(Q). Reciyrc System,/ Power_ Oscillations
6. HC.RP-AR.SP-0001 (Q) Radiation Monitoring System Alarm Response - RM-1 1
7. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
8. HC.OP-EO.ZZ-01 02(Q)-FC Primary Containment Control
9. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building and Radioactive Release Control
10. HC.OP-SO.SM-0001(Q) Isolation Systems operation
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB2-P (4 points)

UNISOLABLE primary system leakage outside primary containment (after isolation from
the Control Room has or should have been attempted) as indicated by exceeding EITHER
of the following:

o ANY EOP 103 Reactor Bldg room temperature Table 1, Column 1

o ANY EOP 103 Reactor Bldg local rad monitoring alarm

Basis:

Potential loss of RCS based on primary system leakage outside the primary containment is
determined from site -Speifif EOP flowchart 103 temperature or area radiation Maximum
Normal Operating 6etpeihtS-values in the areas of the main •t•-M linc tunnel, main tubin
geeateý-, RCIC, HPCI, etc., which indicate a direct path from the RCS to areas outside
primary containment.

The indicators reaching the threshold barriers and confirmed to be caused by RCS leakage
warrant an ALERT classification. An UNISOLABLE leak which is indicated by a high alarm
Sepi .... defined by this EAL escalates to a SITE AREA EMERGENCY when combined with
Containment Barrier Loss threshold 3--ACB-5-L (after a containment isolation) and a
GENERAL EMERGENCY when the-anDyFuel Clad Barrier Loss criteriona is also exceeded.

Explanation/Discussion/Definitions:

The presence of elevated general area temperatures or radiation levels in the Reactor
Building may be indicative of UNISOLABLE primary system leakage outside the primary
containment. The Reactor Bldg room temperatures listed in EOP 103 Table 1, Column 1, and
the Reactor Bldg local rad monitoring alarm levels define the Maximum Normal Operating
values because they signify the onset of abnormal system operation. When parameters reach
these levels, equipment failure or misoperation may be occurring. Elevated parameters may
also adversely affect the ability to gain access to or operate equipment within the affected

Hope Creek Page 1 of 2 Rev. 0 (draft E)

EAL#:RB2-P



HCGS ECG - EAL Technical Bases EP-HC-1 11-222

area. The locations into which the primary system discharge is of concern correspond to the
areas addressed in EOP 103.

In general, multiple indications should be used toddetermine if a primary system is discharging
outside primary containment. For example, a high area radiation condition does not.
necessarily indicate that a primary systemis discharging into the secondary containment since
this may be caused by radiation shine from nearby steam lines or the movement of radioactive
materials. Conversely, a high area radiation condition in conjunction with other indications
(e.g. room flooding, high area temperatures, reports of steam in the secondary containment,
an unexpected rise in feedwater flowrate, or unexpected main turbine control valve closure)
may indicate that a primary system is discharging into the secondary containment.

This EAL allows for valve closure from the Control Room to isolate any systems not,:...
completely, isolated prior to event classification. "I'lation is defined as the closure of ANY
valve from thl•e Control Room in the"system(s) not complietely isolated. For example, if the
isolation logic fails to cause valve closure, but operator actions implemented in the Control
Room successfully isolates the containment breach/leak path, then classification under this
EAL is not warranted. This includes Motor Operated Valves not controlled by the isolation
logic, but that are controlled from the Control Room.

Although this EAL allows forvalve closure from the Control Room, the time to atteinpt-closuire
and make a decision if leak isolation was successful runs concurrently with the EAL 15-minute
assessment clock:

If, during the EAL 15-minute assessment period attempts from the Control Roorn to
isolate the leak are successful then, this EAL is NOT exceeded and classification per
this EAL should NOT be made..

" If, during the EAL 15-minute assessment period attempts from the Control Room to
isolate the leak are NOT successful then, this EAL is exceeded and classification
s•outld be made att me. There is no need to'wait the full 15 minutes.

" If near the end of the 15 minute assessment period and'the control room'staff has not
been able to attem"pt leak isolation or the- EC is not convinded that'an isolation atfernpt.
has been successful, then this- EAL is exceeded and c assification should be made at or
before the 15-minute assessment time expires.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

EAL Bases Reference(s):

1. NEI 99-01.,..Rev. 05, Table 5-F-2.RCS Barrier Potential Loss 3.B1
2. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building and Rad Release Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB3-P (4 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the RCS barrier

Basis:

Thisese thresholds addresses any other factors that are to be used by the Emergency
Coordinator in determining whether the RCS barrier is!est--G potentially lost. In addition, the
inability to monitor the barrier should also be incorporated in this threshold as a factor in
Emc-rgn•cy D......Emergency Coordinator judgment that the barrier may be considered Ie-st
eGr-potentially lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

o 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.

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

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended info-rmation indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Potential Loss 6.A.
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV Level

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RBI-L (5 points)

EAL:

Basis:

The Loss threshold site-speGifi-e RPV water level of -161 in. corresponds to the level that is
used in EOPs to indicate challenge of core cooling.

This threshold is the same as Fuel Clad Barrier Potential Loss threshold #-2AFB1-P and
corresponds to a challenge to core cooling. Thus, this threshold indicates a Loss of RCS
barrier and Potential Loss of Fuel Clad barrier that appropriately escalates the emergency
classification level to a SITE AREA EMERGENCY.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The top of the active fuel is significantly lower than the normal operating RPV level control
band. To reach this level, RPV inventory loss would have previously required isolation of the
RCS and Containment (PC) barriers, and initiation of all ECCS. If RPV level cannot be
maintained above the top of active fuel, ECCS and other sources of RPV injection have been
ineffective or incapable of reversing the decreasing level trend.

Core Submergence is the preferred method of maintaining adequate core cooling. When RPV
Level decreases to below TAF, the ability to effectively remove decay heat is being
challenged, and as such the Fuel Clad fission product barrier can no longer be considered
intact. While theEmergency Operating Procedures provide contingencies to establish
adequate core cooling when RPV Level drops below TAF (Core Spray or Steam Cooling with
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or without injection), these actions are designed to be an alternative method of providing
adequate core cooling while abtions' are taken to reestablish core submergence. Sustained
partial or total core uncovery can result in fuel damage and a significant release of fission
products to the Reactor coolant. Sustained core undovery can also result in a breach of the
RPV due to core melt material interaction with the RPV.

A Loss of Core Submergence will occur when the rate of inventory loss is greater than the rate
of inventory makeup from high 'pressure injection sources. This condition can occur as the
result of the following events/sequences:

o A LOCA will cause RPV Level to reach the Top of Active Fuel when the LOCA is the
result of a large break (momentary core uncovery is expected to occur under this
condition) or when the LOCA is due. to a small or intermediate break in combination
with an inability of high pressure injection sources to keep up'wiih the leakra-te.

o A loss of high pressure injection sources without the presence of a LOCA will also
result in RPV Level decreasing to TAF, due to continued Reactor Steam flow without
makeup.

Either of these events/sequences results in a challenge to the Fuel Clad Barrier when RPV
Level CANNOT be restored AND maintained above the TAF due to core uncovery, hence
classification at this threshold is appropriate. However, for both these sequences, Low
Pressure ECCS are designed to'injectto the RPV as RPV Pressure-decreases bel6w the-
shutoff head of the pumps. RPV Depressurization'.will-occur either.due-to the LOCA or Manual
initiation of Emergency RPV Depressurization when RPV Level cannot be restored and
maintained above -185..in., provided: injection systems are availalble. This will allow for
restoration of RPV Level, and re-establishment of Core Submergence. Failure of these
systems to restore and maintain RPV Level above -185 in. will result in a Loss of the Fuel Clad
barrier per EAL FB1-L.

Until the wide range (WR) indicator is downscale or becomes questionable, it should be used
to assure RPV water level is above TAF. On'ce WR is d0ýwnscale,6se :u-bempensated fuel zone
indication (SPDS or graph) to assess RPV level above TAF and when compensated fuel zone
level indication goes below TAF or becomes questionable; declare the EAL.

If RPV level cahnot be'determined, the indicated le~el value ahddtrehd have become:
unreliable to the-extent that decisions -conce.rning ad~dluate core 'ooli''ng cannot be made.
RPV Flooding in -accordance with EOP 206 or EOP 206A is required to assure continued core
cooling..These EOPs-specify actions to rapidly depressurize the RPV-and establish sufficient
RPV injection to cool the core by either steam cooling (With injection) or flooding the RPV to
the main steam line penetrations. Entry to the RPV Flooding EOPs warrants classification of a
SITE-AREA EMERGENCY based on EAL FBi-P anrd this EAL. :

Note that EOP Flowchart 101A niay require intentionally bontr61ling RPV level below -161 in.
Under these conditions, a high-power ATWS event exists and requires at leasta SITE AREA
EMERGENCY classification in accordance with the ATWS/Criticality EALs.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 2.A
2. Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
3. Technical Specifications Figure B3/4-3-1 Reactor Vessel water Level
4. HC.OP-EO.ZZ-0101(Q)-FC RPV Control
5. HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
6. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
7. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB2-L (5 points)

EAL:

Drywell pressure> 1.68 psig due to RCS leakage

Basis:

The site S-Pefi,•-r-weII pressure is based on the drywell high pressure set poi-of 1.68 psig

which indicates a LOCA by automatically initiating th-e-ECCS or .qU..,,ent Makeup System.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The drywell high pressure scram setpoint (1.68 psig) is an entry condition to the EOP
flowcharts 101 and 102. EOP Flowchart 102 will prescribe operation of drywell or suppression
chamber sprays.

There are multiple Control Room indicators and alarms that can be used to determine the
presence of this threshold. Overhead annunciators alarm at 1.0 psig, 1.5 psig and 1.68 psig.
Plant automatic response to a high drywell pressure condition includes: a reactor scram,
.ECCS initiation, trip of the drywell cooling fans and isolation of the cooling water to the drywell.
These actuations may mask the trend in Drywell pressure. For example, the scram will result
in less heat being added to the containment and the cooling water isolation will result in no
heat being removed.

In the HCGS design basis, primary containment pressures above the drywell high pressure
scram setpoint are assumed to be the result of a high-energy release into the containment for
which normal pressure control systems are inadequate or incapable of reversing the
increasing pressure trend. Pressures of this magnitude, however, can be caused by non-
LOCA events such as a loss of drywell cooling.

The threshold phrase "...due to RCS leakage" focuses the barrier failure on the RCS instead
of the non-LOCA malfunctions that may adversely affect Drywell pressure. Drywell pressure
greater than 1.68 psig with corollary indications (e.g., elevated drywell temperature,
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indications of loss of RCS inventory) should therefore be considered a Loss of the.RCS
barrier. Loss of drywell cooling that results in pressure greater than 1.68 psig should not be
considered'an RCS barrier loss.

Indication of an RCS leakage should be positively determined by observing Drywell.
parameters, including drywell pressure and temperature trends, drywell equipment and floor
drain sump levels, DAPA radiation ievels,7 atmospheric pressure, torus pressure, and the
status of drywell cooling systems.

An isolable Reactor Recirculation pump dual seal failure should not result in drywell pressure
reaching this threshold, hence classification under this RCS Loss should not occur.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 1 .A
2. Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
3. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
4. HC.OP-EO:ZZ-0102(Q)-FC Primar' Containment Control:.

5. HC.OP-AB.CONT-0002(Q) Primary Containment,
6. HC.OP-AB.CONT-0001(Q) Drywell Pressure
7. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection•..
8. HC.OP-SO.SM-0001(Q) Isolation Systems Operation
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB3-L (5 points)

VALID isolation signal exists with an UNISOLABLE break outside primary containment
(after isolation from the Control Room has or should have been attempted) in ANY of the
following systems:

o Main steam line

o HPCI steam line

o RCIC steam line

o RWCU

o Feedwater

Basis:

An UNISOLABLE MSL break is a breach of the RCS barrier. Thus, this threshold is included
for consistency with the ALERT emergency classification level.

Other large high-energy line breaks such as HPCI, Feedwater, RWCU, or RCIC that are
UNISOLABLE also represent a significant loss of the RCS barrier and should be considered
as MSL breaks for purposes of classification.

Explanation/Discussion/Definitions:

This UNISOLABLE Break is a breach of the RCS Barrier. This EAL represents large high-
energy line breaks that are UNISOLABLE and meet the criteria for ALERT emergency
classification. Failure to completely isolate the effected break as determined by valve position
and indication of continuing leakage, if outside the containment, could result in an additional
Loss of the Containment Barrier.
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A high energy line break that results in a VALID Isolation Signal for any of the systems listed
in the EAL requires closure of the associated Primary Containment Isolation valves to maintain
RCS and Primary Containment integrity under abnormal conrditions. A failure of these isolation
valves to isolate allows Reactor Coolant to be released directly outside the Primary
Containment (Containment Bypass), resulting in a Loss of RCS and Loss of Containment. A
RCS Line is ANY line that communicates directly with the Reactor.

This EAL allows for valve closure from the Control Room to isolate any high energy line not
completely isolated, prior to event classification. Isolation is defined as the closure of ANY
valve from the Control Room in the system(s) not completely isolated. For example, if the
isolation logic fails to cause valve closure, but operator actions implemented in the Control
Room successfully isolates the effected line(s), then event classification under this EAL is not
warranted. Th'is includes motor- operated 'valves not contrblled"byth6"isolation logic, but that
are controlled from the Control Room.

Although this EAL allows for valve closure from the Control Room, the time to attempt closure
and make a decision if leak isolation was successful runs concurrently with the EAL 15-minute
assessment clock:

o If, during the EAL 15-minute assessment period attempts from the Control Room to
isolate the leak are successful then, this EAL is NOT exceeded and classification per
this EAL should NOT be made.

" If, during the EAL 15-minute assessment period attempts from the Control Roornto
isolate.the leak are NOT successful then,-this EAL is exceeded and classification
should be made at that time. There is no need to wait the full 15 minutes.

o If near the end of the 15 minute assessment period and the control room staff has not
been able. to attempt leak isolation, or the EC is not.convinced. that an isolation attempt
has been successful, then this EAL is exceeded and classification should be made at or
before the 15-minute assessment time expires.

Nuclear Steamn Supply Shutoff System (NSSSS) isolations, as well as HPCI and RCIC steam-
line is b•ations, are associated with systemsthat'are part of the RCS boundary and penet rate
the Primary Containment. Isolation requir-ements for thte'se lines are' covered in 2 1 OCFR5O0;
Appendix A, General Design Criteria 55. These systems form a closed loop outside the
Primary Containment, and are not open or potentially open. to the environment. They are
included in this EAL since they represent an extension of the RCS boundary beyond the
Primary Containment, and a potential release- path from the RCS to the environment. Without
complete isolation; continuing flow/leakage representsa situation where Reactor Coolant is
discharging outside theb Primairy Containment,. including'areas in the Reactor Building :
addressed in the EOPs..

Indication of an UNISOLABLE break includes: flow indication through isolated lines,
increasing Reactor Building area temperatures, area radiation levels, also increases in sump
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levels, or room levels in spaces associated with affected lines, as well as increases in Plant
Vent Effluent levels.

The isolation valve status of all isolation groups is monitored for quick reference on SPDS to
be backed up by operator observation of valve status.

A high-energy line break may be detected by the following:

" Main steam line:

NSSSS ISLN SIG - STM TNL TEMP HI (C8-C4)

NSSSS ISLN SIG - MN STM FLOW HI (C8-B4)

MSIV CLOSURE (C5-B3)

Rapid changes in Main Steam Line Flow and Steam Tunnel Temperatures

" HPCI steam line:

HPCI/RHR A AREA LEAK TEMP HI (D3-A1)

HPCI STM LK ISLO TIMER INITIATED (D3-B1)

HPCI STEAM LINE DIFF PRESSURE HI (B1-A5)

o RCIC steam line:

RCIC/RHR B AREA LEAK TEMP HI (D3-A2)

RCIC STM LK ISLO TIMER INITIATED (D3-B2)

RCIC STEAM LINE DIFF PRESSURE HI (B1-A2)

o RWCU:

MN STM/RWCU AREA LEAK TEMP HI (D3-A3)

RWCU STM LK ISLO TIMER INITIATED (D3-B3)

RWCU DIFF FLOW HI (C1-A2)

o Feedwater line break in steam tunnel:

NSSSS ISLN SIG - STM TNL TEMP HI (C8-C4)

NSSSS ISLN SIG - MN STM FLOW HI (C8-B4)
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MSIV CLOSURE (C5-B3)

Rapid changes in Feedwater Flow and Steam Tunnel Temperatures

Even though RWCU and Feedwater systems do. not contain steam, they are included in the
list because an unisolable break could result in the high-pressure discharge of fluid that is
flashed to steam from relatively large volume systems directly connected to the RCS.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

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

EAL Bases Reference(s): .

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 3.A
2. UFSAR 5.4.5 Main Steam Line Isolation System
3. UFSAR 6.3.1.1 Emergency Core Cooling System :.
4. UFSAR 5.4.6 RCIC
5. UFSAR 5.4.8 RWCU
6. UFSAR 5.4.9 Main Steam Line and Feedwater Line
7. HC.OP-AR.ZZ-0006, 8, 10, 12, 14 (Q) Annunciator Response Procedure, Windows

B1/C1/C5/C8/D3
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB4-L (5 points)

EAL:

Emergency RPV Depressurization is required

Basis:

Plant symptoms requiring Emergency RPV Depressurization per the e4te-speoifi-e EOP
flowcharts are indicative of a loss of the RCS barrier. If Emergency RPV depressurization is
required, the plant operators are directed to open safety relief valves (SRVs) and keep them
open. Even though the RCS is being vented into the suppression pool, a loss of the RCS
should be considered to exist due to the diminished effectiveness of the RCS pressure barrier
to a release of fission products beyond its boundary.

Explanation/Discussion/Definitions:

The following EOPs require Emergency Depressurization under specific conditions:

HC.OP-EO.ZZ-0101A-FC, ATWS - RPV Control

o When RPV level cannot be restored and maintained above -185 in.

HC.OP-EO.ZZ-0101-FC, Reactor/Pressure Vessel (RPV) Control

o Before RPV level reaches -185 in. with available injection, or

o When RPV level drops to -200 in. when in Steam Cooling
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HC.OP-EO.ZZ-01 02-FC, Primary Containment Control

o Cannot maintain Supp Chamber Pressure below Pressure Suppression Pressure

Curve, or

o Drywell Temperature cannot be restored and maintained below 340 0F, or

o Combined Supp Pool Temp and RPV Press cannot be maintained below the Heat
Capacity Temperature Limit Curve, or..

o Supp Pool Level cannot be maintained above 38.5 in., or

o Supp Pool Level and RPV Press cannot be restored and maintained below the SRV
Tail Pipe level Limit Curve

HC.OP-EO.ZZ-0103/4-FC, Reactor Building & Rad Release Control

o When selected Area Room Temperatures/Levels cannot be maintained below the
Max Safe Operating Temperature/Floor Level and there. is a Primary System
discharging.outside Primary Containment, o.r 2.

o When Gaseous Radioactive Release cannot be maintained below GE levels and
there is a Primary S•stem discharging outside Primary Containment and Reactor.

Building

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 3.B
2. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
3. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control -.

4. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
5. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building & Rad Release Control

Hope Creek Page 2 of 2 Rev. 0 (draft E)

EAL#:RB4=L



HCGS ECG - EAL Technical Bases EP-HC-1 11-222

EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB5-L (5 points)

EAL:

Basis:

Thisese thresholds addresses any other factors that are to be used by the E+-aerge91y
...... t.FEmerqency Coordinator in determining whether the RCS barrier is Iost-e-r-petentia4ly
bet. In addition, the inability to monitor the barrier should also be incorporated in this threshold
as a factor in EMergncY DirectorEmergency Coordinator judgment that the barrier may be
considered lost or p"tentiaily loSt.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS barrier is lost. Such a determination should include IMMINENT barrier
degradation, barrier monitoring capability and dominant accident sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

o 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.

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

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Loss 6.A
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RPV Level

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CBI-P (2 points)

Primary Containment Flooding is required as indicated by EITHER of the following:

o RPV level CANNOT be restored and maintained above -185 in.

o RPV level CANNOT be determined AND it is determined that core damage is
occurring

Basis:

There is no Loss threshold associated with this item.

The potential loss requirement for Primary Containment Flooding indicates adequate core
cooling cannot be established and maintained and that core melt is possible. Entry into
Primary Containment Flooding procedures (SAGs) is a logical escalation in response to the
inability to maintain adequate core cooling.

[So.e.., A,-,dent Gud•,,•i• s (SAG,) diret the -perater- to p-erform 'o,,tainme

jZ'1nnri;n iulinn P-ýnfnr Uýoon/ / zn/n/ r-nnnnf lin rnnfnfonrl nrirl rnninfn;rlnrý nnýf r fin -4a a
;-F;--Dhyn -%r

, Cýifn

The condition in this potential loss threshold represents a potential core melt sequence which,
if not corrected, could lead to vessel failure and increased potential for containment failure. In
conjunction with Reacto s 'A,'ateFRPV level "Loss" thresholds in the Fuel CQad EALs FB1-
L and RCS barrier c.UM.nsRB.-L, this threshold will result in the declaration of a GENERAL
EMERGENCY -- loss of two barriers and the potential loss of a third.

Explanation/Discussion/Definitions:

Core submergence is the mechanism of core cooling whereby each fuel element is completely
covered with water. Indicated RPV water level at or above the top of the active fuel (TAF)
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constitutes the principal means of confirming the adequacy of core cooling via this
mechanism. Assurance ofcodntihnued adequate'core cobling through core submergence is
achieved when RPV water level can be maintained at or above TAF.

• " L.j•-:=•
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Spray cooling is the mechanism of core cooling whereby the uncovered portion of the core is
cooled by spray flow. Adequate spray cooling exists by design when at least one Core Spray
loop is operating at design flow (6150 gpm) and RPV water level is at or above the elevation
of the jet pump suctions (-215 inches). The covered portion of the core is then cooled by
submergence while the uncovered portion is cooled by spray flow.

Steam cooling is the mechanism of core cooling whereby steam updraft up through the
uncovered portion of each fuel bundle is sufficient to prevent the temperature of the hottest
fuel rod from exceeding the appropriate limiting value, which is specific to the mode of steam
cooling being employed (i.e., with and without injection of makeup water to the RPV).

With injection of makeup water into the RPV established, adequate core cooling exists when
steam flow through the core is sufficient to preclude the peak clad temperature of the hottest
fuel rod from exceeding 1500 0F, the threshold temperature for fuel rod perforation. Assurance
of continued adequate core cooling is achieved when RPV water level can be maintained at or
above the Minimum Steam Cooling RPV Water Level -185 in.).

With no injection into the RPV established, adequate core cooling exists only so long as the
covered portion of the reactor core generates sufficient steam to preclude the peak clad
temperature of the hottest fuel rod from exceeding 1800'F, the threshold temperature for
significant metal-water reaction.

Prolonged lack of cooling may result in severe overheating of the fuel clad, additional release
of energy from accelerated clad oxidation, and eventual fuel melting. For events starting from
full power operation, the failure to promptly reflood could result in some fuel melting. Even
under these conditions vessel failure and containment failure with resultant release to the
public would not be expected for some time. Reactor Water Level remaining below TAF for an
extended amount of time represents an early indicator that significant core damage is in
progress while providing sufficient time to initiate public protective actions.

Ample time should be allowed for Low Pressure ECCS and alternate injection systems to
restore RPV level prior to entry into this classification. The time basis for deciding whether or
not RPV level can be maintained > o185 in. should be based on the rate of reactor
depressurization, the availability of low-pressure injection sources, (ECCS and alternate
injection systems), and the rate of Reactor coolant inventory loss. Indications such as RPV
level trend, injection flow rates, containment parameter trends, and low pressure injection
system operability should also be considered.

In the event, RPV level cannot be restored > -185 in., primary containment flooding will be
required by the EOPs. This will attempt to flood the containment as a means of flooding the
RPV, and use a flooded containment as a heat sink for the nuclear fuel.

Until the wide range RPV level (WR) indicator is downscale or becomes questionable, it
should be used to assure RPV water level is above TAF. Once WR is downscale, use
compensated fuel zone indication (SPDS or graph) to assess RPV level above TAF and when
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compensated fuel zone level indication goes below -185 in. or becomes questionable, declare
the EAL.

If RPV level cannot be determined, the indicated level value and trend. have become
unreliable to the extent that decisions concerning ..adequate core cooling cannot be made.
RPV Flooding in accordance with EOP 206 or EOP 206A is required to assure continued core
cooling. These EOPs specify actions to rapidly depressurize the RPV and establish sufficient
RPV injection to cool the core by. either steam cooling (with injection) or flooding the RPV to
the main steam line penetrations. Entry-to the RPV Flooding EOPs warrants classification of a
SITE AREA EMERGENCY based on EAL FB1-P and EAL RB1-L. If RPV Flooding is
unsuccessful, indications that core damage is occurring will be observed (DAPA > 2000 RPhr
[w/ drywell sp~rays], DAPA > 400.0 R/hr [w/o dryWv~l sprays] or H2 > 2% in either the Dryweli or
Suppression Chamber) and prirmiary'containment flobding is required (SAG entry).

EAL Bases Reference(s):

1.
2.
3.
4.
5.
6.

NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 2.A
HC-OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
HC.OP-EO.ZZ-0101 (Q)-FC RPV Control
HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
HIC..OP-AM.ZZ-00.0i (Z) Severe Accident Guidelines•(SAG)
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB2-P (2 points)

EAL:

Drywell Pressure > 62 psig and rising

Basis:

The Drywell Site-SpeGifi-e pressure of 62 psig is based on the primary containment design
pressure.

Explanation/Discussion/Definitions:

If this threshold is exceeded, a challenge to the containment structure has occurred because
assumptions used in the accident analysis are no longer valid and an u nanalyzed condition
exists. This constitutes a Potential Loss of the Containment barrier even if a containment
breach has not occurred.

EOP 102 requires intentional venting of the primary containment before drywell pressure
reaches 65 psig (Primary Containment Pressure Limit). If the venting action is performed
before this EAL threshold is exceeded, a Loss of the Containment Barrier exists under EAL
CB4-L.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss I.A
2. UFSAR Table 6.2-1 Containment Design Parameters
3. UFSAR Section 6.2 Containment Systems
4. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB3-P (2 points)

EAL:

Indications of > 6% H2 and ? 5% 02 in Drywell or Torus

Basis:

fBWRs specifically define the limits associated with explosive mixtures in terms of deflagration
concentrations of hydrogen and oxygen. For Mk 1/11 cont.... the deflagration limits are
"6,% hydrgen and 50; .. yge. in the d'..ll or suppressioc• .hamber". Fo Mk IN4
cOntainlmcnts, the limit is the "Hydro gcn Deflagration Overpressure- Limit". The term "explo~sivce
mixtu1re" is synonymoU, With "deflagratien limits" ahd is used as it is a more easily UnRdrsto

te;:A

Explanation/Discussion/Definitions:

Venting is required when Hydrogen concentration in the Drywell or Torus reaches the
Explosive Mixture (deflagration concentrations) of ? 6% with Oxygen concentration > 5%.
Exceeding these parameters creates the potential for an UNISOLABLE breach of the primary
containment, which could result in an uncontrolled, unmonitored, and untreated release of
radioactivity to the environment. This EAL represents a Potential Loss of Containment, since
containment venting is required due to Containment parameters potentially exceeding their
design limits. Once the containment is vented per the EOPs, a loss of the Containment barrier
has occurred and classification per EAL CB4-L should be made. The magnitude of any
radiological release is dependent upon events leading to the requirement for emergency
venting, including a loss of the RCS and a loss of the Fuel Clad Barriers.

The elevated hydrogen in the Drywell or Torus may result from excessive zircaloy-water
reaction occurring following a LOCA. Additionally, hydrogen and oxygen gas may be
introduced into the containment environment from long term disassociation of water in the
Suppression Chamber.

SAG guidance in these cases is provided to vent the Prima ry Containment regardless of off-
site dose consequences. Although radiological releases resulting from venting containment
may exceed Environmental Protection Agency (EPA) Protective Action Guideline (PAG) limits,
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a controlled, monitored, and isolable release is preferred to a potential uncontrolled,
unmonitored radiological release that would result from a failure of containment.

Elevated primary containment hydrogen concentration is alarmed at > 2% by overhead
annunciator E3-F5 (H2/02 ANALYZER TROUBLE) and digital alarm points D4203 and
D4212.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 1.B
2. HC.OP-AM.ZZ-0001(Z) (SAG-2) Containment and Radioactivity Release Control
3. HC.OP-AR.ZZ-0024(Q) CRIDS Computer Points Book 5 D3624 thru D4288
4. HC.OP-AR.ZZ-0016(Q) Overhead Annunciator Window Box E3
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier- Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB4-P (2 points)

EAL:

RPV pressure and suppression pool temperature CANNOT be maintainedc below the HCTL
(EOP Curve SPT-P)

Basis:

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

0 Suppression chamber desian temperature of> 310 deqrees

OR

o Primary Containment Pressure Limit of 65 psig, while the rate of energy transfer from
the RPV to the containment is areater than the capacity of the containment vent.

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

The Heat Capacity Temperature Limit (HCTL) is the highest suppressio~n pool4
temperature frGm which Emergenc.y RPV Depressurization w o se:'i, nt ri

•..., J , nn.. r.'•1*.. i..j v-' r'f l..mhpr J tc •.rnrnt 'r .i "hn" ,.. .f." mr-n.. 'imi im tnml rnIi.i r.[n.41t. f fh,

suppression chamber and equipment within the suppreSion chamber which may be req
to operate when the RPV is pressurized,
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aSuppression chamber pfrssure above Prima:'Containment Pressure Limit A, while the
ratc of Energy tranSfer from the RPV to the containment is greater than the capacitty of the
con~tainment vent.

The HCTLI is a function of RPV pressure and suppression pool water level. it is utilized
to preclude failure of the containment and equipment in the containm~ent nccessap' for the
sa;fe shutdoGwn of the plant and therefore, the inability to maintain plant parameters belowv the
liMit constitutes a potential loss of containment.

Exp Ian ati on/Discussion/Definitions:

The HCTL is given in EOP Flowchart 102 Curve SPT-P (ref. 2).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 1.C
2. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Radiation

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB5-P (2 points)

EAL:

ANY DAPA Radiation Monitor reading EITHER of the following:

o With drywell sprays, > 10,0000 R/hr

o Without drywell sprays, > 20,000 R/hr

Basis:

The Site-Spe-GfiDAPA readings is-are a-values that indicates significant fuel damage well in

excess of that required for loss of R AS.and Fuel Clad.

r A ý , ý- 4-#,i; -,n; - ,,, .-- i- n. ' f -" 4,4#,e y r 0 rvA nA' __;_~nn#, in

acinop' nn~. ,r ,Gio ore daRmage is pet p ossibe unls a ma r fagure e. fJ e cnaeding a/ow-s
radiopoctive m~aterial to be reloeased fýrom the corqie into the roea etr codiait

Regardless of whether Ceontainment 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 Ceontainment, such that a GENERAL EMERGENCY declaration is warranted.

[NjUREG 1228, "SGUFC- E=StiMatiORe DUring Incident Re~pOnac te Severe~ Nu00a~r) M ý -cA,,J,-4. f , J; 4 f1 4 ,, ... -I- --; ÷ .. . n ,-,'• ,,-J4 ;- ,,• - -......- .-, -;- . ....-- 4L - - -. - -,,, -,

ic r~cc,,,,-c ~ f/,4tP c+ n 'rorinfirr rýn ,;*-rr or-nrfn-y ')crcrnr
4

cr ,, ('flO•/f -A 1 ,-1-4 ,4.~-,-,--- 1-

There is no Loss threshold associated with this item.

Explanation/Discussion/Definitions:

Core damage analysis indicates 20% fuel damage dispersed into the drywell atmosphere is
expected to produce a Drywell Atmosphere Post Accident (DAPA) radiation monitor reading of
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approximately 10,000 R/hr at 1 hr after shutdown (the most conservative) with drywell spray in
service, and approximately 20,000 R/hr at 1 hr after shutdown with drywell spray not in
service.

From Attachment 2 of HC.EP-EP.ZZ-0205, Step 6 the following formula was used to derive
the EAL Set-points:

indceated Radiation Level
Cladding Damage

20 (% Cladding Damage) =

DAPA Reading =

DAPA Reading =

20 (% Cladding Damage) =

A.

S00% C ladding Damage Radiation Level
'100

DAPA Rad Monitor Reading X1 00
50,OO0R/HR (from'A•t' 2.'Fig. 1, of HC.EP-EP.ZZ-0205 withSprays)

(20) (50,OO0R/HR)

100

10,000 R/hr (with Drywell Spray in service)

OR

DAPA Rad Monitor Reading X100
1 00,000 R/HR (froým A f- 2'. Fig. 1 of HlCEýP-EfP.zz-0205 Without Sprays).

(20) (100,OOOR/HR)

20,00 .. (100- ' ye . " Service)

20,000 R/hr (without• Drywell Spray in Service).

DAPA Reading

DAPA Reading

DAPA radiation monitors RE-4825A and RE-4825B are high range area radiation monitors
and are located in the drywell at 145' ele.vation. Each detector has a range of 1 to 108"Rlhr
and a built in check source that keeps thei. associated channel on-scale at approximately 1 .2
R/hr. In the Control Room, DAPA radiation levels are displayed onRI-4825A (RM-1 1 9RX635)
and B (RM-.1 1 9RX636) ( (Panel 10C604) and RR-4825A and B (10C650). Drywell radiation
levels > 2.OE+2 R/hr actiVates Overhead Annunciator C6-C1 RADIATION MONITORING
ALARM/TRBL.

A structural i-beam ini the drywell shields DAPA radiation monitor RE-4825B from shine due to
radioactivity in the RCS piping. RE-4825A is not shielded. When the RCS is intact, elevated
RCS coolant activity produces higher readings on RE-4825A than on RE-4825B. During
events in which radioactivity is dispersed into the drywell atmosphere, structural shielding
diminishes as the monitors become immersed in the radiation field. If the difference in RE-
4825A and RE-4825B readings should decrease, it may be inferred that a LOCA event is
occurring.

EAL Bases Reference(s):
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1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 4.A
2. HC.EP-EP.ZZ-0205(Q) TSC - Post Accident Core Damage Assessment
3. UFSAR Table 11.5-1 Hope Creek Radiation Monitoring Systems
4. HC.OP-AR.ZZ-0011(Q) Overhead Annunciator Box C6
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

EC Judgment

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB6-P (2 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the Containment barrier

Basis:

Thisese thresholds addresses any other factors that are to be used by the EmergeRG
DireeterEmergency Coordinator in determining whether the Containment barrier is lest-e
potentially lost. In addition, the inability to monitor the barrier should also be incorporated in
this threshold as a factor in Emergency DirectorEmrgenc, Coordinator judgment that the
barrier may be considered lost or potentially lost.

The Containment barrier should not be declared lest-er-potentially lost based on exceeding
Technical Specification action statement criteria, unless there is an event in progress requiring
mitigation by the Containment barrier. When no event is in progress (Loss or Potential Loss of
either Fuel Clad and/or RCS) the Containment barrier status is addressed by Technical
Specifications.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

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

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 6.A
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywebl Pressure / Temperature / H2 & 02 Levels

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CBI-L (3 points)

EAL:

Drywell Pressure rise followed by a rapid unexplained drop in Drywell pressure

Basis:

Primary containment pressure should increase as a result of mass and energy release into
containment from a LOCA. Rapid unexplained loss of pressure (i.e., not attributable to drywell
spray or condensation effects) following an initial pressure increase from a high energy line
break indicates a loss of Primary Ceontainment integrity. Primay cont ainmt pressure hould
increase as a result of mass and enR8gy release into) containment frem A LICA. Thus,prmy
containment pressure ne~t increasin-,g undler these conRditionRs i~ndi.6attess a- l9SS of containmen
intogrit',.

This indicator relies on operator recognition of an unexpected response for the condition and
therefore does not have a specific value associated with it. The unexpected response is
important because it is the indicator for a containment bypass condition.

Explanation/Discussion/Definitions:

Conditions that result in a drop in primary containment (PC) pressure following a pressure rise
that are not the direct result of a containment failure do not warrant classification under this
threshold. These events include the initiation of drywell sprays, the re-establishment of drywell
cooling, and anticipated Drywell pressure drop due to ambient losses.

EAL Bases Reference(s):

1.
2.
3.
4.
5.

NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 1.A
HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
HC.OP-EO.ZZ-01 02(Q)-FC Primary Containment Control
HC.OP-AB.CONT-0002(Q) Primary Containment
HC.OP-AB.CONT-0001(Q) Drywell Pressure
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB2-L (3 points)

EAL:

Drywell pressure response NOT consistent with LOCA conditions

Basis:

Rapid unexplained loss of pressure (i.e., not attributable to drywel spray or conRdensation
effectS) folwiganiitial pressure increase- from a high cnergy !ine break indicates a losso
containMeRt integrity'. Primary containment pressure should increase as a result of mass and
energy release into containment from a LOCA. Thus, primary containment pressure not
increasing under these conditions indicates a loss of containment integrity.

This indicator relies on operator recognition of an unexpected response for the condition and
therefore does not have a specific value associated with it. The unexpected response is
important because it is the indicator for a containment bypass condition.

Explanation/lDiscussion/Definitions:

This threshold relies on operator recognition of an unexpected response for the condition and,
therefore, does not have a specific criterion. The unexpected response is important because it
is the indicator for a containment bypass condition.

A downcomer failure, by itself, does not represent a loss of the Containment barrier. This
failure, however, renders the primary containment inoperable per Technical Specifications
because primary containment integrity has been compromised. A downcomer failure (bypass
of the pressure suppression function) combined with a large break LOCA would likely result in
a Potential Loss of the Containment barrier under Containment Potential Loss EAL CB2-P if
Drywell pressure cannot be maintained below 62 psig.

UFSAR Section 6.2 provides a summary of primary containment pressure response for
several postulated accident conditions resultingin the release of RCS inventory to the
containment. These accidents include:

0 Rupture of a recirculation line

Hope Creek Page 1 of 2 Rev. 0 (draft E)
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o Rupture of a main steam line

o Intermediate size liquid line rupture

o Small size RCS rupture

The primary containment pressure response to these breaks were bounded by the
recirculation line break.

UFSAR Figures 6.2-3 and 6.2-7 (Attachment 2, pages 6 and 7) illustrates the primary
containment pressure response due to a recirculation line break. The maximum calculated
drywell pressure is 50.6 psig and is well below the design allowable pressure of 62 psig.

Due to conservatisms in LOCA analyses, actual primary containment pressure response is
expected to be less than the analyzed response. For example, blowdown mass flowrate may
be only 60-80% of the analyzed rate, initial primary containment pressure may be less than
1.5 psig, etc.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 1..B

2. UFSAR Section 6.2.1.1.3.1 Introduction (Pressure Suppression Containment Design
Evaluation)

3. UFSAR Figure 6.2-3 Short Term Containment Pressure Response Following Recirculation
Line Break

4. UFSAR Figure 6.2-7 Long Term Containment Pressure Response Following Recirculation
Line Break

5. UFSAR Table 6.2-1 Containment Design Parameters

6. UFSAR Table 6.2-3 Initial Conditions for Containment Response Analyses
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Iso.lation, PC Venting

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB3-L (3 points)

EAL:

UNISOLABLE leakage outside primary containment (after isolation from the Control Room
has or should have been attempted)-

AND

Direct downstream pathway to the environment exists

Basis: .

These thresholds address incomplete primary containment isolation that allows direct release
to the envionri-n .ient.

Loss Threshold A

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 product 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.

Explanation/Discussion/Definitions:

This threshold addresses failure of open isolation devices which should close upon receipt of
a manual or automatic containment isolation signal resulting in a significant radiological
release pathway directly to the environment. The concern is the UNISOLABLE open pathway
to the environment. A failure of the ability to isolate any one line indicates a breach of primary
containment integrity.
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As stated above, the adjective "Direct" modifies "release pathway" to discriminate against
release paths through interfacing liquid systems. Leakage into a closed system is to be
considered only if the closed system is breached and thereby creates a significant pathway to
the environment. Examples include UNISOLABLE main steam line or RCIC/HPCI steam line
breaks, UNISOLABLE RWCU system breaks, and UNISOLABLE containment atmosphere
vent paths. If the main condenser is available with an UNISOLABLE main steam line, there
may be releases through the steam jet air ejectors and gland seal exhausters. These
pathways are monitored, however, and do not meet the intent of a UNISOLABLE direct
release path to the environment. These minor releases are assessed using EALs in Category
R, Abnormal Rad Release / Rad Effluent.

Indications (symptoms) of primary containment failure may be evident without the exact
pathway being understood at the time of the failure. If the primary containment or part of the
RCS is required to be isolated and there are valid indications that the primary containment is
not isolated, the Containment barrier should be considered lost.

This EAL ALLOWS for valve closure from the Control Room to isolate any system not
completely isolated, prior to event classification. This includes Motor Operated Valves not
controlled by isolation logic, but that are controlled from the Control Room. For example, if the
isolation logic fails to cause valve closure, but operator actions implemented in the Control
Room successfully isolates the containment breach path, then classification under this EAL is
NOT WARRANTED.

Although this EAL ALLOWS for valve closure from the Control Room, the time to attempt
closure and make a decision if containment leak isolation was successful RUNS
CONCURRENTLY with the EAL 15-minute assessment clock.

" If, during the EAL 15-minute assessment period attempts from the Control Room to
isolate the containment ARE SUCCESSFUL then, this EAL is NOT exceeded and
classification per this EAL should NOT be made.

o If, during the EAL 15-minute assessment period attempts from the Control Room to
isolate the containment ARE NOT SUCCESSFUL then, this EAL is exceeded and
classification should be made at that time. There is no need to wait the full 15 minutes.

o If near the end of the 15-minute assessment period and the control room staff has not
been able to attempt containment isolation or the EC is not convinced that an isolation
attempt has been successful, then this EAL is exceeded and classification should be
made at or before the 15-minute assessment time expires.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment.Barrier Loss 3.A
2. HC.OP-EO.ZZ-0102(Q)-FC Primary Contaihment Cntr'ol
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB4-L (3 points)

EAL:

Intentional primary containment venting per EOPs

Basis:

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

Site specific EOPs may direct containment isolation valve logic(s) to be intentionally bypassed,
regardless of radioactivity release rates. Under these conditions with a valid containment
isolation signal, the containment should also be considered lost if containment venting is
actually performed.

Intentional venting of primary containment for primary containment pressure or combustible
gas control per EOPs to the secondary containment and/or the environment is considered a
loss of _Ceontainment. Containment venting for pressure when not in an accident situation
should not be considered.

Explanation/Discussion/Definitions:

Step DW/P-17 or DW/P-20 of EOP 102, Primary Containment Control, may specify primary
containment venting and intentional bypassing of the containment isolation valve logic, even if
offsite radioactivity release rate limits are exceeded. The threshold is met when the operator
begins venting the primary containment in accordance with EOP 318, not when actions are
taken to bypass interlocks prior to opening the vent valves. Purge and vent actions specified
in Step DW/P-1 of EOP 102 to control primary containment pressure below the drywell high
pressure scram setpoint does not meet this threshold because such action is only permitted if
offsite radioactivity release rates will remain below the ODCM limits.
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EAL Bases Reference(s):

1.
2.
3.

NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 3.B
HC.OP-EO.ZZ-01 02(Q)-FC Primary Containment Control
HC.OP-EO.ZZ-318 (Q)-Containment Venting

This page intet•-i-ally blank
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of Containmnrht

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB5-L (3 points)

UNISOLABLE primary system leakage outside primary containment (after isolation from
the Control Room has or should have been attempted) as indicated by exceeding EITHER
of the following:

o ANY EOP 103 Reactor Bldg room temperature Table 1, Column 2

o ANY Reactor Bldg rad level> 1000 times normal

Basis:

Thisese thresholds addresses incomplete primary containment isolation that allows direct
release to the environment.

In addition, tThe presence of area radiation or temperature Max Safe Operating setpoints
indicating UNISOLABLE primary system leakage outside the primary containment are
addressed after a containment isolation. The indicators should be confirmed to be caused by
RCS leakage.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The presence of elevated general area temperatures or radiation levels in the Reactor
Building may be indicative of UNISOLABLE primary system leakage outside the primary
containment. The maximum safe operating values define this Containment barrier threshold
because they are indicative of problems in the secondary containment that are spreading and
pose a threat to achieving a safe plant Shutdown. This threshold addresses problematic
discharges outside primary containment that may not originate from a high-energy line break.
The locations into which the primary system discharge is of concern correspond to the areas
addressed in EOP 103 Reactor Building Control.
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RB maximum safe operating temperatures are conservatively defined by the qualification
temperature of safety related equipment in the area. The equipment qualification program has
proven that safety related equipment will perform satisfactorily to at least this temperature. In
an area with multiple components and different qualification temperatures, the maximum safe
operating temperature assigned to that area is generally the lowest of the individual
temperatures.

In general, multiple indications should be used to determine if a primary system is discharging
outside primary containment. For example, a high area radiation condition does not
necessarily indicate that a primary system is discharging into the secondary containment since
this may be caused by radiation shine from nearby steam lines or the movement of radioactive
materials. Conversely, a high area radiation condition in conjunction with other indications
(e.g. room flooding, high area temperatures, reports of steam in the secondary containment,
an unexpected rise in feedwater flowrate, or unexpected main turbine control valve closure)
may indicate that a primary system is discharging into the secondary containment.

This EAL allows for valve closure from the Control Room to isolate any systems not
completely isolated, prior to event classification. Isolation is defined as the closure of ANY
valve from the Control Room in the system(s) not completely isolated. For example, if the
isolation logic fails to cause valve closure, but operator actions implemented in the Control
Room successfully isolates the containment breach/leak path, then classification under this
EAL is not warranted. This includes Motor Operated Valves not controlled by the isolation
logic, but that are controlled from the Control Room.

Although this EAL ALLOWS for valve closure from the Control Room, the time to attempt
closure and make a decision if containment leak isolation was successful RUNS
CONCURRENTLY with the EAL 15-minute assessment clock.

* If, during the EAL 15-minute assessment period attempts from the Control Room to
isolate the containment ARE SUCCESSFUL then, this EAL is NOT exceeded and
classification per this EAL should NOT be made.

o If, during the EAL 1 5-minute assessment period attempts from the Control Room to
isolate the containment ARE NOT SUCCESSFUL then, this EAL is exceeded and
classification should be made at that time. There is no need to wait the full 15 minutes.

o If near the end of the 15 minute assessment period and the control room staff has not
been able to attempt containment isolation or the EC is not convinced that an isolation
attempt has been successful, then this EAL is exceeded and classification should be
made at or before the 15-minute assessment time expires.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.
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EAL Bases Reference(s):

1. NEI 99-01,, Rev. 05, Table 5-F-2 Containment Barrier Loss 3.C
2. HC.OP-EO.ZZ-0103/.4(Q)-FC Reactor Building and Rad Release Control

EP-HC-1 11-223
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EAL Category:

Subcategory:

initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB6-L (3 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates loss of the
Containment barrier

Basis:

Thisese thresholds addresses any other factors that are to be used by the Emergen~y
Dr-eete-rEmergency Coordinator in determining whether the Containment barrier is lost-e-ý
pGete-4ially-est. In addition, the inability to monitor the barrier should also be incorporated in
this threshold as a factor in Em.rg.ncy Dic...to Emergency Coordinator judgment that the
barrier may be considered lost or p-t•o•t•lly lost.

The Containment barrier should not be declared lost or potentially lost based on exceeding
Technical Specification action statement criteria, unless there is an event in progress requiring
mitigation by the Containment barrier. When no event is in progress (Loss or Potential Loss of
either Fuel Clad and/or RCS) the Containment barrier status is addressed by Technical
Specifications.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment barrier is lost. Such a determination should include IMMINENT
barrier degradation, barrier monitoring capability and dominant accident sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

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

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Loss 6.A
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

1 - Loss of AC Power

AC power capability to vital buses reduced to a single power
source for 15 minutes or longer such that any additional
single failure would result in complete loss of AC power to
vital buses

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CUI.1 - UNUSUAL EVENT

EAL:

Loss of 4.16 KV Vital Bus Power Sources (Offsite and Onsite) which results in the
availability of only one 4.16 KV Vital Bus Power Source (Offsite or Onsite)

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

The condition indicated by this ,-G-EAL is the degradation of the off-site and on-site AC power
systems such that any additional single failure would result in a station blackoutcomplete loss
of AC power to vital buses. This condition could occur due to a loss of off-site power with a
concurrent failure of all but one emergency diesel generator to supply power to its ee~geRG
vital busses. The subsequent loss of this single power source would escalate the event to an
ALERT in accordance with EAL GA-3CA1.1.

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

power.

Explanation/Discussion/Definitions:

"Availability" means the power source can be aligned to provide power to a vital bus within 15
minutes or is currently supplying power to at least one vital bus.
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The availability of EDGs that have not been challenged to start during degradation of AC
power sources to the 4.16 KV vital buses should be based on meeting Technical Specification
action requirements for loss of offsite AC power sources.

The AC power distribution is summarized in Attachment 2, page 2.

Emergency Classification escalates to an ALERT under EAL CA1.1 based on a loss of all
offsite and all onsite AC power to all 4.16 KV Vital buses. -

This cold condition Unusual Event EAL is equivalent to the hot condition Alert EAL SA1.1.

EAL Bases Reference(s):"...,

1. NEI 99-01, Rev. 05 - CU3 Example EAL #1
2. 2105415-A-8765 Sheet 1 50.0. kv T.ransmi.ssion.. Plan & Profiles
3. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram
4. UFSAR 8.1".2 Onsite Power Systems..
5. HCGS Technical Specifications 3.8.1.2, A.C. Sources-Shu-tdown
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

C - Cold Shutdown / Refuel System Malfunction

1 - Loss of AC Power

Loss of all offsite and all onsite AC power to vital buses for
15 minutes or longer

4 - Cold Shutdown, 5 - Refueling, D - Defueled

CAl.1 -ALERT

EAL:

Loss of all Power (Onsite and Offsite) to all 4.16 KV Vital Buses

AND

_ 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

Loss of all AC power compromises all plant safety systems requiring electric power including
RHR, ECCS, Rontinm.e.. Heat Removal, Spent Fuel Heat Remo Pool Cooling and the
UltiM@t• He•t SinkService Water.

The event can be classified as an ALERT when in cold shutdown, refueling, or defueled mode
because of the significantly reduced decay heat and lower temperature and pressure,
increasing the time to restore one of the emergeney-vital busses, relative to that specified for
the SITE AREA EMERGENCY EAL.

Escalating to SITE AREA EMERGENCY, if appropriate, is by EALs in Category R, Abnormal

Rad Levels / Radie4eqia-t-Effluent4-Gs.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
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Explanation/Discussion/Definitions:

The intent of this EAL is to classify degraded AC power events that result in a loss of all offsite
power sources 13.8 KV to the 4.16 KV vital buses along with a loss of all onsite power sources
(EDGs).,,

The AC power distribution is summarized in Attachment 2, page 2.

This cold condition Alert EAL is equivalent to the hot condition Site Area Emergency EAL
SS1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - CA3 Example EAL #1
2. HC.OP-AB.ZZ-01 35 (Q) Station Blackout /Loss of Offsite Power / Diesel Generator

Malfunction
3. 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
4. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram
5. UFSAR 8.1.2Onsite Power Systems
6. HCGS Technical Specifications 3.8.1.2, A.C. Sources-Shutdown
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

2 - Loss of DC Power

Loss of required DC power for 15 minutes or longer

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CU2.1 - UNUSUAL EVENT

EAL:

Loss of ANY of the following Vital 125 V DC Power Channel combinations as indicated by
Voltage < 108 V DC:

o Channel A and Channel B

o Channel A, Channel C (either bus) and Channel D (either bus)

o Channel B, Channel C (either bus) and Channel D (either bus)

AND

2 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

The purpose of this IC-EAL 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.

T-his EAL is intended to be anticipatery in -- much as the -peratg Gcrwmay not hav
I - 'l - "-, ý - , , , , -- - -- t, . i

IAINI rýl lf;lnýhl ýý n 7-,ý;- -1-4-4 4,,,-;-- -1- 4,1--

Thereqie bu-9aeth iiu allowed by Tecahnical SPoeifictionc6 for the mode of
•,,er _I-lt 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 CA4EAL CA4.1.
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[(Site ape eifie bus veltago should be baed enthernmn'r'mu4b us voltage n ecnssar-Y forF
the operation of safety related equipAnt. This ý,eltag6ý'value shOuGd incoFPrpoate a margin of at
Iscat 15 minutes . f operati;n be-fe the enct.• , f i-abilit to operate thee leads,. This,ý1otage
is usually near- the minim:um VOltage aelecb(d w~hbnbattefy - eng ,c p ormped. Typ 'rn !i, the
vclue for- the no #:~e be Un ni se!tis app roXi. Ia to~ _ ýVQ Fo-r- -q 60 Ge st ing of batterlocs the-
cell Voltage iý typically 1.75 Vol~ta perIeeI For a8 q~trin atey c the m~lnp/mum vol-tage iS
typieaI4y 1.81 Vol~ta Per- cell.]

Fifteen minutes was.selected as a threshold to exclude transient or momentary power losses.
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Explanation/Discussion/Definitions:

Per Technical Specifications, 108 VDC is the minimum voltage required for operability of the
Class 1 E 125 VDC buses following a battery discharge test. Although continued equipment
operation may occur with degraded voltage, this value signifies the minimum operable voltage
allowed.

125 VDC Power Channels A-D provide control power to Engineered Safety Features
actuation, diesel generator auxiliaries, plant alarm and indication circuits, as well as the control
power for the associated loads. If 125 VDC power is lost for an extended period of time
(greater than 15 minutes) critical plant functions such as 4.16 KV breaker controls, CS and
RHR pump controls required to maintain safe plant conditions may not operate, and core
uncovery with subsequent Reactor Coolant System (RCS) and Primary Containment failure
might occur. Both the RCS and Primary Containment may already be open if in the Refueling
mode.

In Operational Condition 4 or 5, a minimum of two of the four 125 VDC Power Channels are
required by Technical Specifications, including either Channel A (10D410) or Channel B
(1 0D420). With the loss of three of the Channels (two if both Channels A and B are lost) core
alterations are to be suspended and handling of recently irradiated fuel in the Secondary
Containment and operations with a potential for draining the reactor vessel are to be stopped.

Class 1 E 125 VDC battery bank capacities are as follows:

Channel Switchgear Battery Capacity (design 4 hours)

A 10D410 1AD411 1885 AH at 8 hours

B 10D420 1BD411 1885 AH at 8 hours

C 10D430 1CD411 1885 AH at 8 hours

D 10D440 1DD411 1885 AH at 8 hours

C 10D436 1 CD447 577 AH at 8 hours

D 10D446 1 DD447 577 AH at 8 hours

This Unusual Event EAL is the cold condition equivalent of the hot condition loss of DC power
Site Area Emergency EAL SS2.1.
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EAL Bases Reference(s):

EP-HC-111-225

1.
2.
3.
4.
5.

NEI. 99-01, Rev. 05, CU7 Example EAL #1.
Calculation E-4. 1(Q) HC Class 1E 125 VDu Station Battery and Charger Sizing
UFSAR 8.3,.2 DC Power, Systems
HCGS Technical Specifications 3.8.2.2, DC Sources - Shutdown
HC.OP-AB.ZZ-0135 (Q) Station Blackout /Loss of Offsite Power/Diesel Generator
Malfunction, Table 5.3 BatteRy" Bank Capacities

P

'.. " . . "i, -.
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

UNPLANNED loss of RPV inventory

4 - Cold Shutdown

EAL# & Classification Level: CU3.1 - UNUSUAL EVENT

EAL:

RCS leakage results in the inability to maintain or restore RPV level > +12.5 in.

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

This -1,-EAL is considered to be a potential degradation of the level of safety of the plant. The
inability to maintain or restore level is indicative of loss of RCS inventory.

Relief valve normal operation should be excluded from this 1-GEAL. However, a relief valve that
operates and fails to close per design should be considered applicable to this -G-EAL if the
relief valve cannot be isolated.

Prolonged loss of RCS Inventory may result in escalation to the ALERT emergency
classification level via either EAL CA3.1 or EAL CA4.1.

Explanation/Discussion/Definitions:

+12.5 in. is the RPV low water level scram setpoint.

RPV water level is normally monitored using the instrument ranges in Attachment 2, page 5.

In preparation for RPV floodup and refueling operations, the shutdown range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded to 0" - 550".
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Definitions:

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

EAL Basis Reference(s):

1.
2,

3,
4,
5.

NEI 99-01, Rev. 05, CUl Example EAL #1
Technical Specifications Table 2.2.1-1 Reactor Protection System Instrumentation
Setpoints . .

Technical Specifications Figure B3/4-3-1, Reactor Vessel Water Level
HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling
HC.IC-GP.BB-0003(Q) Nuclear Boiler- Nondivisional Channel LT-11683 / B21-N027 Rx
Cavity Flood Up Level / Rx Shutdown Range Level Setup
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

UNPLANNED loss of RPV inventory

5 - Refueling

CU3.2 - UNUSUAL EVENT

RPV level CANNOT be monitored with a loss of RPV inventory as indicated by ANY
unexplained RPV leakage indication, Table C-I (Note 8)

Note 8: Loss of inventory in the refueling pathway may raise radiation levels.
Consider classification under EAL RU2.1.

Table C-1 RPV Leakage Indications

o Drywell equipment drain sump level rise

o Drywell floor drain sump level rise

o Reactor Building equipment drain sump level rise

o Reactor Building floor drain sump level rise

o Suppression pool level rise

o Observation of RCS leakage that is UNISOLABLE

Basis:

This .I-GEAL is a precursor of more serious conditions and considered to be a potential
degradation of the level of safety of the plant.

Refueling eVolutionS that dGereas RCS water l•v•l below the RPV flange are caprfu.•y
planncd and proccdurFally conRtrolled. An UNPLANNED cenet that results in water level
dccrcasing below the PRPV flange, or below the planned RGS water level for the give

I~~4~. I /V- 4A 1..g VV.ASX VIIc .A Ii..J !V~ ;A i ILrn x

declaration of a NOUE due to the reduced RCS inventop., that is available to keen the core
ceVe red .

j, ....... ......... .. .... I-
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The allowX.Ancef ,-,. Gf1 5 MiRutes Was GchSoe be-ause it is rea,•nable to assume that level

should be available. if level cannot be restored in this time frame then it May iniat amore
ser-ious condition eXiSts.

Crontinued loss of RCS .nventory will result in escalation to the ALERT em.ergency
classification level via either CAI or CA4.

[Thd CU nd U-2 de "s ith th. .. . S G 6 "ditnS h "at f 'ist
betwcn cld ~shutdown and refueling modles. 1Pn cold ShUtdownR the RC3 will noi;,maiyý be ina

and .tandard RCS i,,t-•o, , and level mnt•o4rng means are avai.able. 4n the re..... g .....

•..

the RCS is ncit intact and R'P'/ level and in vontony arp monitor-ed by differnt mn. a nsll
.... .. E 4 1 - . , . ,.

EAL i22

This EAL addresses conditions in the Rrefueling eOPCON when rnior-al means of eere
teMp•oature indication and RCS RPV level, indication may not be available. Redundant means
of RPV 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 RGS-RPV inventoryevent, the operators would need to
determine that RPV inventory loss was occurrin by, bser•i•ng sump a•n.ta.nk !.......
GhaRge Table C-1' indications. S2 -mpann tank leve.Table C-1 increaesesRPV leakage
indications must be evaluated against other potential so'urces of leakage such as cooling
water sources inside the Primary and Secondary Cc6ntainments to ensure'they are indicative
of RGCSRPV leakaige.

Escalation to the ALERT emergency classification 16vel would'be via eithepEAL GA-I-CA3.2 or

EAL CA4.1.

Explanation/Discussion/Definitions:

In preparation for RPV floodup and refueling operations, the shutdown range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded to :'. 550". During refueling operations, visual observation by personnel on
the refuel floor in ommunic~ation With the Control R6 -., may a.so provide indicýation of reactor,

cavity water level and RPV water level.

In this EAL, all RPV level indication is unavailable and the RPV inventory loss must be
detected by the leakage indications listed in Table C-1., Level increases must be evaluated
against other potential sources:of leakage such as cooling w atdr sources inside the drywell to
ensure they:are indicative of RPV leakage. Drywelleqýuipment:and floor! drain sump ievel rise
is the normal method of monitoring and calculating leakage'from the RPV.. A Reactor Building
equipment or floor drain sump level rise may also be indicative of RPV inventory losses
external to the Primary Containment from sbstems connected to the RPV. With RHR System
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operating in the Shutdown Cooling mode, an unexplained rise in suppression pool level could
be indicative of RHR valve misalignment or leakage. Visual observation of leakage from
systems connected to the RCS in areas outside the Primary Containment that cannot be
isolated could be indicative of a loss of RPV inventory.

Definitions:

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

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU2 Example EAL #2
2. HC.IC-GP.BB-0003(Q) Nuclear Boiler - Nondivisional Channel LT-11683 / B21-N027 Rx

Cavity Flood Up Level / Rx Shutdown Range Level Setup
3. UFSAR 5.2.5 Detection of Leakage Through the Reactor Coolant Pressure Boundary and

from the Emergency Core Cooling System

4. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
5. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control

6. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL: -.

C - Cold Shutdown I Refuel System Malfunction

3 - RPV Level

UNPLANNED loss of RPV inventory

5 - Refueling

CU3.3 - UNUSUAL EVENT

UNPLANNED RPV level drop as indicated by EiTHER of the following:

o RPV level drop below the RPV flange level of +217.5 in. for _ 15 minutes (Notes 3
and 8)

o RPV level drop below the planned RPV level band (when RPV level is being
controlled below the RPV flange) for a given (planned) evolution for _ 15 minutes
(Notes 3 and 8)

Note 3: The EmergencyCoordinator should NOTwait until the applicable time h'as
elapsed, but should declare the event as soon as it is'determined that the
condition will likely exceed the applicable'time.

Note 8 Loss of inventory in the refueling pathway may raise radiation levels.
Consider classification under EAL RU2.1.

Basis:

This EAL is a precursor of more serious conditions and considered to be a potential
degradation of the level of safety of the plant.

Refueling evolutions that decrease RGS-RPV water level below the RPV flange are carefully
planned and procedurally controlled. An UNPLANNED event that results in water level
decreasing below the RPV flange, or below the planned RGS-RPV water level for the given
evolution (if the planned RGS-RPV water level is already below the RPV flange), warrants
declaration of a NQUE due to the reduced RGS-RPV 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.
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Continued loss of RCS Inventory will result in escalation to the ALERT emergency
classification level via either EAL GA4CA3.1 or EAL CA4.1.

[The diffetr.ne be.twe.. CU! aodl CU2 dea•s with the RCS c... •ditiet at ý o,,ta ÷x
bte ...... ld, shutdeop an. d rcfueing modes. in .,1d shutdown the RCS wVIl .. r-..i.. be '• t t
ahd standlard-o G a', e/ lee in..t.r nd me .ans are.. aý,-, i•e ;,-,,•f, g mode
t'hP RQS is net intact and RPRV Is vol and inventoryz are monitor~ed by, different m~eans].

EAL #1

This EAL involves a decrease in R-G-RPV level below the top of the RPV flange that
continues for 15 minutes due to an UNPLANNED event. This EAL is not applicable to
decreases in flooded reactor cavity level, which is addressed by EAL AU2 EAL1RU2.1, until
such time as the level decreases to the level of the veseel RPV flange.

[For 6VRs] if RPV level c.ntinues to decrease and- reaches the Low Low ECCS
A-tutio Sepn then. eScalation to CA! would be appropriate.

Explanation/Discussion/Definitions:

+217.5 in. is the RPV flange level.

RPV water level is normally monitored using the instrument ranges in Attachment 2, page 5.

In preparation for RPV floodup and refueling operations, the shutdown range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded to 0" - 550". During refueling operations, visual observation by personnel on
the refuel floor in communication with the Control Room may also provide indication of reactor
cavity water level and RPV water level.

In cold conditions, RPV level may be intentionally lowered below the RPV flange (e.g.,
detensioning the RPV head, etc.). For such evolutions, this EAL is applicable if RPV level
cannot be restored and maintained within the prescribed target band.

Definitions:

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

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CU2 Example EAL #1

2. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling

3. Technical Specifications Figure B3/4-3-1, Reactor Vessel Water Level
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4. HC.IC-GP.BB-0003(Q) Nuclear Boiler - Nondivisional Channel LT-11683/ B21-N027 Rx
Cavity Flood Up Level / Rx Shutdown Range Level Setup
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CA3.1 - ALERT

EAL:

RPV compensated level < -38 in.

Basis:

Thisese EALs serves as a precursors to a loss of ability to adequately cool the fuel. The
magnitude of this loss of water indicates that makeup systems have not been effective and
may not be capable of preventing further RPV level decrease and potential core uncovery.
This condition will result in a minimum emergency classification level of an ALERT.

EAL !

The RW-R Low-Low ECCS Actuation Setpoint/Level 2 was chosen because it is a
standard setpoint at which some available injection systems automatically start. The PWR
Bottom,-, Iof the RCS Loop S..p.. nt wase ,ho.,, b... . ' at this level rem.te R.. CS lv/e
indic-ation m~ay b,3 bet anea f auc-tion to dlecnay heat Femopva! systema3 has occ~urr-EdG.Th
Bottom ID of the RC2; Loop Setpoit should be the levei eg uc! to the bottomý of the RRVboep
pe.etratieo (not the low point of the .oop).]

The inability to restore and maintain level after reaching this setpoint would be indicative of a
failure of the RCS barrier.

EALH 2

[Ip the Gold ,hutdown mo,,de, noerm4,al RCS level and RPV le! . .in.trumtatio s",-

will ý4uauell be e vale ble. 43 the r-efuelkng mode, nremal m~eans a f RRV love i in~dication m:ay nolt
be available. Redundant means aOf RPVie vol in dic tion KwiluullyR bbe ina lb d , eluding the
ability to Monitor lýve! ... u ally- to assure that the ab/iity to monitor lOvel will not be ter,..t...

HeweeFif !/ e-ve' uindic-atien we-et be lost duru'g a 1G88 Gf RCQS hinveWOIrr eýi't rthe

oper-ator-s wer4uld qeed to dneteFrr343~e thaot RPV invepteOr', !cso w~a3 GcirrC1 bo snngam
and tank lcevel change a. Sump and te~k leVel inRGIeageSmust be evaluateed ag'ainlst other
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potentia! sour-Ges of !eakage such as cooling water sour-GeS inaide the containmenRt to ensure
the) are indicTative bf"RCSeakage]

[The 15Rminute durcation for- the len of love' indication was choRen bEcause it ia hal
the CS1 Site Area EmPergencGy EAL duration. Signifiqanpt fuel damage is noet cxpectcd tQ Gccur
until the core has been uncovered for- gr-,atcr than 1 hour per the analyas r-efaerec-ed inth
CGI basis. Therefore this EAL mee ts the definition for an ALE=RT]

If RPV level continues to lower then escalation to SITE AREA EMERGENCY -will be via EAL
CS3.1.

Explanation/Discussion/Definitions:

The threshold RPV level of -38 in. is the low-low ECCS-actuation setpoint. RPV level is
normally monitored using compensated level as read directly from SPDS or the compensation
curves in the lOs. In Cold Shutdown mode, the RCS will normally be intact and standard RPV
level monitoring means are available. In the Refueling mode, the RCS is not intact and RPV
level may be monitored:.by different means, including the ability to monitor level.visually.

In cold shutdown, the decay heat available.to raise RCS,:temperature during a loss of,
inventory or heat removal event may-belsignificantly greater.than, in thel Refueling OPC.ON,
Entry into cold shutdown conditions may be attained within hours of operating at power or
hours after refueling is completed. Entry into the Refueling. OPCON procedurally may nrot.
occur for typically a few days 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 OPCON with irradiated fuel in the RPV (note that the heatup threat could. be
lower for"cold shutdown"' conditions if the: entry into" cld shutdown was following a refueling).

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CA1 Example EAL #1
2. HCGS Technical Specifications Table 3.3.3-2, ECCS Actuation Instrumentation Setpoints
3. HCGSTechnical Specifications Figure B3/4-3-1• Reactor Vessel Water Level
4. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling
5. HC.OP-IO.ZZ-0009 (Q) Refueling Operations
6. HC.OP-AB.RPV-0009(Q) Shutdown Cooling
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CA3.2 - ALERT

EAL:

RPV level CANNOT be monitored for > 15 minutes with a loss of RPV inventory as
indicated by ANY unexplained RPV leakage indication, Table C-I (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RPV Leakage Indications

o Drywell equipment drain sump level rise

o Drywell floor drain sump level rise

o Reactor Building equipment drain sump level rise

o Reactor Building floor drain sump level rise

o Suppression pool level rise

o Observation of RCS leakage that is UNISOLABLE

Basis:

Thisese EALs serves as a precursors to a loss of ability to adequately cool the fuel. The
magnitude of this loss of water indicates that makeup systems have not been effective and
may not be capable of preventing further RPV level decrease and potential core uncovery.
This condition will result in a minimum emergency classification level of an ALERT.

EAL H1

[The BWR Low Low EC..=r Actuation, Setpint.Level 2 was ch.se. bc ... use it 1-
~.JL{TVLJ .J ~ L LW II 1* I L~V 4IL D~II1 ISI)L1I1IL..I IJJLLI.I IsI.L~s I.4IL.tII 4ISIC
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Bottom ID of the RCS Loop SetpGi, t ••, .. ho. e becaU.e at thie Ic..el rem.te f-... , ,,e
n3dication May be 1Goe andlb Of SdtlohG to? decay heat rernova s'yhme~ has EeGur-r-edTh
Bottom QD of the RG3 Loop Setpoint shouldl be the level eq ual to the bottom of the ftP'! loop_
pen~etration (-not the low point of the loop).]

The inability to restere and mnaintain level -afteir re-aching this Setpoint Would bce
indicatfive of a failurc of the RGS barrier.

EAL H2

fIn the CGold Sshutdown medeOPCON, normal RCS level and RPV level instrumentation
systems will usually be available. In the Rrefueiing medeOPCON, normal means of RPV level
indication may nbt be available. Redundant means of RPV level, indication will -usually be
installed (including the ability to monitor level visually) to assure that the ability to monitor level
will not be interrupted. Howeverj,.if all [eve! indication were to be lost during'a loss of S-RPV
inventory event, the operators would. need to determine that. R.PV inventory loss was occurring
by observing sump and tank lev,,el GchRng-sTable CT1 indications.. Sump and tank level
iR•reasesTable C-1 RPV leakage indications must be evaluated against other potential
sources of leakage such as cooling water sources inside the Primary and Secondary
Ceontainments to ensure they are indicative of RGS-RPV leakage.]

fThe 15ominute duration for the loss of level.indication was chosen because it is half of the
EAL GSI-CS3.2 SITE AREA EMERGENCY EA-L-duration.. Significant fuel damage is not
expected to occu'runtil the core has been uncovered for greater than 1 hour per the analysis
referenced in the EAL GGI-CG3.1 and, EAL-CG3-.2 base4is' Theref6re this EAL meets the
definition for an ALERT.J *... -

If RPV levelleakage indications contihue and RPV level cahn'ot be monitored for 30 minutes
or longer, EAL CS3.2 will require s to !ewer the, escalation to SITE AREA EMERGENCY-w441
be S -v.i, " ", ,.

Explanation/Discussion/Definitions:

In this EAL, all RPV level indication is unavailable and the RPV inventory loss must be
detected by the leakage indications listed in Table C-1. Level increases must be evaluated
against other potential sourcesý of leakage: sch as coolingi.water sources in•side t.he drywell to
ensure they are indicative of RPV le'akage. Drywell equ-ipm-eht a'nd floor drain sum- .leve rise
is the normal method of mdnit oinng and calculating leakage from the RPV.A Reator Building

equipment or floor drain su'mp level rise ray al so be irndicati•veof RPV irve-htory 1sses
external to the Primary Containment from systems connected to the RPV. With RHR System
operating in the Shutdown Cooling mode, an unexplained rise in suppression pool-level could
be indicative of RHR valve misalignment or leakage. Visual observation of leakage from
systems connected -to the RCS-in;areas outside the Primary Containment that cannot be
isolated could be indiCative of a loss of RPV inventory.
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HCGS ECG - EAL Technical Bases EP-HC-111-226

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 OPCON.
Entry into cold shutdown conditions may be attained within hours of operating at power or
hours after refueling is completed. Entry into the Refueling OPCON procedurally may not
occur for typically a few days 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 OPCON with irradiated fuel in the RPV (note that the heatup threat could be
lower for cold shutdown conditions if the entry into cold shutdown was following a refueling).

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.
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EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CA1 Example EAL #2
2. HC.IC-GP.BB-0003(Q) Nuclear Boiler - Nondivisional Channel LT-1 1683 / B21 -N027 Rx

Cavity Flood Up Level/.Rx Shutdown Range Level Setup
3. UFSAR 5.2.5 Detection of Leakage Through the Reactor Coolant Pressure Boundary and

from the Emergency Core Cooling System
4. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
5. HC.OP-EO.ZZ-01 02(Q)-FC Primary Containment Control
6. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
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HCGS ECG - EAL Technical Bases EP-HC-1 11-226

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting core decay heat removal
capability

4 - Cold Shutdown, 5 - Refueling

CS3.1 - SITE AREA EMERGENCY

EAL:

CONTAINMENT CLOSURE NOT established AND RPV compensated level < -44 in.

OR

CONTAINMENT CLOSURE established AND RPV compensated level < -161 in.

Basis:

Under the conditions specified by this IGEAL, continued decrease in RGS RPV level is
indicative of a loss of inventory control. Inventory loss may be due to an RCS breach, pressure
boundary leakage, or continued boiling in the RPV. Thus, declaration of a SITE AREA
EMERGENCY is warranted.

Escalation to a GENERAL EMERGENCY is via EAL GG4CG3.1 or EAL AG-RG1.1.

EAL #1

[6r" beiGw the bottom 1D of the CS3 Loop should be the level equal to 6`1" belw the
bottom of the RPV iop penetration (pot the l.w poi.t of the loop). PWPs unable to measur,
this level should Ghoose the first observable point beiow the bottom ID of the loop as the E41
value. if a water level npstr-umonet is not avýi#able such that the P-tl/ 941P EA value Gannot b
dleterminod-, then E4L 3 should be usedl to do teFrm:ne i'f the !Q has been met.]

[Since BAI~s have P03 penetrations below the EAL vale.otin ued dlevol do orea

Explanation/Discussion/Definitions:

When RPV level decreases to =44 in., water level is six inches below the low-low ECCS
actuation setpoint of -38 in. When' RPV level drops to the top of active fuel (an indicated RPV
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level of -161 in.), core uncovery starts to occur. RPV level is normally monitored using
compensated level as read directly from SPDS or the compensation curves in the 1Os.

The inability to restore and maintain level after reaching this setpoint infers a failure of the
RCS barrier and Potential Loss of the Fuel Clad barrier.

Sustained core uncovery can result in core damage and a significant release of fission
products to the RCS and could ultimately challenge the Containment barrier. When all
irradiated fuel has been transferred to the Spent Fuel Pool, however, core uncovery in the
RPV is not possible and thus this EAL does not apply.
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CONTAINMENT CLOSURE can be established by meeting the requirements of any of the
following:

o OP-HC-1 08-115-1001, Operability Assessment and Equipment Control Program,
Attachment 5

o Technicbl'Specifications 3.6.5.1, Secondary Containment Integrity

o Technical Specifications 3.6.1.1, Primary Containment Integrity -

Definitions:

CONTAINMENT CLOSURE: Is the procedurally defined actions taken to secure the
Containment (Primary or Secondary) and its associated structures, systems, and
components as a functional barrier to fission product release under existing plant
conditions.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CS1 Example EAL #1 & #2
2. OU-AA-103 Shutdown Safety Management Program
3. HCGS Technical Specifications Table 3.3.3-2, ECCS Actuation Instrumentation Setpoints
4. HCGS Technical Specifications Figure B3/4-3-1, Reactor Vessel Water Level
5. HC.OP-AM-ZZ-0001 (Z) Severe Accident Guidelines
6. OP-HC-1 08-115-1001 Operability Assessment and Equipment Control Program
7. Technical Specifications 3.6.5.1 Secondary Containment Integrity
8. Technical Specifications 3.6.1.1 Primary Containment Integrity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting core decay heat removal
capability

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CS3.2 - SITE AREA EMERGENCY

EAL:

RPV level CANNOT be monitored for Ž- 30 minutes with a loss of RPV inventory as
indicated by EITHER of the following (Note 3):

o Erratic Source Range Monitor indication

o ANY unexplained RPV leakage indication, Table C-1

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RPV Leakage Indications

o Drywell equipment drain sump level rise

o Drywell floor drain sump level rise

o Reactor Building equipment drain sump level rise

o Reactor Building floor drain sump level rise

o Suppression pool level rise

0 Observation of RCS leakage that is UNISOLABLE
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Basis:

Under the conditions specified by this 4GEAL, continued decrease in RGS RPV level is
indicative of a loss of inventory control. Inventory loss may be due to an RCS breach, pressure
boundary leakage, or contihued boiling in the RPV. Thus, declaration of a SITE AREA
EMERGENCY is warranted.

Escalation to a GENERAL EMERGENCY is via EAL GG4CG3.2 or EAL RAG1 .1.

EAL #3

[In the Ceold Sshutdown medeOPCON, normal normal RCS RPV level and RPV level
instrumentation indicatiOneystemsw4l will I-usuially be available. I'n the gRefueling
medeOPCON, normal means of RPV level indication may not be available. Redundant means
of RPV level indication will usually 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 RGS-RPV inventbry event, thee operators wvould'need to
determine that RPV inventory loss was occurring by observing Table C-1 indications. Table C-
1 RPV feak'q6e inhdicationsu "p a-n;qd ta÷-nk. Ic'v;el chanegs. SU" ,'nd tank level. Ihcc must
be evaluated against Other potential sources of leakage such as cooling water. sources inside
the Primary and Secondary Ceontainrnentts to ensUre they'are indicative of RGQPVS leakage.]

The 30-minute duration allows sufficient time for actions to be performed to recover inventory
control equipment. ........

,-ý . . ..4.." ' . . " ' :'. • " " i i

S~wat- -U~ .. Lle ~r- u9W&, tH8 UE)Se Fate, abve wce? GGe wInA11 Ineie-e. -f-e uese
rate due to thiss rcore shine should result in site- specific monCRtoriniato and possible ala~rm.

[T-4jS -rA4L -'shou-1d GEoneer.ative~e est~rate 6 site cspecnfA dose rate. stpOi~t ipi
of C-Eo upnovery 0(.e,, le•ebl atO 0F)n.Fr BWs that dG, t ha... italled-, radat on. monitors
capable of ind~icating cor-e Gn~~y lent ieseii oy!idctosofcre UncOVery
should be ue.

[Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically
when the core is uncovered and that this should be used as a tool for making such
determinations.1

Explanation/Discussion/Definitions:

This EAL applies to conditions: in which the loss of decay heat removal capability has caused
a significant drop in RPV water level and core uncovery may be challenged. If RPV level
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monitoring capability is unavailable, the RPV inventory loss must be detected by erratic source
range monitor indications or the leakage indications listed in Table C-1:

o Erratic source range monitor indication may be identified by:

o SRM count rate recorders R602A and B (blue pens) on panel 10C650C

o SRM upscale status lights on source range neutron monitoring section of the
Control Room panel

o Overhead Annunciators C3-Cl (SRM UPSCALE OR INOPERATIVE) and C3-D1
(SRM PERIOD)

o Computer points C015, B3027, B3028, B3029, B3030

0 The leakage indications are listed in Table C-land level increases must be evaluated
against other potential sources of leakage such as cooling water sources inside the
drywell to ensure they are indicative of RPV leakage. Drywell equipment and floor drain
sump level rise is the normal method of monitoring and calculating leakage from the
RPV. A Reactor Building equipment or floor drain sump level rise may also be indicative
of RPV inventory losses external to the Primary Containment from systems connected
to the RPV. With RHR System operating in the Shutdown Cooling mode, an
unexplained rise in suppression pool level could be indicative of RHR valve
misalignment or leakage. Visual observation of leakage from systems connected to the
RCS in areas outside the Primary Containment that cannot be isolated could be
indicative of a loss of RPV inventory.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CS1 Example EAL #3
2. Technical Specifications 3.3.7.6, Source Range Monitors
3. Technical Specifications 3.9.2, Instrumentation - Refueling Operations

4. HC.OP-AR.ZZ-0009(Q), Overhead Annunciator Window Box C3
5. UFSAR 5.2.5 Detection of Leakage Through Reactor Coolant Pressure Boundary and

From the Emergency Core Cooling System
6. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
7. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
8. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting fuel clad integrity with
Containment challenged

4 - Cold Shutdown, 5 - Refueling

CG3.1 - GENERAL EMERGENCY

RPV compensated level < -161 in. for > 30 minutes (Note 3)

AND

ANY Containment Challenge indication, Table C-2

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-2 Containment Challenge Indications

o CONTAINMENT CLOSURE NOT established

o Indications of 2! 6% H 2 and > 5% 02 in Drywell or

Torus

o UNPLANNED rise in Drywell pressure

o ANY Reactor Bldg rad level > 1000 times normal

Basis:

This -I-EAL represents the inability to restore and maintain RPV level to above the top of
active fuel with containment challenged. Fuel damage is probable if RPV level cannot be
restored, as available decay heat will cause boiling, further reducing the RPV level. 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 GENERAL
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EMERGENCY. The GENERAL EMERGENCY is declared on the occurrence of the loss or
imminent loss of functi6n of all three barriers-.

[Ths S ebae Renep Fhely e44GLtter 68 o - =s f Deca)

Heat Renmova!, SECY,91 2@3, E~valuation of Shutdown and Low Power Risk issues~, N'JR.G
1449, Shutdo~wn and Lew Rower- Qperiat/op at.Conoca Gula Rower Plants in the United
States, and, ANUMARC 91 -06, Guidoeinoo for lndustiy Actio~ns to Assess Shutdoi*n

A number of variables' c'an ha ve a 'Significant impact on heat removal capability
challenging the fuel clad barrier. Examples .include:

[BVWRs}-initial ee~sse* 'RPV level, RHR system shutdown cooling heat removal &yste4n4
desig-ncapabilitV, etc.

[PIAR8] mid- loop, reduced levellflangc jevel, hepd in plaGe, cavity flooded, RCS venting
strategy, decay heat removal system design, VoiFtexing rodisoih btoam` genGRGt-

Analysis indicates that core damage may occur WithiR. a-~as soon as one hour following
continued core uncove .ryý therefore, 30' minutes. was conservatively chosen.

If CONTA..MEN. CLO.SURE is re-.established prior to exceeding.the 30 minute core
uncovery time limit then. escalation toGEwould not occur.

[S/te shutdown otncc'zn yiblyp'ovd o oo ne tab ishing CON TA4NEN

CLOSURE followin-g o f heat rome'ý va! r-R~nqtr ucin

[In the ea'f stageriaef a co•rveasgery eiveint, imp uactky ontheatreg0a buidup diue to
allengnve ould brruier. Exap l14 fc Mdien
H[wvor], Containmen-tRmon itoe , RNg san4r- satplidon houldnqo peatfrmed to verfy thi-s

cc-sigucapability, etc.a

assurpti/o and a Gral rqr41 FnmI PG, lfla-mG4 it hdete in tl-a el plmshe 17 3 td r'a

[FAay ri d Ras, the use of s mcondary con-ainment radiation roon:atrs ohould prfowige
ndcnatind Of core aucery theref that- m3a inute, Of a chnser pgatoychosend. -

ncon tmelt the e raliation mnitor aes shuld btebaed on- thw

. . . , . ,, ..... •.*..... * *, . . .

Explanation/Discus-sjon/Defiinitio'ns:-
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When RPV compensated level drops to the top of active fuel (an indicated RPV level of -161
in.), core uncovery starts to occur.

Four conditions are associated with a challenge to Containment:

" The status of CONTAINMENT CLOSURE indicates the ability to rely on the Primary or
Secondary Containment as a barrier to fission product release. CONTAINMENT
CLOSURE can be established by meeting the requirements of any of the following:

o OP-HC-1 08-115-1001, Operability Assessment and Equipment Control Program,
Attachment 5

o Technical Specifications 3.6.5.1, Secondary Containment Integrity

o Technical Specifications 3.6.1.1, Primary Containment Integrity

o Explosive (deflagration) mixtures in the Drywell or Torus are assumed to be elevated
concentrations of hydrogen and oxygen. BWR industry evaluation of hydrogen
generation for development of EOPs/SAGs indicates that any hydrogen concentration
above minimum detectable is not to be expected within the short term. Post-LOCA
hydrogen generation primarily caused by radiolysis is a slowly evolving, long-term
condition. Hydrogen concentrations that rapidly develop are most likely caused by
metal-water reaction. A metal-water reaction is indicative of an accident more severe
than accidents considered in the plant design basis and would be indicative, therefore,
of a potential threat to primary containment integrity. Hydrogen concentration of > 6%
and oxygen concentration of > 5% are considered the global deflagration concentration
limits (ref. 4). Elevated Containment hydrogen concentration is alarmed at > 2% by
overhead annunciator E3-F5, H2/02 ANALYZER TROUBLE, and digital alarm points
D4203 and D4212.

o An UNPLANNED rise in Drywell pressure in the Cold Shutdown or Refueling OPCON
may signify an energy addition to the Primary Containment such that the Primary
Containment cannot be relied upon as a barrier to fission product release.

" Reactor Building area radiation monitors should provide indication of increased release
that may be indicative of a challenge to CONTAINMENT CLOSURE. The Maximum
Safe Operating radiation level is 1000 times normal and is indicative of problems in the
Secondary Containment that may be spreading.

The Table C-2 Containment Challenge Indications applicable in the Refueling OPCON may
likely consist only of the status of Secondary Containment and Reactor Building radiation
levels. The Primary Containment is opened to the Secondary Containment in this OPCON and
it is unlikely, if not impossible, to detect hydrogen concentrations in the deflagration range or
rising Drywell pressure indications.

Definitions:
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CONTAINMENT CLOSURE: Is the procedurally defined actions taken to secure the
Containment (Primary or Secondary) and its associated structures, systems, and
components as a functional barrier to fission product release under existing plant
conditions.

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

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CG1 Example EAL #1
2. OU-AA-103 Shutdown Safety Management Program
3. HCGS Technical Specificationrs Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
4. HC.OP-AM-ZZ-0001(Z) Severe Accident Guidelines
5. HC.OP-AM.ZZ-0001 (AG-2)'Containment and Radioactivity Release Control
6. HOC.OP-AR.ZZ-0024(Q) CRIDS Computer Points Book 5.D3624 thru D4288
7. HC.OP-AR.ZZ-001,6(Q) Overhead.Annunciator Window Box E3
8. HC.OP-EO.ZZ-0103/4(Q)-FC Reactbr Building and Rad Release Control
9. Technical Specifications 3.6.5.1 Secondary C ontainment Integrity
10. Technical Specifications 3.6.1.i- Primary Containment Integrity,
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EAL Category: C - Cold Shutdown / Refuel System Malfunction

EAL Subcategory: 3 - RPV Level

Initiating Condition: Loss of RPV inventory affecting fuel clad integrity with
Containment challenged

OPCON Applicability: 4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CG3.2 - GENERAL EMERGENCY

EAL:

RPV level CANNOT be monitored for _ 30 minutes with core uncovery indicated by
EITHER of the following (Note 3):

o Erratic Source Range Monitor indication

o ANY unexplained RPV leakage indication, Table C-1

AND

ANY Containment Challenge indication, Table C-2

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-I RPV Leakage Indications

o Drywell equipment drain sump level rise

o Drywell floor drain sump level rise

o Reactor Building equipment drain sump level rise

o Reactor Building floor drain sump level rise

o Suppression pool level rise

0 Observation of RCS leakage that is UNISOLABLE
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Table C-2 Containment Challenge Indications

o CONTAINMENT CLOSURE NOT established

o Indications of >_ 6% H2 and > 5% 02 in Drywell or
Torus

o UNPLANNED rise in Drywell pressure

o ANY Reactor Bldg rad level > 1000 times normal

Basis:

This t-&EAL represents the inability to restore and maintain RPV level to above the top of
active fuel with containment challenged. Fuel damage is probable if RPV level cannot be
restored, as available decay heat will cause boiling, further reducing the RPV level. 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 GENERAL
EMERGENCY. The GENERAL EMERGENCY is declared on the occurrence of the loss or
IMMINENT loss of function of all three barriers.

[TheSe E41=8 a.e based OP con cems r;aised, by Gener.i- Letter 988- 17. Less of D c-ay
f u~ic;eat. U:VHH _et5 vUuL u;; L ;;tU~jVVH cJJiu hLUVV rJiveU, Fi~iiý6e

.1 4 4 9 , S u~n AIM P n i Alt F Q p rtih -a t Q o -7Rh m t r c- a A ~ b N ý4 0 e a P - i v r P - t i n th e U n it e

A number of variables can have a significant impact on heat removal capability challenging the
fuel clad barrier. Examples include: [BW4Rsinitial vessel RPV level, RHR system shutdown
cooling heat removal syste m desigcapability, etc.

I.. . . .n; ~ n rm~ ý AI- Ik 4;- -, -- `1 4 A r

~ ~r ,, ~.-4r~,n, , ~ ,'r~rA,~.r n ,,, ~.',nl ~r-% C n lln ff ~ Vfl-rfl.,
4

A

tube draining

Analysis indicates that core damage may occur within arias soon as one hour following
continued core uncovery, therefore, 30 minutes was conservatively chosen.

If CONTAINMENT CLOSURE is re-established prior to exceeding the 30 minute core
uncovery time limit then escalation to GE would not occur. I
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[Site shytdoewn contingency plans typicall provide form F eatablishing CON TA INME
CLOSURE, fo•i"e•g a loss of heat removal or CS invetr., function,, ]

[k3 the ea/, IayTgo of_ c- r ii6vr --- _ _.-. .0,4j 4k th,4t h!"drogeA buiwld" due to
.... ac '."'.\ ,, fi' . . , ÷

Gore uncovory Gou, plfiiv r~ ~ of 1J.t dgi M~ Ce inmont
..... .C inment meon4trng and..or samp.ig. oh.oul. d be perFo, ed to verfy this

a ssumption and a Genera! Emergency dec-laredl ifit is do tormpned that an cxplosivc mixture

[For BA4Rs-, the us8e'ofso condary containment radiation rnouitdbm shG(410 provide

containmentd The site specific radiation monitor values should be based on the ,Ep

"maximum sae ales" -a use thes values are easi4,' r-ecognlzable ande have an
emer~gency basis.]

EAL #2'-

Table C-1 RPV lea kage ind'ications,9um p..AAnd .tank. lýev! nRGeaSGS *must be eval uated against
other potential sources' of lbakag scas cooling water sources inside the Primary and
Secondary Ceohtainmehts .to (insure they are i ndicati've of RGS RPV le'akage.

1*

fin the Ceold S-shutdown medeOPCON, normal RCS level and RPV level instrumentation
systems will usually be available.. In ,the R-refueling mecdeOPCON, normal means of RPV level
indication rhay not be a'vai~la -ble. R~ed~idant means of'RPV level in'dication will usýuac"lly be:ý
insta Ille d (ihc -ILuding t ,he .abil.Iity to mo .nit'or le4vel isua~lly)-to_ ass.ure th -a t t .h..e ..ability to ..m~o nit .o..r l Ievel
will hot be interrupted. However, if call level indicatioh ,were, to be lost durin'g'a loss of RGS'RPV

- . . -,' .- , ... .ý . . .. . . . . ,ý -- . 1 1 ., ý . t :..-- ' ; - -. • , ;.: : . , :- , . . , ..: . : . -, . 1 .

inventory event, the op&ators 'would 'need to determine that RPV inventory loss was occurn-ng
by observing Table C-1 indications. Table C-1 RPV leakage indicationssump and tnsnk I
changes. Sum:p and tank level icrGeases must be evaluated against other potential sources of
leakage suche as cooling water souircta-soiwnsid6ih aie's'ui-cesmin and Se ... Pornda' Q ont aihntris to .

ensure thneo are indicative of RS vRPValeakegej.]-

sytes water usuallyi bec available: the o _Reulnge meheOPON hnormal meansm ofn RPnlve

rt wato lecel hie shouers the .spcrate aovethe n'ce Wnl iR~sible The d.

[This EAL Should , onSeR.agvely et•-. v ate a Site pec,,•fic dose rate .. tp.in•t ,iGndicat

capable of 44ndýiea,'g core u vnr/kIP) p~argpmat sit'sf per.fi JIt/c! 43G:cpti4 of core unbo Very
should be used.]

fPost-TMI studies indicated that the installed nuclear instrumentation Will operate erratically
when the core is uncovered and that this should be used as a tool for making such
determinations.]
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Explanation/Discussion/Definitions:

If RPV level monitoring capability is unavailable, the RPV inventory loss must be detected by
erratic source range monitor indications or the leakage indications listed in Table C-1:

" Erratic source range monitor indication may be identified by:

o SRM count rate recorders R602A and B (blue pens) on panel 10C650C

o SRM upscale status lights on source range neutron monitoring section of the
Control Room panel

o Overhead Annunciators C3-Cl (SRM UPSCALE OR INOPERATIVE) and C3-D1
(SRM PERIOD)

o Computer points C01 5, B3027, B3028, B3029, B3030

o The leakage indications are listed in Table C-1 and level increases must be evaluated
against other potential sources of leakage such as cooling water sources inside the
drywell to ensure they are indicative of RPV leakage. Drywell equipment and floor drain
sump level rise is the normal method of monitoring and calculating leakage from the
RPV. A Reactor Building equipment or floor drain sump level rise may also be indicative
of RPV inventory losses external to the Primary Containment from systems connected
to the RPV. With RHR System operating in the Shutdown Cooling mode, an
unexplained rise in suppression pool level could be indicative of RHR valve
misalignment or leakage. Visual observation of leakage from systems connected to the
RCS in areas outside the Primary Containment that cannot be isolated could be
indicative of a loss of RPV inventory.

Four conditions are associated with a challenge to Containment:

o The status of CONTAINMENT CLOSURE indicates the ability to rely on the Primary or
Secondary Containment as a barrier to fission product release. CONTAINMENT
CLOSURE can be established by meeting the requirements of any of the following:

o OP-HC-1 08-115-1001, Operability Assessment and Equipment Control Program,
Attachment 5

o Technical Specifications 3.6.5.1, Secondary Containment Integrity

o Technical Specifications 3.6.1.1, Primary Containment Integrity

o Explosive (deflagration) mixtures in the Drywell or Torus are assumed to be elevated
concentrations of hydrogen and oxygen. BWR industry evaluation of hydrogen
generation for development of EOPs/SAGs indicates that any hydrogen concentration
above minimum detectable is not to be expected within the short term. Post-LOCA
hydrogen generation primarily caused by radiolysis is a slowly evolving, long-term
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condition. Hydrogen concentrations that rapidly develop are most likely caused by
metal-water reaction. A metal-water reaction is indicative of an accident more severe
than accidents considered in the plant design basis and would be indicative, therefore,
of a potential threat to primary dontaihment integrity. Hydrogen concentration of >! 6%
and oxygen concentration of 2: 5% are considered the global deflagration concentration
limits. Elevated Containment hydrogen concentration isalarmed at-> 2% by overhead
annunciator E3-F5 (H2/O2 ANALYZER TROUBLE) and digital alarm points D4203 and
D4212:

o An uNPLANNED 'rise in Iryw~il pressure in the Cold Shutdown or Refueling OPCON
may signify an energy addition to the Primary Containment such that the Primary
Containment cannot be relied upon. as a barrier to fission product release.

Reactor Building area radiation monitors should provide indication of incieased release
that may be indicative of a, challenge to CONTAINMENT CLOSURE. The Maximum
Safe Operating radiation level is 1000 times normai and isindi6ative of problems in the
Secondary. Containment that may be spreading..

The Table G-2 Cbntainment. lhallenge Indi'cation's app'licable in the Refueling OPCON may

likely consist only• of the status of Secondary Containment andReactor Building radiation
levels. The Primary .Containment is opened to the Secondary Containmeht in this OPCON and
it is unlikely, if not impossible, to detect hydrogen concentrations in the deflagration range or
rising Drywell pressure indications. .

Definitions:

UNISOLABLE: A-breac-ch or leak that cannot be promptly isolated from the Control
Room. .

CONTAINMENT CLOSURE.: Is thel' pr6cedurally defined actions taken to secure the
Containment (Primary or Secondary) and its associated structures, systems, and
compqnents: as i functional barrieirto fission product release under existing plant
cond~itions',. : -

UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requireýc6-rrectiVe or mitigative actions.'

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to"be s'u6cessful, and trended•informatiorn iridicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Basis Reference(s):,\

1. NEI 99-01,'Rev,. 057,CG1 Example EAL#2' -"

2. OU-AA-103 Shutdown Safety:Management Prbgram
3. Technical Specifications:3.3.7.6 Source Rang•e.uMonitors
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4. Technical Specifications 3.9.2 Instrumentation - Refueling Operations
5. HC.OP-AR.ZZ-0009(Q), Overhead Annunciator Window Box C3
6. UFSAR 5.2.5 Detection of Leakage Through Reactor Coolant Pressure Boundary and

From the Emergency Core Cooling System
7. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
8. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
9. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
10. HC.OP-AM.ZZ-0001 (SAG-2) Containment and Radioactivity Release Control
11. HC.OP-AR.ZZ-0024(Q) CRIDS Computer Points Book 5 D3624 thru D4288
12. HC.OP-AR.ZZ-001 6(Q) Overhead Annunciator Window Box E3
13. HC.OP-EO.ZZ-01 03/4(Q)-FC Reactor Building and Rad Release Control
14.Technical Specifications 3.6.5.1 Secondary Containment Integrity
15.Technical Specifications 3.6.1.1 Primary Containment Integrity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

4 - RCS Temperature

UNPLANNED loss of decay heat removal capability with
irradiated fuel in the RPV

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CU4.1 - UNUSUAL EVENT

EAL:

An UNPLANNED Loss of Decay Heat Removal functions

AND

RCS Temperature has risen to > 200°F

Basis:

This IG-EAL is b-e-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 Ceold Sshutdown mede OPCON a
large inventory of water is available to keep the core covered.

lpower. '"n - "7to the4refelg mo3de proced1urally'Ray not GccUr Aor- typically ,rc0 /9S(

specifiq) or longert after- the r-eactor-has bEen? shutdown. Thus the heatup threat apnd there for
thethratto damaging the fuel' rlad may be lower for oventet that o~ccur in the r-efueling mod

,4;-; , f f~, r# '~4 C I ,rfI r A ;-F C' I, 1 l- 1 ,.r I/ i-AS , ~ ~ t ~--~.~, s- --

..•,!H...Cl' Idd F .h IQ ÷, tr t':"4,ntiftr"p R .C..•. -QM'• '÷,*• f,-mf fD • m , l•, 1•.÷m-r•.. •" n +,' -H a• a c.1,m•_.u=z J

fý A A eý A 4
-VTILE -..' -I -.' -41~yI 1.1'LL4 ,I . . y14,1-'I-" - J

During refueling, the level in the RPV will normally be maintained above the RPV flange.
Refueling evolutions that decrease water level below the RPV flange are carefully planned
and procedurally controlled. Loss of forced decay heat removal at reduced inventory may
result in more rapid increases in RCSIRPV temperatures depending on the time since
shutdown.
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[Unlike the coldI &hWtdOWR Fmode,] normal meanS of core temporature indication and RCS level
indication m.ay no. t be available in th.e..fUeli.g mo.de. Redundant m.eanS of RPV level
ind;atioR apre therefore pr8UeFurallY istalled to assure that the ability to moRitor level Will not
be interrupted. Hoevere, if all level and tbmnperaturb indica.-tio-n w..ere to be lost in either th
cold ShUtdo)Wn Of refueling m odes, "EAL 2 would reSUlt iR declaration of a NOUE if both
tem..peratur.e and •.e"l -ndicae ,A+. be ,tored Within 15 minuteS from thejoss of both
means of indication. Escalation to ALERT would be via- EAL CA3.1 based on an inventory loss
or EAL CA4.1 based on exceeding its temperature criteria.
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Explanation/Discussion/Definitions:

The Technical Specification cold shutdown temperature limit is 2000F.

RCS coolant temperature may be indicated by the following instrumentation:

o Recirc pump suction loop A and B temperature on TR-R650-B31 (1 0C650C)

o Recirc loop temperature from the following computer points:

o Recirc loop A inlet temp 1 A221

o Recirc loop A inlet temp 2 A222

o Recirc loop B inlet temp 1 A223

o Recirc loop B Inlet temp 2 A224

o Recirc loop A avg inlet temp B2042

o Recirc loop B avg inlet temp B2043

o RHR A & B Hx inlet temperatures from computer points A2380 & A2382

o RWCU bottom head drain temperature from computer point A2942

Definitions:

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU4 Example EAL #1
2. Technical Specifications Table 1.2, Operational Conditions
3. HC.OP-IO.ZZ-0004(Q) Shutdown from Rated Power to Cold Shutdown
4. HC.OP-SO.BC-0002 (Q) Decay Heat Removal Operation
5. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling

Hope Creek Page 3 of 3 Rev. 0 (draft E)

EAL#: CU4ol



HCGS ECG - EAL Technical Bases EP-HC-111-227

EAL Category:

EAL Subcategory:

Initiating Condition:

C - Cold Shutdown / Refuel System Malfunction

4 - RCS Temperature

UNPLANNED loss of decay heat
irradiated fuel in the RPV

4 - Cold Shutdown, 5 - Refueling

CU4.2 - UNUSUAL EVENT

removal capability with

OPCON Applicability:

EAL# & Classification Level:

EAL:

An UNPLANNED Loss of Decay Heat Removal functions

AND

Loss of BOTH of the following:

o All RCS Temperature indication

o All RPV level indication* .

AND ..

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable.time has
elapsed, but should declare the event as soonas it is determined that the
condition will likely exceed the applicable time.

Basis:

This ,f-EAL is 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 Ccold Sshutdown meoe-OPCON a
large inventory of water is available to keep the core covered.

rE O, ,-, ; ,-,÷-, ,-,-,, - ,f,÷,,,,,.-, , - . ,ro,, %,n c , -, ,' ,-, ,,tP,;÷ , k,-,, ,Qh .-fr4,-onA/ * ,n f÷ hQ .11W LAI4If fit:)

'C_

ptývr ~. =ffy f ;:nt~li fii&U ;;;u VUU ;Cft' ;;;Ciy' H;Lt ULUti; tf~; iYjV~t7;Y' 1 VVit) u HU i.ý (& tt

&e,,ee:1 er iqýger afte the m rator- has beep' shutdown. Thus the hetu threat and there fore
the threat to damaging the fuel c-ladl may be lower- for events that occur- in the rafu cling mod
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with÷ ,r,4diao, ,4e , qn th RP\/ (n9te that the heafu"p threat .. uld be ..wer. for- c •"ld .hutdow-
coendiions if th eer a ino -ld shu' tdown was fo!!owing a refueling). in addition-,the op-eratoqrs
Shou-d be able to moneitorý ,RC temp er-a tu;e and RP V level SE) that oescalat~on to the alert le~vel
v-a GA4 or CA! will o.ccur- if re.]. ,.,,

During refueling, the level in the RPV will normally be maintained above the RPV flange.
Refueling evolutions that decrease water level below the RPV flange are carefully planned
and procedurally controlled. Loss of forced decay heat removal at reduced inventory may
result in more rapid increases in R-GQRPV temperatures depending on the time since
shutdown.

[Unlike the coid h•,tdown' mode,] nNormal means of Gere-RCS temperature indication and
RGS-RPV level indication may not be available in the refueling mode. Redundant means of
RPV 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 Coold Sshutdown OPCON ef-or RFefueling mGdesOPCON, this EAL 2-would result
in declaration of a NOUE if both temperature and level indication cannot be restored within 15
minutes from the loss of both means of indication. Escalation to ALERT would be via EAL
CA3.1 based on an inventory loss or EAL CA4.1 based on exceeding its temperature criteria.

Explanation/Discussion/Definitions:

RPV water level is normally monitored using the instrument ranges in Attachment 2, page 5.

In preparation for RPV floodup and refueling operations, the shutdown range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded to 0" - 550". During refueling operations, visual observation by personnel on
the refuel floor in communication with the Control Room may also provide indication of reactor
cavity water level and RPV water level.

RCS coolant temperature may be indicated by the following instrumentation:

o Recirc pump suction loop A and B temperature on TR-R650-B31 (10C650C)

o Recirc loop temperature from the following computer points:

o Recirc loop A inlet temp 1 A221

o Recirc loop A inlet temp 2 A222

o Recirc loop B inlet temp 1 A223

o Recirc loop B Inlet temp 2 A224

o Recirc loop A avg inlet temp B2042
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o Recirc loop B avg inlet temp B2043

o RHR A & B Hx inlet temperatures from computer points A2380 & A2382

o RWCU bottom head drain temperature from computer point A2942

Definitions:

UNPLANNED: A parameter ch~ange or an event that is not the result of an intended
evolution and requires corrective or mitigative actions'.
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EAL Bases Reference(s):

1.
2.
3.
4.

5.
6.

NEI 99-01, Rev. 05, CU4 Example EAL #2
Technical Specifications Figure B3/4-3-1, Reactor Vessel Water Level
HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling

HC.IC-GP.BB-0003(Q) Nuclear Boiler - Nondivisional Channel LT-1 1683 / B21-N027 Rx
Cavity Flood Up Level / Rx Shutdown Range Level Setup
HC.OP-IO.ZZ-0004(Q) Shutdown from Rated Power to Cold Shutdown
HC.OP-SO.BC-0002 (Q) Decay Heat Removal Operation
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EAL Category: C - Cold Shutdown / Refuel System Malfunction

EAL Subcategory: 4 - RCS Temperature

Initiating Condition: Inability to maintain plant in cold shutdown

OPCON Applicability: 4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CA4.1 - ALERT

EAL:

An UNPLANNED event results in RCS temperature > 200OF for > Table C-3 duration

OR

An UNPLANNED event results in RPV pressure increase > 10 psig due to a loss of RCS
cooling

Table C-3 RCS Heatup Duration Thresholds

RCS Integrity CONTAINMENT CLOSURE Duration threshold

Intact NOT Applicable 60 minutes **

NOT Intact Established 20 minutes **

NOT Intact NOT Established 0 minutes

** IF a Decay Heat Removal System is placed in operation within the duration
threshold and RCS Temperature is lowering, THEN this EAL is NOT Applicable
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Basis:

For E.A 1 1 st Condition

Tthe RCS Reheat-Heatup Duration Threshold table addresses complete loss of functions
required for core cooling for greater than 60 minutes during RErefueling and Ceold Sshutdown
modes OPCONs when RCS integrity is established. {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 condition is immaterial given that the RCS is providing a high pressure
barrier to fissioh-nproduct release to theb-Vironmeht.]-The 60Tih-iute time frmeshOild allowV
sufficient time to restore cooling without there-beinga substantial degradation in plant safety.

The RCS HeatupReheat Duration Threshold table also addresses the complete loss of
functions required for core cool.ing for greater than 20 minutes during R,-efueling and Ceold
Sshutdown mades-OPCONs when CON~"TAINMENT CLOSURE is established but RCS
integrity is not established or RCS in.ventory is reduced ... , rmid-loop operation i• PWRs)].
b~s disc-ussed abG7 RvO- int crity should beasmltobinpcewn h-GS pressore
bGW~dalr4 iP4SrGMal GGnditin fo-the Godshutdow-n no- fGe-te ofe
seals or- n'zzle-daims)] The allowed 20 minute time framewas included to allow operator
action to restore the heat removal function, if possible. [T-h 69-6,64 wtiR- frýaM- i, o SGn 1stenp

,,,•÷• ÷• . ... ;,4•,.,-, ,c,-i,,',,, by '- ... ;, p÷,,p4"7-.1. . ; a4 , -l ,• P m ",, !

(di-Gýis'sed ore in tje. no. d is b.fie',64 to be 6 s ...... g;.... that a4 w pr.essure.
Con t~inmept bar-rier to fi8,3ion proGduct relea so is-estab'isheecd]

Finally, complete losss of functions required for core cooling during RBeifueliing and CGold
Sehutdown meotes-OPCONs when neither CONTAINMENT CLOSURE nor RCS integrity are
establishediecjR.tS integrity is in place when the RCS pressure boundary is in its normal
condition for the' I cold shutdown mode of oP•ration .(eg:, no freeze.seals .r.nozzle dams). No

delay'time is allowed because theevaporated reactor coolant that. may be released into the
Containment during this hea'tOp con'dition could also be directly released to the environment.]

The note (**) in Table C-3 indicates that this EAL is not applicable if actions are successful in
restoring an RGS-decay_ heat removal system to operation and RCS temperature is being
reduced within the specified time frame.

4n-EAL-2. 2nd Condition

The 10 psig pressure increase addresses situations where, due to high decay heat loads, the
time provided to restore temperature control, should be less than 60 minutes. The RGS-RPV
pressure setpoint chosen should be 10 psig or the lowest pressure that the site can read on
installed Control Board instrumentation that is equal to or greater than 10 psig.
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Escalation to SITE AREA EMERGENCY would be via EAL CS3.17 or EAL CS3.2- rS.3
should boiling result in significant RPV level loss leading to core uncovery.

[For PWR8, this iC anC d its .ss..iated EALs are based on c.n..... rSeed by, Geric
Letter 88 17, "Loss of Decay, Heat Remoeval."A 4uFmber of phenomena Such~ arsu.zai;
vortexin~g, steam generator- U tube dra3inig, RCS level differ-enGeS w~ho- n operatin3g at a m~id
oop condition, decay- heat removal Sy.Stem4 dle"sgn, a _d lev.l instrumentatien proeblems Gan

le.ad t9 .. dit.. S K.'h.. e dIEc.ay.heat s is lost .ed or.e un.ce..rycan occur. NRC
ana4lses show that th...r. are Seg' n that can cause core ..... r•... i 15 to 2Ominut
and sever-e corie dam~age within an hour- after deccci' heat r-emev'ai is Jest.]

A loss of Technical Specification components alone is not intended to constitute an ALERT.
The same is true of a momentary unplanned excursion above the Technical Specification cold
shutdown temperature limit when the heat removal function is available.

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

Explanation/Discussion/Definitions:

200'F is the Technical Specification cold shutdown temperature limit.

A 10 psig RCS pressure increase is readable in the Control Room on PI-5824A (0 - 50 psig)
and PI-5824B (0 - 50 psig).

RCS coolant temperature may be indicated by the following instrumentation:

o Recirc pump suction loop A and B temperature on TR-R650-B31 (10C650C)

o Recirc loop temperature from the following computer points:

o Recirc loop A inlet temp 1 A221

o Recirc loop A inlet temp 2 A222

o Recirc loop B inlet temp 1 A223

o Recirc loop B Inlet temp 2 A224

o Recirc loop A avg inlet temp B2042

o Recirc loop B avg inlet temp B2043

o RHR A & B Hx inlet temperatures from computer points A2380 & A2382
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o RWCU bottom head drain temperature from computer point A2942

CONTAINMENT CLOSURE can be established by meeting the requirements of any of the
following:.

o OP-HC-i108-115-1001, Operability Assessment and Equipment Control Program,
Attachment 5

o Technical Specifications 3.6.5.1., Secondary Containment Integrity

o Technical Specificationsi3.6.1.1, Primary Containment Integrity

Definitions:

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

CO'NTAINMENT. CLOSURE: Is the proceduralIy defined actions taken to'secure the
Containment (Primary or Secondary) and its associated structures, systems, and
components as afunctional barrier to fission product release unler existing plant
conditions.

IMMINENT: Mitigation actions have been ineffective, additional'actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified)--

EAL Bases Reference(s): ""

1. NEI 99-01, Rev. 05, CA4 Example EAL #1 & #2
2. OU-AA-103 Shutdown Safety Management Programr
3. HCGS Technical Specifications Table 1.2, Operat.ional.Conditions
4. HC.OP-AB.RPV-0009(Q) Shutdown Cooling
5. HC.OP-IO.ZZ-0004(Q) Shutdown from Rated Power to Cold Shutdown
6. HC.OP-SO.BC-0002 (Q), Decay Heat Removal Operation
7. Technical Specifications 3.6.5.1 Secondary Containment in-tegrity
8. Technical Specifications 3.6.1.1 Primary Containment Integrity:
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EAL Category: C - Cold Shutdown / Refuel System Malfunction

EAL Subcategory: 5 - Communications

Initiating Condition: Loss of all onsite or offsite communications capabilities

OPCON Applicability: 4 - Cold Shutdown, 5 - Refueling, D - Defueled

EAL# & Classification Level: CU5.1 - UNUSUAL EVENT

EAL:

Loss of all Table C-4 Onsite communication methods affecting the ability to perform
routine operations

OR

Loss of all Table C-4 Offsite communication methods affecting the ability to perform offsite
notifications

Table C-4 Communications Systems

System Onsite Offsite

Direct Inward Dial System (DID) X X

Station Page System (Gaitronics) X

Station Radio System X

Nuclear Emergency Telephone X
System (NETS)

Centrex Phone System (ESSX) X

NRC (ENS) X

Hope Creek Page 1 of 4 Rev. 0 (draft E)
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Basis:

The purpose of this I-GEAL aRnd its associated EALs is to recognize a loss of communications
capability that either defeats the plant operations staff ability to perform routine tasks
necessary forplant opiierations oir the ability to rommunicate issues with off-site authorities.,
The loss of off-site communications ability is expected to be significantly more comprehensive
than the condition addressed by 10 CFR 50.72.

The availability of one method of ordinary off-site communications is sufficient to inform
federal, state, and local authorities of plant issues. This EAL is intended to be used only when
extraordinary means (e.g.; relaying-of information from radio transmissions, individuals being
sent to off-site locations, etc.) are being utilized to make communications possible.

Explanation/Discussion/Definitions:

Onsite and Offsite global communications include one or more of the systems listed in Table
0-4.

Direct Inward Dial System (DID) -. . . .

Direct Inward Dial (DID) system is named for the dominant feature of the commercial
telephone service provided by the local telephone company for the site. DID allows station
telephones to be extensions or tied lines of the same systems..These exchanges can take
advantage of backup power supplies provided to the stations, and may use either PSEG
microwave, commerc~il telephone system microwave, or buried cable transmission systems to
maintain external communications. This commercial telephone service is available as an
additional backup for the NETS and Centrex/ESSX 1 System.

Station Page System (Gaitronics)

Gaitronics is a completely transistorized voice communication system with five voice channels:
one page and five party. The system is designed for use..in extreme enyironmental conditions
such as dust, moisture, heat and noise. The system con-sists of handsets, speakers and their
associated amplifiers. The power for this system is 120 volts AC from an inverted DC source
to provide reliable communications during an emergency.-

Station Radio System

The Operations and Fire Protection Department UHF radio system isa multi-frequency system
used routinely by both station Operations Departments and the Fire Protection Department.
When an emergency event is declared, these radio frequencies serve both station Operations
Support Centers (OSC).
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Nuclear Emergency Telephone System (NETS)

The Nuclear Emergency Telecommunications System (NETS) is a privately controlled, self-
contained telephone exchange that operates as a closed system, not accessible from other
phone exchanges. This feature allows the system to be dedicated to emergency response
use. The system may use PSEG microwave, commercial telephone system microwave, fiber
optics, or buried cable transmission as needed. The exchange switching equipment is
maintained at the Environmental & Energy Resource Center (EERC). As an independent
system with an uninterruptible power supply, it may operate with or without local phone service
or external power.

Centrex Phone System (ESSX)

The Centrex/Electronic Switch System Exchange 1 (CentrexiESSX 1) is also a privately
controlled exchange, which PSEG operates with its own microwave signal system. This
system is also independent of local phone service, since each circuit is independently wired.
The microwave signal is generated from corporate facilities in Newark, NJ, separated from any
local effects of weather or telephone use. The exchange is accessible from other exchanges,
but circuits are located only in PSEG facilities. It is considered the primary backup for the
NETS system.

NRC (ENS)

The Emergency Notification System (ENS) is a dedicated communications system with the
NRC, the Federal Telecommunications System (FTS) and consists of direct lines to the NRC.
FTS lines are used to provide general accident information. These telephones are installed in
the Control Room, TSC, and the EOF.

This EAL is the cold condition equivalent of the hot condition EAL SU6.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU6 Example EAL #1, #2
2. PSEG Nuclear Emergency Plan, Section 7 Communications
3. UFSAR 9.5.2 Communications Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

6 - Inadvertent Criticality

Inadvertent Criticality

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CU6.1 - UNUSUAL EVENT

EAL:

UNPLANNED sustained positive period observed on nuclear instrumentation

Basis:

This IC-EAL addresses criticality events that occur in the Cold Shutdown OPCON or Refueling
mGdes-OPCON [(NUREG 1449, Shutd.own and Low .... er . pe.ation at Commercial Nuclear
Power P/antoP in the United -States)] such as fuel mis-loading events. and inadvertent dilution
event& This WO-EAL indicates a potential degradation of the level of safety of the plant,
warranting a N4OUE classification.

[T-hi GGIondition Gap be/iden tifiod using period monGitors/zstartup rate monitor. The ter

Fates fromý p91anncd fuel 94deOFGpie bq mvpe a drg cce a iter-ation fort PWkRE a;d
BWA/s. These short term, positive Peiod&4stattu rates are the result of the in-creace In Ren,,troG
po~pulation3 due to sub~r'ti~al tmutiplication]

Escalation would be by Emer.eny• DirectorEmergency Coordinator Judgment.

Explanation/Discussion/Definitions:

The term "sustained" is used in order to allow exclusion of expected short term positive
periods from planned control rod movements. These short term positive periods are the result
of the increase in neutron population due to subcritical multiplication.

Positive reactor period may be identified by:

o SRM period indicators and recorders R602A and B (green pens) on panel 1 0C650C

o Overhead Annunciator C3-D1, SRM PERIOD

o Computer points B3001, B3002, B3003 and B3004

Hope Creek Page 1 of 3 Rev. 0 (draft E)
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This EAL is the cold condition equivalent of the hot condition EAL SU3.1.

Definitions:

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

Hope Creek Page 2 of 3 Rev. 0 (draft E)
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU8 Example EAL #1
2. Technical Specifications 3.3.7.6, Source Range Monitors
3. HC.OP-ST.SE-0005(Q) SRM Channel Count Rate Surveillance
4. HC.OP-AR.ZZ-0009(Q) Overhead Annunciator Window Box C3
5. Technical Specifications 3.9.2, Instrumentation
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Attchen I- Use of Fiso Prdc Barrier TaD~k

OPCON Applicability: 1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

A point system is used to determine the Emergency Classification Level based on the Fission Product Barrier
Table. Each Fission Product Barrier Loss and Potential Loss threshold is assigned a point value as noted below.

Perform the following:

1. Review all columns of the Fission Product Barrier Table and identify which need further review.

2. For each of the three barriers, determine the EAL with the highest point value. No more than one EAL
should be selected for each barrier.

3.

4.

Add the point values for the three barriers.

Classify based on the point value sum as follows:

If the sum Cify EAL ECG
is: assiy as. Att#

UNUSUAL ANY loss or ANY potential
EVENT loss of Containment 1

ANY loss or ANY potential
4, 5 ALERT loss of either Fuel Clad or 2

RCS

Loss or potential loss of ANY
two barriers 3

6-11 SITE AREA OR
EMERGENCY Potential loss of 2 barriers

with the loss of the 3rd
barrier

Loss of ANY two barriers
GENERAL AND 4

EMERGENCY Loss or potential loss of third
barrier

Implement the appropriate ECG Attachment.

Continue to review the Fission Product Barrier Table for changes that could result in emergency
escalation or de-escalation.

5.

6.

Hope Creek Page 1 of 1 Rev. 0 (draft E)
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Attachment 2: EAL Bases Figures / Drawings

EP-HC-1 11-231

Figures/drawings referenced in the bases discussions of the EALs are listed in this
Attachment.

Title Page No.

AC Power Distribution

RPV Level Instrument Ranges

Short-Term Containment Pressure Response Following
Recirculation Line Break (4031 MWt)

Long-Term Containment Pressure Response Following
Recirculation Line Break

2

5

6

7
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AC Power Distrib.uti0n

Hope Creek normally has three physically separate, independent 500 KV transmission lines
connecting the Hope Creek 500 KV Switchyard with the Offsite Power Distribution Network
(PJM). The three sources are:

o 500 KV Hope Creek - Salem Crosstie line.

o The Red Lion Line (referred to as the 5015 line) is a 30.1 mile tie to the Red Lion
Switching Station located at Delaware City next to the river and feeds the 500 KV
Switch'yard- Bus Section 3.

0 The New Freedom Line (referred to as the 5023 line) is a 42.9 mile tie to the New
Freedom Switching Station located northeast of Hope Creek in Camden County and
feeds the 500 KV Switchyard Bus Section 5.

Power is distributed from the 500 KV switchyard to a 13.8 KV rind bus: Statibn electrical loads
are supplied from the 13.8 KV ring bus through two physically independent auxiliary power
systems via Station Service Transformrers wh.ich supplyvjtal. and Pon-vital station loads,.
Station Service Transformers 1AX501 and 1BX501 normally supply the 4.16 .KVvit.al buses.
The four 4.16 KV vital buses can be supplied by either 1AX501 or 1 BX501. Two of the four
vital buses are normally provided power from 1AX501 with alternate power from 1 BX501; the
other two are nbrmally supplied power irom lBX501: with alternate power from 1AX501. Loss
of the normal power supply to a 4.16 KV vital bus initiates a fast transf6rV(alternate feeder•
breaker closes) to the alternate source, provided power is available.

Additionally, each 4.16 KV vital bus has an Emergency Diesel Generator (EDG) which will
automatically start and provide power to the bus in the event of a sustained loss of power to its
associated vital bus. Additional automatic EDG starts are initiated on degraded power
conditions on both 1AX501 and 1 BX501, or under LOCA conditions. EDGs will not
automatically provide power to the bus unless the bus has a sustained loss of power.

Hope Creek Page 2 of 8 Rev. 0 (draft E)
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RPV Level Instrument Ranges
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Selected words in the ECG Initialting Conditions (ICs) and Emergency Action Levels (EALs)
have been set in all capital letters and bolded.These words are defined terms having specific
meanings as they relate to this document and the definitions of these terms are provided
below and in the basis for the EAL that the word is used in.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT include
general aviation Cessna, Piper and Lear type private planes, large passenger or freight planes
as well as police, medical and media helicopters. A large AIRCRAFT is referred to as an
AIRLINER.

AIRLINER/LARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for causing
significant damage to the plant (refer to the Security Contingency Plan for a more detailed
definition).

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

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

CONFINEMENT BOUNDARY: Is the barrier(s) between areas containing radioactive
substances and the environment and includes the multi-purpose canister (MPC) and, for the
purposes of this EAL, the associated cask shielding.

CONTAINMENT CLOSURE: Is the procedurally defined action taken to secure the
Containment (Primary or Secondary) and its associated structures, systems, and components
as a functional barrier to fission product release under existing plant conditions.

CREDIBLE / ACTUAL THREAT: Is a threat which poses a likely and serious danger to the
safe operation of the facility or to site personnel and public safety.

Hope Creek Page 1 of 6 Rev. 0 (draft E)
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DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system performance
includes examination of sysfems iri standby status as well as those in operation. When a safe
shutdown system is in operation, its performance can be directly. observed and compared to
its design capability (e.g., rated flow is required but cannot be a.hieved), When an operating
safe shutdown system cannotfulfill its design function, its performance is degraded. When a
safe shutddwnl system- isin standby, its performance capability may not be readily determined.
One or more of the following can provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit

o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels-,

o Increased sump pump operation in areas in which the system is located
. . -... • . . ,I. . . . .. • . . . • . .

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

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping drive
belts or overheated electrical equipment do not constitute FIRES. Observation of flame is
preferred but is. NOTrequired if large quantities of smoke and heat are observed.

HOSTAGE: A person(s) hel(d as leverage against the station to ensure that demands will be
met by the station.

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes the use
of violent force to destroy equipment, take HOSTAGES, andi/or intimidate PSEG to achieve an
end. This includes attack by air, land, or water using guns, explosives, PROJECTILEs,
vehicles, or other devices used to deliver destructive force. Other acts that satisfy the overall
intent may be included. HOSTILE ACTION should not be construed to include acts of civil
disobedience or felonious acts that are not part of a concerted attack on Salem or Hope
Creek. Non-terrorism-based EALs should be used to address such activities (i.e., this may
include violent acts between individuals in the OCA).

HOSTILE FORCE: One or more individuals who are engaged in a determined assault, overtly
or by stealth and deception, equipped with suitable weapons capable of killing, maiming, or
causing destruction.

Hope Creek Page 2 of 6 Rev. 0 (draft E)
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IDENTIFIED LEAKAGE: As defined in T/S, shall be leakage into collection systems, such as
pump seals or valve packing leaks, that is captured and conducted to a sump or collecting
tank, or, shall be leakage into the containment atmosphere from sources that are both
specifically located and known either not to interface with the operation of the leakage
detection system or not to be PRESSURE BOUNDRY LEAKAGE.

IMMINENT: Mitigation actions have been ineffective, additional actions are not expected to be
successful, and trended information indicates that the event or condition will occur within
approximately 2 hours (unless a different time is specified).

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is
designed and constructed for the interim storage of spent nuclear fuel and other radioactive
materials associated with spent fuel storage.

MALICIOUS ACT: Purposeful malevolent actions directed at compromising reactor safety and
thus could directly or indirectly endanger the public health and safety.

MINIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
CONTROLLED AREA where a member of the general public could gain access. For Hope
Creek the MEA is 0.56 miles.

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.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by PSEG
Nuclear as part of the Salem & Hope Creek Generating Station complex. For the purpose of
emergency classification, area from the PSEG Nuclear access road checkpoint and inward
towards the stations is considered the OCA.

PRESSURE BOUNDARY LEAKAGE: As defined in T/S, shall be leakage through a non-
isolable fault in a Reactor Coolant System component body, pipe wall or vessel wall.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause concern for
continued operability, reliability, or personnel safety.

PROTECTED AREA (PA): A security controlled area within the OWNER-CONTROLLED
AREA (OCA) that is enclosed by the security perimeter fence and monitored by intrusion
detection systems. Access to the PA requires proper security clearance and is controlled at
the Security Center.

SABOTAGE: Deliberate damage, mis-alignment, or mis-operation of plant equipment with the
intent to renderthe 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.

Hope Creek Page 3 of 6 Rev. 0 (draft E)
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SECURITY CONDITION: Any Security Event as listed iri the approved security contingency
plan that constitutes a threat/compromise to site security, threat/risk to site personnel, or a
potential degradation to-the level of safety of the plant: A SECURITY CONDITION does not
involve a HOSTILE ACTION.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but includes as
a minimum any one of the following: (1) Reactor Scram, (2) Electrical Load Rejection > 22%,
(3) Thermal Reactor Power.Reduction > 25%, (4) ECCS Injection, or (5) Thermal Power
Oscillations greater than 10%.

TAMPERING:: Means deliberately daMfaging, disablihg,, or alterihg"equiprehnt' necesSary fOr
safe shutdown or.security equipment necessary for the protection of the facility.: Confirmed
tampering implies that a criminal activity may have occurred which requires a threshold of..
proof for a reason to believe that no other possibility exists for the incident other than
tampering. ' ' '

UNIDENTIFIED LEAKAGE: As defined in T/S, shall be all leakage which is not IDENTIFIED
LEAKAGE..•' - . "-" .'

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Contriol Room.

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

VALID: An indication, report, or condition, is.considered to be VALID. when. it is verified by (1).
an instrument channel check, (2) indications on related or redundant-indicators, or (3) by direct
obser-vation by plant personnel, .suchl that doubt related, to the indicator's operability, the'.-.'
c6nditiOn's existence,.or the report'.s accuracy is.removed. Implicit in this definition is the need
for time.ly assessment. -

VALIDATED: AIRCRAFT threat call. from the NRC that is confirmed to be authentic. Calls
from the NRC are VALIDATED. by"use of the NRC provided'authentication code or by making
a return call to the NRC Headquarter OperationsCenter.andconfirming threaf information with
the NRC Operation Officer. AIRCRAFT threat calls from other agencies, NORAD, FAA, or FBI
should be VALIDATED by calliing the NRC Operatibns Officer.•'

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

Hope Creek Page 4 of 6 Rev. 0 (draft E)
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VITAL AREAS: Typically any site specific areas, normally within the PROTECTED AREA,
that 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.

Hope Creek Page 5 of 6 Rev. 0 (draft E)
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Attachment 4 - ossary of Abbreviatons & Acronyms

Acronyms and Abbreviations used in the ECG and ECG basis document are listed in this
attachment.

AAAG
AC
ADMSS
ADS
AH
ALARA
APRM
ARI
ARM
ASAP
ASM
ATWS

BKGD
BKR
BLDG
BNE
BWR

- Accident Assessment Advisory Group (Delaware)
- Alternating Current
- Administrative Support Supervisor - TSC
- Automatic Depressurization System
- Amp-Hour
- As Low As Reasonably Achievable
- Average Power Range Monitor
- Alternate Rod Insertion
- Area Radiation Monitor
- As Soon As Possible
- Administrative Support Manager
- Anticipated Transient Without Scram

- Background
- Breaker (electrical circuit)
- Building
- Bureau of Nuclear Engineering (NJDEPE)
- Boiling Water Reactor

- Containment Atmosphere Control System
- Central Alarm Station
- Corrected Counts per Minute
- Committed Effective Dose Equivalent
- Committed Dose Equivalent
- Code of Federal Regulations
- Containment Isolation System
- Containment (Barrier)
- Certificate of Compliance
- Carbon Dioxide
- Control Point
- Counts Per Minute
- Counts Per Second
- Control Room
- Control Room Supervisor
- Control Room Emergency Filter System
- Control Room Integrated Display System
- Control Rod Drive
- Core Spray System

CACS
CAS
CCPM
CEDE
CDE
CFR
cIS
CNTMT/CT
CoC
CO 2
CP
CPM
CPS
CR
CRS
CREF
CRIDS
CRD
CSS
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DC - Direct Current
DAPA - Drywell Atmosphe hre Post Accident (Radiation monitor)
DDE - Deep Dose Equivalent
DEI - Dose Equivalent Iodine
DEMA - Del'ware Em ergeny Management Agency
DEP - Department of Environmental Protection (NJ)
DHS - Department of Homeland Security
DID - Direct Inward Dial (phone system)
DLD - Drywell Leak Detection .,
DOE - Department of Energy.,
DOT - Department of Transportation
DPCC/DCR - Discharge Prevention; Containment, & Countermeasures/Discharge

Cleanup & Removal Plan..
DPM Disintegrations per Minute
DRCF Dose Rate Conversion Factor

EACS ESF Equipment Area Cooling System
EAL Emergency Action Level
EAS Emergency Alert System (Broadcast)
EC Emergency Coordinator
ECCS Emergency Core Cooling Systems
ECG Event Classification Guide
ECL - Emergency Classification Level
EDG - Emergency Diesel.Generator
EDO - Emergency Duty Officer
EERC - Energy & Environmental Resource Center (Old NTC)
EMRAD Emergency Radio (NJ)
ENC - Emergency News Center .
ENS - Emergency Notification System (NRC)
EOC - Emergency. Operations Center (NJ'& DE)
EOF - Emergency Operations Facility -

EOP Emergency Operating Procedure
EPA Emergency Preparedness Advisor
EPA Environmental Protection Agency:
EPC - Emergency Preparedness. Coordinator
EPG - Emergency Procedure Guideline
EPIP/EPEP - Emergency Plan Implementing Procedure
EPZ - Emergency Planning Zone
EQPT - Equipment
ERDS - Emergency Response Data System-
ERM - Emergency ResponseManager.
ERO - Emergency Respo6nse Organi~zation
ESF - Engineered Safety Feature
ESSX - Electronic Switch System Exchange (Centrex)
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FAA - Federal Aviation Administration
FBI - Federal Bureau of Investigation
FC - Fuel Clad (Barrier)
FEMA - Federal Emergency Management Agency
FFD - Fitness For Duty
FRVS - Filtration, Recirculation and Ventilation System
FSAR - Final Safety Analysis Report
FTS - Federal Telecommunications System (NRC)

GE - General Emergency

HCGS - Hope Creek Generating Station
HCTL - Heat Capacity Temperature Limit
HEPA - High Efficiency Particulate Absorbers
HOO - Headquarters Operations Officer
HPCI - High Pressure Coolant Injection
HTV - Hardened Torus Vent
HVAC - Heating, Ventilation & Air Conditioning
HWCI - Hydrogen Water Chemical Injection
HX - Heat Exchanger

lAW - In Accordance With
IC - Initiating Condition
ICMF - Initial Contact Message Form
IDLH - Immediately Dangerous to Life and Health
IPEEE - Individual Plant Examination of External Events
IRM - Intermediate Range Monitor
ISFSI - Independent Spent Fuel Storage Installation
I/S - In Service

Keff - Effective Neutron Multiplication Factor
KI - Potassium Iodide
KV - Kilovolt

LAC - Lower Alloways Creek
LCO - Limiting Condition for Operation
LDC - Learning Development Center (aka - NAB or TB2)
LDE - Lens Dose Equivalent
LEL - Lower Explosive Limit
LER - Licensing Event Report
LFL - Lower Flammability Limit
LLD - Lowest Level: Detectable
LOCA - Loss of Coolant Accident
LOP - Loss of Offsite Power

Hope Creek Page 3 of 6 Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11 -233

LPCI
LPZ
LWR

Low Pressure Coolant Injection
Low Population Zone
Light Water Reactor

MCR
MDA
MEA
MEES
MET
MOU
MRO
MSCRWL
MSCP
MSIV
MSIVSS
MSL
MSL
mR
MW

NAB
NAWAS
NCO
NDAB
NEI
NEO
NESP
NETS
NFE
NFPB
NJSP
NOAA
NORAD
NPP
NPV
NRC
NSSSS
NUMARC
NWS

OBE
OCA
ODCM
OEM
OHA

- Main Control Room..
- Minimum Detectable Amount
- Minimum Exclusion Area"
- Major Equipment & Electrical Status (Form).
- Meteorologidal
- Memorandum of Understanding
- Medical Review Officer
- Minimum Steam Cooling. RPV Water Level
- Minimum Steam Cooling Pressure
- Main Steam Isolation Valve.
- Main Steam Isolation Valve Sealing System
- Main Steam Line
- Mean Sea Level
- milliRoentgen

Megawatt

- Nuclear Administrative Building
- National Attack Warning Alert System
- Nuclear Control Operator
- Nuclear Department Administration Building (TB2)
- Nuclear Energy Institute
- Nuclear Equipment-Operalor.,.,
- National: Environmental Studies Project
- Nuclear Emergency Telecommunications System.".
- Nuclear Fuels Eng'inee.r. .
- Normal Full Power Background
- New Jersey State Police
- National Oceanographic andAtmospheric Administratibn
- North American Aerospace Defense Command...
- Nuclear Power Plant
- North Plant Vent
- Nuclear Regulatory Commission -

- Nuclear Steam Supply Shutoff System. .-

- Nuclear Manage6rmientand Resources Council
- National Weather Service

Operating Basis Earthquake
Owner Controlled Area
Offsite Dose Calculation Manual
Office of Emergency Management (NJ)
Overhead Annunciator .

Hope Creek Page 4 of 6'- Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-233

OPCON - Operational Condition
ORO - Offsite Response Organization
OSB - Operational Status Board (Form)
OSC - Operations Support Center

PA - Protected Area
PA - Public Address
PAG - Protective Action Guideline
PAR - Protective Action Recommendation
PC - Primary Containment (Barrier)
PCIG - Primary Containment Instrument Gas System
PCIS - Primary Containment Isolation System
PPC - Plant Process Computer
PRM - Process Radiation Monitor
PSEG - Public Service Enterprise Group
PSIG - Pounds Square Inch Gauge

R - Roentgen
RAD - Radiation
RAL - Reportable Action Level
RC - Reactor Coolant
RCA - Radiologically Controlled Area
RCAM - Repair and Corrective Action Mission
RCIC - Reactor Core Isolation Cooling
RCS - Reactor Coolant System (Barrier)
REM - Roentgen Equivalent Man
RHR - Residual Heat Removal (Containment Heat Removal)
RM - Recovery Manager
RM - Radiation Monitor
RMO - Recovery Management Organization
RMS - Radiation Monitoring System
RPS - Radiation Protection Supervisor
RPS - Reactor Protection System
RPV - Reactor Pressure Vessel
RRCS - Redundant Reactivity Control System
RSM - Radiological Support Manager
RWCU - Reactor Water Cleanup (System)

SACS - Safety Auxiliaries Cooling System
SAE - Site Area Emergency
SAM - Severe Accident Management
SAS - Secondary Alarm Station (Security)
SBO - Station Blackout
SCBA - Self Contained Breathing Apparatus
SCP - Security Contingency Procedure

Hope Creek Page 5 of 6 Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-233

SDE
SDM
SLC
SJAE
SM
SNM
SNSS
SOS
SPDS
SPV
SRM
SRO
SRPT
SRV
SSC
SSCL
SSE
SsWS
SSNM
STA
SW

TAF
TDR
TEDE
TIP
TLV
T/S
TSC
TSS
TSTL
TSTM

UE
UFSAR
UHS
USCG

VDC

WB

- Shallow Dose Equivalent
- Shutdown Margin
- Standby Liquid Control
- Steam Jet Air Ejector
- Shift Manager
- Special Nuclear Material
- Senior Nuclear Shift Supervisor
- Systems Operations Supervisor (Security)
- Safety Parameter Display System
- South Plant Vent
- Source Range Monitor
- Senior Reactor Operatoir
- Shift Radiation Protection Technician -
- Safety Relief Valve
- Structure, System or Component-
- Station Status Checklist
- Safe Shutdown Earthquake
- Station Service Water System
- Strategic Special Nuclear Material
- Shift Technical Advisor
- Ser'Ace Water

- Top of Active Fuel- - -.
- Technical Document Room
- Total Effective Dose Equivalent.
- Traversing Incore Probe
- Threshold LimitValue
- Technical Specifications
- Technical Support Center
- Technical Support Supervisor.
- Technical Support Team Leader
- Technical Support Team Member.

- Unusual Event
- Updated Final Safety-Analysis Report
- Ultimate Heat Sink
- United States Coast Guard-

- Volts Direct Current

- Whole Body
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HCGS ECG - EAL Technical Bases EP-HC-1 11-234

Attachment 5 - HOGS-o-HE 99-01 EAL Cross-lReerence

This cross-reference is provided to facilitate association and location of a Hope Creek
Generating Station EAL within the NEI 99-01, Rev. 05, IC/EAL identification scheme. Further
information regarding the development of the HOGS EALs based on the NEI guidance can be
found in the EAL Comparison Matrix.

HCGS NED 99-01

EAL IC Example
EAL

RU1.1 AU1 1

RU1.2 AU1 1

RU1.3 AU1 3

RU2.1 AU2 1

RU2.2 AU2 2

RA1.1 AA1 1

RA1.2 AA1 1

RA1.3 AA1 3

RA2.1 AA2 2

RA2.2 AA2 1

RA3.1 AA3 1

RS1.1 AS1 1

RS1.2 AS1 2

RS1.3 AS1 4

RG1.1 AG1 1

RG1.2 AG1 2

RG1.3 AGI 4

CU1.1 CU3 1

CU2.1 CU7 1

CU3.1 CUl 1

CU3.2 CU2 2

CU3.3 CU2 1

CU4.1 CU4 1

Hope Creek Page 1 of 4 Rev. 0 (draft E)
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HCGS ECG- EAL Technical Bases EP-HC-1 11-234

HCGS NE[I 99•01

Example
EAL- EAL

CU4.2 C U4 2

CU5.1 CU6 1,2
CU6.1 : i:cu8 1

•1.1 ..:, CA3 1

CA3. 1 CA1 1

CA3.2 -CA1- . 2_

CA4.1 CA4 1,2

CS3.1 CSI. 1,2

.CS3.2 .CS1 . 3 .

CG3.1- . C i

CG3.2 C-01. 2....

EU.1 - .E-HU1 1-A

.HU1..I HU "..

HUI.2 . HUlI- 2.. .. ....

HU1. . . HU ....

HUI.4 .U1 3'

-HU .5-.. HUIl' 5

HU2.i HU2:- 1_

HU2.2 HU2"---2 -.

HU3.1 HU3.... 1I

.-HU3.2- ...HU3 2 '

HU4.1 HU4. - 1,2,-3.-

.HU6.1 HU5--- 1

HA1.1 HA1 1

HA1.2 - HAl- .. .. 2'

.HA1.3- HAl-' .. 4

HA1.4 .. HAI 3

'HA1.6 HAl - 5'

Page 2 of.4 Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-234

HCGS NEI 99=01

EAL IC Example
EAL

HA2.1 HA2 1

HA3.1 HA3 1

HA4.1 HA4 1,2

HA5.1 HA5 1

HA6.1 HA6 1

HS4.1 HS4 1

HS5.1 HS2 1

HS6.1 HS3 1

HG4.1 HG1 1,2

HG6.1 HG2 1

SU1.1 SUl 1

SU3.1 SU8 1

SU4.1 SU2 1

SU5.1 SU3 1

SU6.1 SU6 1,2

SU7.1 SU4 1

SU7.2 SU4 2

SU8.1 SU5 1,2

SA1.1 SA5 1

SA3,1 SA2 1

SA5.1 SA4 1

SS1.1 SS1 1

SS2.1 SS3 1

SS3.1 SS2 1

SS5.1 SS6 1

SG1.1 SG1 1

SG3.1 SG2 1

Hope Creek Page 3 of 4 Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-234

Fission Product Barrier EALs

HCGS NEI 99-01

EAL Barrier Threshold

FB3-L FC Loss 1

FB1-L FC Loss 2

FB2-L FC Loss 4

FB4-L FC Loss 6

FBI1-p FC P-Loss 2

FB2-P FC P-Loss- 6

RB2zL RCS- Loss 1

RB1-L RCS Loss 2

RB3-L RCS Loss 3

RB4-L RCS Loss.3

RB5-L RCS Loss 6-,.

RB1-P RCS P-Loss 3..

RB2-P . RcCS P-Loss 3"

RB3-P,... RCS P-Loss 6.

CB1:ZL CMT Loss1:.-

CB2-L . .CMT Loss 1 .

CB3-L .CMT-Loss 3

CB4-L CMT Loss 3

CB5-L CMT Loss 3

CB6-L CMT Loss 6

CB2-P CMT P-Loss 1

CB3-P CMT P-Lossl.

CB4-P CMT P-Lbss 1

CB1-P CMT P-Loss 2.

CB5-P CMT P-Loss,4,

CB6-P'- CMT P-Loss 6

Hope Creek Page 4 of 4 Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC- 111-235

Hope Creek RadiologicaRl EAL Setpoint Caicu~lation Document
NEI 99-01, Rev. 05 EALs

Purpose:

This is a reference document that contains the methodology and calculations used in developing the
thresholds for radiological release based Emergency Action Levels (EALs). The radiological EALs covered
under this document are based on EALs AUl, AA1, ASI and AGI in NEI-99-01, Rev. 05, "Methodology for
Development of Emergency Action Levels".

Reference Materials:

o NEI 99-01, Rev. 05 - Methodology for Development of Emergency Action Levels, EALs AUl,
AA1, AS1 and AGI

o NEI 99-01, Rev. 05 -Appendix A: Basis for Radiological Effluent EALs
o Hope Creek ODCM Rev. 24
o EPA 400-R-92-001, Manual or Protective Action Guides and Protective Actions for Nuclear

Incidents

Terms & Calculation Constants and origin:

* ODCM - Offsite Dose Calculation Manual

o Hours in one year: 365.25 days X 24 hrs/day = 8766 hours

o EDE - Effective Dose Equivalent

o CDE - Committed Dose Equivalent

o CEDE - Committed Effective Dose Equivalent = CDE X Weighting Factor (thyroid per I1CFR20)

o TEDE - Total Effective Dose Equivalent = EDE + CDE

o FRVS - Filtration Recirculation Vent System

o NPV - North Plant Vent

o SPV - South Plant Vent

o HTV - Hardened Torus Vent

o PAG - Protective Action Guideline: Per EPA = 1000toRerm TEDE dose or 5000 mRem thyroid dose.
Actual or projected values above these guidelines will require offsite protective actions to be
implemented.

Hope Creek Page 1 of 17 Rev. 0
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HCGS ECG - EAL Teclhical Bases EP-HC-I 11-235

Hope Creek Radiokogical EAL Setp-int Ca].cu afion Document
NEI 99-01 9 Rev.. 05 EALs

o ODCM Rad Effluent Limit - 500 mRemlyear is a total site Noble Gas limit that includes Salem 1, Salem
2 and Hope Creek. Therefore, Hope Creek will have an administratively controlled limit of ½ the total
site limit or 250 mRem/year for EAL calculation purposes.

o Allocation Factor (AF) = .5 - As defined in the Hope Creek ODCM, (page 85) this is an administrative
control imposed to ensure that the combined releases from Salem Units 1 and 2 and Hope Creek will not
exceed the regulatory limit from the site. The Site AF is only used in the UE and Alert EALs..

o X/Q = Site Specific Atmospheric diýpersion to'the site boundary..:
Hope Creek Value = 2.14E-06 sec/m3. Origin - Hope Creek ODCM, Rev. 2•4, Table 2-2, Parameters for
Gaseous Alarm Setpoint Determinations:

3

o DRCF = Site Specific Dose-Rate Conversion Factor. Hope Crbek 7.8E+03 mremlyear per uCi/m .
Origin - Hope Creek ODCM, Rev. 24, Table C-1, Effective Dose Factors, Noble Gases.- Total Body and
Skin - Total Body Effective Dose Factor.

.Hope Creek EALS -Index: (Radiological Release EAL Calculations) Pagze #:

Unusual Event EAL AU 1. 1 - (Default Release Rate EAL) 4
Unusual Event EAL AU1.2 - (2 time alarm) No Cale needed,
Unusual Event EAL AU1.3 - (Sample Analysis Concentration) 5
Unusual Event EAL AU1.4 - (Perimeter Monitoring System - NA) . ..
Unusual Event EAL AU1.5 - (Dose Assessment - NA)

Alert EAL AAL .1 - (Default Release Rate EAL)
Alert EAL AA1.2-. (200 time alarm) No Calc needed
Alert EAL AA1.3 - (Sample Analysis Concentration)
Alert EAL AA1.4 - (Perimeter Monitoring System- NA)
Alert EAL AA1.5 - (Dose Assessment - NA)

Site Area Emergency EAL AS 1.1 - (Default Release Rate EAL)
Site Area Emergency EAL AS 1.2 - (Dose Assessment)
Site Area Emergency EAL AS 1.3 - (Perimeter Monitoring Sys - NA
Site Area Emergency EAL AS 1.4 - (PA boundary dose rate)
Site Area Emergency EAL AS 1.4 - (1-131 Field Survey Sample Analysis)

General Emergency EAL AGL.1 - (Default Release Rate EAL)
General Emergency EAL AG1.2 - (Dose Assessment).
General Efilegergcy EAL AG1 (P-einimeterMni~itbring Sys - NA)
General Emeigency EADAG:I4- (PA boundary doserate)--
General Emergency EAL AG1.4 - (1-131 Field Survey Sample Analysis)

7

8

10
11

12
13

15
16

17
18
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

Hope Creek Radiological EAL Setpoint Calculation Document
NEI 99-019 Rev. 05 EALs

Submitted By: _ Craig Banner Date: 12-15-2009

EP Review By: Gary Young. Date: 12-17-2009

Teclmical Review: Jenmy Shelton Date: 06-04-2010

Salem SFAM Review: -NA Date: NA

HC SFAM Review: Johni Molner Date: 06-04-2010

CFAM Approval: David Burgin Date: 06-09-2010
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

Hope Creek Radi•ologicali EAL Setpoint Cakcuiation Document
NEKI 99-019 Rev. 05 EALs

Calculation for: Unusual Event EAL AU1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Hope Creek Radiological Release Rate value that equates to a Release that is > 2 times the ODCM
limit of 500 niRem/year.

Discussion:

The ODCM limit of 500 mRemn-year is a total site limit that includes Salem 1, Salem 2 and Hope Creek.
Therefore, Hope Creek will have an administratively controlled limit of ¼4 the total site linmit or 250
mnRem/year for EAL calculation purposes.

This EAL does not include Iodine Release Rates, since the Plant Vent does not have an Iodine detector.

Release Rate = Total Noble Gas Release Rate from Hope Creek (FRVS,: NPV, SPV, HTV) which would
result in a TEDE Dose Rate of 250 toRero/year. The EAL value will be 2 times the release rate.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

Release Rate (uCi/Sec) = ODCMLiiMit(M Re in / year) * (SiteAl4ocationFactor)
(ODCMX / 0) * (ODCAMDRCF)

ODCM Limit = 500 lnRem/Year
Hope Creek ODCM X/Q = 2.14E-06 sec/m3

Hope Creek ODCM DRCF = 7.80E+03 mnRem/yr/uCi/m 3

Site Allocation Factor = 5.00E-01

(50077 Re 7 / yr) * (5.OOE - 01)
Release Rate (uCi/Sec) =

(2. 14E - 06sec/ 71 * (7.80E + 0377 Re in / y) / iCi / in3 )

Release Rate = 1.50E+04 uCi/Sec (Also the Tech Spec/ODCM Limit Release Rate Value)

EAL Value = 2 times the Release Rate

UE EAL Vahe: (EAL # RUL1)

T otali Hope Creek Nob1e Gas Release Rate > 3.00E+04 fiCi/sec

Hope Creek Page 4 of 17 Rev. 0
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HCGS ECG - EAL Technical Bases EP-EC-I 11-235

Hope Cireek Radiologcal EAL Setpoint Cakculation Document
NEE 99019 Rev. 05 EALs

Calculation for: Unusual Event EAL AU1.3 - (Sample Analysis Concentration)

Objective of Calculation:

Provide a Radiological Release Noble Gas and Iodine Sample Concentration that equates to a Release that is
>2 times the ODCM limit of 500 mnRem/year.

Discussion:

The ODCM limit of 500 mRem/year (Noble Gas/Total Body) and 1500mRem/year (1-13 I/Child Thyroid) is
a total site limit that includes Salem 1, Salem 2 and Hope Creek. Therefore, Hope Creek will have an
administratively controlled limit (allocation factor) of ¼/i the total site limit or 250 mRelVyear (Noble
Gas/Total Body) and 750 mRero/year (1-131/Child Thyroid) for EAL calculation purposes. This allocation
factor is used in the calculation that derived the Noble Gas and Iodine release rates.

Hope Creek has three release points for which sample concentration thresholds are needed.
o FRVS - Filtration Recirculation Vent System
o NPV - North Plant Vent
o SPV - South Plant Vent

Derivation / Calculation:

Calculation of the threshold sample concentrations are as follows:

Formula: Concentration (uCi/cc.) =C07`
Co1ne71'e

FR VS No ble Gas Sample Concentration =

)DCM Re leaseRate * 2
'sioi7Factor * VentFlowRate

1.50EO4pQi/sec*=2 .7.10E-03 tCi/cc

472x9000cfm

FR VSI-131 Sample Concentration =
1.74E + OlCi/sec* 2

472x9000cfin
8.20E-06 p.Cicc

NPVNoble Gas Sample Co7cenratio77=

NPVI-131 Sample Concentration =

1.50E + 04/uCi /sec* 2•1.50E_0_________= 1.52E-03 pCi/cc
472x4.19E + 04cfqf

1.74E + OlpCi / sec* 2 1.80E-06 [tCicc

472x4.19E + 04cfin

1 .50E + 04/kCi / sec* 2 -14E0 tic
SPVNoble Gas Sample ConcenPtration 1 = 1.44E-04 ýLCUcc

472x4.40E + 05cf0

Hope Creek Page 5 of 17 Rev. 0
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HCGS ECG - EAL Technical Bases EP-HC-111-235

Hllope Creek 1Rafflo1ogicai IEAL Setpobint CalculIation Docuiment
NERl 99-01, IRev. 0D5 EALs

SPT"1-131 Sample Concentration = 1.74E .68E-07 +Ciicc
472x4.40E + 05c07n

Where:
o ODCM limit Release Rate of 1.50E+04 gCi/sec per calculati6n Perfornmed for EAL AU .1.
o ODCM limit (Thyroid/I-131) Release Rate of 17.4 iiCi/Sec as per ODCM, Rev. 24, Section

2.3.2 -

o 2 = EAL criteria of 2X Tech Spec/ODCM value

o 472 = conversion factor (28,317 cc/ft3 k 1 miin./60 sec.)
o 9000 cfir = FRVS .Vent FloV. (maximum) (ODCM Table 2-2)'
o 4.19E+04 cfin = NPV Vent Flow (maximum) (ODCM Table 2-2)
o 4.40E+05 cfm = SPV Vent Flow (maximum) (ODCM Table 2:2)

UE EAL Values: (EAL# R UL3)

F'RVS Noble Gas Sample Concentration
FRVS 1-131 Sample Concentration > 8.20E-06 jiCi/e6

NPV Noble Gas Sample Concentiration
NPV R-131 Sample Concentealtio]:I-

SPI/ Nobile Gas Sample Concentration
SPV E-131 Sample Concentration

> IM5E-03
>.TO8E'0

> 1.44E-04
> 1068Eý-07

.tC i/c c ,

jý10/cc

ýtci/cc
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HCGS ECG - EAL Techlical Bases EP-HC- 111-2315

Hope Creek Radiological EAL Setpoint Calculation Document
NEI 99-019 Rev. 05 EALs

Calculation for: ALERT EAL AA1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates to a Release that is > 200 times the

ODCM limit of 500 rnRem/year.

Discussion:

The ODCM limit of 500 mRemn/year is a total site limit that includes Salem 1, Salem 2 and Hope
Creek. Therefore, Hope Creek will have an administratively controlled limit of 2 the total site
limit or 250 mRem/year for EAL calculation purposes.

This EAL does not include Iodine Release Rates, since the Plant Vent does not have an Iodine
detector.

Release Rate = Total Noble Gas Release Rate from Hope Creek (FRVS, NPV, SPV, HTV)
which would result in a TEDE Dose Rate of 250 toRero/year. The EAL value will be 200 times
the release rate.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

TS / ODCAMLiMiit (in Re i7 / year) * (SiteAllocationFactor)
Release Rate (uCi/Sec) = (ODCM4X / 0) * (ODCMfDRCF)

ODCM Limit = 500 nmRem/Year
Hope Creek ODCM X_/Q = 2.14E-06 sec/m13

Hope Creek ODCM DRCF = 7.80E+03 mRem/yr/uCi/m3
Site Allocation Factor = 5.OOE-01

Release Rate (uCi/Sec) = (5007G7 Re M / vr-) * (5.OOE - 0 1)
(2. 14E - 06sec/71 3) * (7.80E + 031M Re in / v17 /UkCi / 771)

Release Rate = 1.50E+04 uCi/Sec (ODCM Limit Release Rate Value)

EAL Value = 200 times the Release Rate

UE EAL Value: (EAL# RAI.)

Total Hope Creek Noble Gas Release Rate > 3.0 0E+06 /aCi/sec

Hope Creek Page 7 of 17 Rev. 0
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

Hope Cireek RadioliekaR EAL Setp mAt Calculation Document
NEI 99''19 Rev 05 EALS

Calculation for: ALERT EAL AA1.3 - (Sample Analysis Concentration)

Objective of Calculation:

Provide a Radiological Release Noble Gas and Iodine Sample Concentration that equates to a
Release that is 200 times the ODCM limit of 500 toRero/year.

Discussion:

The ODCM limit of 500 mRem/year (Noble Gas/Total Body) and 1500mRemlryear (1-13 1/Child
Thyroid) is a total site limit that includes Salem 1, Salem 2 and Hope Creek. Therefore- Hope
Creek will have an administratively controlled limit (allocation factor) of ½/2 the total site limit or
250 mRem/year (Noble Gas/Tofal B16dy) and 75 0 mRernlyea1 (1- 13 1/Child..Thyroid) for EAL:
calculation purposes. This allocation factor is used in the calculation that derived the Noble Gas
and Iodine release rates.

Hope Creek has three release points for whlich! sample concentration thresholds are needed.
o FRVS - Filtration Recirculation Vent System
o NPV - North Plant Vent
o SPV - South Plant Vent

Derivation / Calculation:

Calculation of the threshold sample corncentrations are as follows:

Fonnula: Concentration (uCi/cc) OD=M ReleaseRate * 200

ConversionFactor * VentFlowRate

Refer to Basis Section for EAL 6.1.1 .d for the 1 OCFR2O, Appendix B Noble Gas and Thyroid
Committed Dose release rate calculations.

Calculation of the threshold .sample concentrations are;as follows:
Concetraton I.50E +- 04kCi/ /sec* 200

FR VS Noble Gas Sample Concentrati = = 7.10E-01 p, Ci/cc

FR VS 1-131 Sample Concentration =.74E7lii/sec* 200 f 8.20E-04 ptCi/cc

NPVTNoble Gas Sample Concentration- .07=1E +04pCi/sec* 200 1.521E-01 ItCfcc
472x4.19E,÷-O4cfin.:..
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HCGS ECG - EAL Technical Bases EP-HC-1 11-235

Hope Creek Radiological EAL Setpoint Calculation Document
NEI 99-01, Rev. 05 EALs

NP VI- 131
1.74E + OlCi / sec* 200

Sample Concentration = + = 1.80E-04 tCi/cc472 x4. 19E + 04cfni

SPVAroble Gas Sample Concentration =
1.50E + 04pCi /sec* 200 1_________________= 1.44E-02 jgCi/ee

472x4.40E + 05cfn

1.74E + OlpCi /sec* 200 1.68E-05 LCiee
472x4.40E + 05cfin

SPVI-131 Sample Concentration =

Where:
o Hope Creek ODCM limit Release Rate of 1.50E+04 ý.Ci/sec per calculation

performed for EAL AU1.1.
o Hope Creek ODCM limit (Thyroid/I-131) Release Rate of 17.4 uCi/Sec as per

ODCM, Rev. 24, Section 2.3.2 -
o 200 = EAL criteria of 200X Tech Spec/ODCM value

o 472 = conversion factor (28,317 cc/ft3 x I min./60 sec.)
o 9000 cfin = FRVS Vent Flow (maximum) (ODCM Table 2-2)
o 4.19E+04 cfin = NPV Vent Flow (maximum) (ODCM Table 2-2)
o 4.40E+05 cfmn = SPV Vent Flow (maximumn) (ODCM Table 2-2)

UE EAL Values: (EAL# RALo3)

FRVS Noble Gas Sample Concentration
FRVS 1-131 Sample Concentration

NPV Noble Gas Sample Concentration
NPV 1=131 Sample Concentration

SPV Noble Gas Sample Concentration
SPV 1-131 Sample Concentration

> 7.10E-01 j.Ci/cc
> 8.20E-04 ýtCi/cc

> 1.52E-01 ýtCi/cc
> 1.80E-04 ýiCi/cc

> 1244E-02 j.Ci/cc
> 1•68E-05 jtCi/cc
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HCGS ECG - EAL Technical Bases EP-HC- 111-235

Hope Creek Radioloogcal IEAL Setpoint Calcuilation Document
NEI[ 99-01; Rev. 05 EALs

Calculation for: SITE AREA EMERGENCY - EAL AS1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates to a Release resulting in an offsite dose
of > 100 mnrem TEDE at or beyond the site boundary.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that
exceed 10% of the EPA Protective Action Guides (PAGs). Releases of this maanitude are
associated with the failure of plant systems needed for the protection of the public.

The monitor reading EALs should be detenrnined using a dose assessment method that back
calculates from the dose values specified in the IC. Since doses are genier allyn'Pht monitored in
real-time, it is suggested that a release duration of one houir be assumed, and that the EALs be
based on a site specific boundary (dr b6yoend)dose'of 100 mrem -Whole body: Iodine Release
Rates for this EAL are excluded since the Plant.Vent Radiation Monitoring System does not
include an Iodine detector.:

The meteorology arid source term used are the same as used for detemining AU1 and AAI
monitor reading EALs.

Release Rate = Total Noble Gas Release Rate from Hope Creek which would result in a TEDE
Dose Rate of > 1 00mReln/hr at the site boundary or beyond.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

(1.%ofPAG)in Re 7n (aC cU-iiu.tedifl our)
Release Rate (uCi/Sec) = (

(ODC7MX /Q) * (ODCMDRCF)

10% of PAG = 100 mRemfhr dose accumulated in 1 hour
Hope Creek ODCM X/Q: =2.14E-06 sec/mi 3  M3

HC ODCM DRCF = 8.9E-01 mRemn/hr/uCi/m 3 (7.80E+03 rnRern/yr/uCi/m 3 8766 hrs/yr)
Site Allocation Factor not used for SAE and GE EALs

"• : 10077 Re7 m(dose'accu7)ulhtedihl7hou7-) 'Release Rate (uCi/Sec) =

(2. 14E - 06sec/m 3) * (8.9E - 01771 ReiM / hr /uCi / ' 3)
I

SAE EAL Value: (EAL# RS11)

Total Hope Creek Noblie Gas Release Rate > 5.25E+07 uC!/See
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HCGS ECG - EAL Techmical Bases EP-HC-1 11-2315

Hope Creek Radiological EAL Setpoint Calculation Document
NEI 99-019 Rev. 05 EALs

Calculation for: SITE AREA EMERGENCY - EAL AS1.2 - (Dose Assessment)

Objective of Calculation:

Using actual meteorology, provide a dose assessment SSCL threshold TEDE 4-Day Dose value
that is equivalent to a TEDE dose of> 100 mRern and a Thyroid-CDE Dose of> 500 mRem.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that
exceed 10% of 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 involve fuel damage.

Derivation / Calculation:

The dose assessment output on the SSCL is reported at varying distances from the plant as a
TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the
approximate dose for a projected release condition of 1 hour, the TEDE 4-day dose value would
need to be divided by 4.

A TEDE 4-Day Dose > 4.OE+02 mRem correspond directly to an EDE dose rate value of 100
mRen/hr and exceeds 10% of the EPA Protective Actions Guides (PAGs). The Thyroid-CDE
Dose > 2.OE+03 mRem correspond directly to an CDE dose rate value of 500 mRemnAr and
exceeds 10% of the EPA Protective Actions Guides (PAGs) which was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE..

Dose Assessment using actual meteorological data provides an accurate indication of release
magnitude. The use of dose assessment based EALs is therefore preferred over the use of
Release Rate based EALs which utilize calculations which have built-in inaccuracies because
ODCM default Meteorological data is used.

SAE EALs Values: (EAL# RSL.2)

Dose Assessment TEDE 4-Day Dose > 4.0E+02 mRem

Dose Assessment CDE Dose > 2.0 E+03 mRem - based on Dose Assessment
using Plant Vent effluent isotopic sample analysis as input to MIDAS and NOT based on a
default Noble Gas to Iodine Ratio
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Hope Creek Radiologkeali EAL Setpoint Cakculiation Document
NEI 997011 Rev. 05 EALs

Calculation for: SITE AREA EMERGENCY - EALAS1.4- (PA boundary dose rate)

Obiective of Calculation:

Provide a PROTECTED AREA Boundary dose rate that equates to an offsite dose of > 100
mRem TEDE.

Discussion:

This IC addresses radioactivity releases that result in field survey results (closed wind6\') dose
rates greater than 100 mR/hr expected to continue for 60 minutes or longer at or beyond the site
boundary. This value exceeds -10% of the EPA Protective Action Guides'(PAGs). Releases of
this magnitude are associated'W'ith the failure of plant systems n~eded for the protection of the
public.

Derivation / Calculation:

A Field Measured Dose Rate of> 1.0E+02 mRemn/hr corresponds directly to a dose values that
exceed 10% of the EPA Protective Actions Guides (PAGs):

SAE EAL Valtue: (EAL# RS1.3)

Dose Rate > 100 mRem/Ihr

Hope Creek Page 12 of 17 Rev. 0
(Draft E)



HCGS ECG - EAL Technical Bases EP-HC-111-235

Hope Creek Radiological EAL Setpoint Calculation Document
NEE 99-019 Rev. 05 EALs

Calculation for: SITE AREA EMERGENCY - EAL AS1.4 - (1-131 Field Survey Sample
Anahsis)

Objective of Calculation:

Provide a Field Survey Sample Analysis value that equates to an offsite release that would result
in a dose of> 500 mRern Thyroid CDE at or beyond the PROTECTED AREA Boundary.

Discussion:

This EAL addresses a radioactivity release field survey I-131 sample concentration or count rate
that would result in a Thyroid CDE dose of greater than 500 mRem for one hour of inhalation at
or beyond the site boundary. This value exceeds 10% of the EPA Protective Action Guides
(PAGs). Releases of this magnitude are associated with the failure of plant systems needed for
the protection of the public.

The Iodine-131 field survey sample concentration and count rate threshold is based on 1-13 1
dose conversion factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE
Dose Rate of> 500 mRem/hr for 1-131.

Field Survey 1-131 Sample Analysis results are provided as sample concentration in units of

uCi/cc for field samples counted in a Multi-Channel-Analyzer (MCA).

Derivation / Calculation:

The release sample concentration calculations are as follows.

The sample concentration is calculated using the I-13 1 Dose Conversion Factor fiom EPA-400:
Solving the following equation for p.Ci/cc:

inRemlhr = (pCi/cc)(Dose Conversion Factor)
Then;

1-13] Sample Concentration (P.Ci/cc) = ( 0077 3.85E-07 Ci/c
1.30E + 09m7Rem / pCi / cc / hE7

Where 1.30E+09 mRen/itCi/ccqhr is the Dose Conversion Factor from EPA-400, Table 5-4,
Thyroid Dose, and includes the EPA breathing rate.

SAE EAL Values: (EAL# RS1.3)

1-=131 Concentration > 3.85E-07 ýiCi/cc
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Hope Creek RadoliogtcalR EAL Setpbint Calicuflation Document
NEl 99-01, Rev. 05 EALs

Calculation for: GENERAL EMERGENCY - EAL AGI.I - (Default Release Rate EAL)

Obiective of Calculation:

Provide a Radiological Release Rate value that equates to a Release resulting in an offsite dose
of > 1000 mrem TEDE at or beyond the site boundary.

Discussion:

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 actionswill be necessary.
Releases of this magnitude are associated with the failure of plant systems needed for the
protection of the public and likely involve fuel damage.

The monitor reading EALs should be determined using a dose assessment method that back
calculates from the dose values specified in the IC. Since doses are generally not monitored in
real-time, it is suggested that .a release, duration of one hour be assumed, and that the EALs be
based ohi a site sspecific boundary (or beyond) dose .of > 1000 mremw whole body. Iodine Release
Rates for this EAL are excluded since the Plant Vent Radiation Monitoring System does not
include an Iodine detector.

The meteorology and source term used are the same as used for determining AU1 and AAl
monitor reading EALs.

Release Rate = Total Noble Gas Release Rate from Hope Creek which would result in a TEDE
Dose Rate of> 1000 mRem/hr at the site boundary or beyond.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

Release Rate (uCi/Sec) (1 00%o/PA G)M Re m.(accumulatedinlhour)

(ODCMX / Q) * (ODCMDRCF)
100% of PAG = 1000 mRemnhr dose accumulated in 1 hour.
Hope Creek ODCM X/Q - 2.14E-06 sec/m3 3

HC ODCM DRCF = 8.9E-01 mRelnhr/uCi/m3 (7.80E 03 n-mRem/yr/uCi/ m 3 / 8766 hrs/yr)
Site Allocation Factor = not used for SAE and GE EALS

Release Rate (uCi/Sec) 10007m Re 7n (doseaccuMulatedinlhour)

(2.14E - 06sec/ 7n3) * (8.9E - 0 l7 Re n7 / hr/uCi / 7i'3)

GE EAL Valiue: (EAL# RG1.1)

Total Hope Creek Noble Gas Release Rate > 5.25E+08 uCi/Sec
Hope Creek Page 14 of 17 Rev. 0
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Hope Creek Radiological EAL Setpoint Cakculation Document
NEE 99-019 Rev. 05 EALs

Calculation for: GENERAL EMERGENCY - EAL AG1.2 - (Dose Assessment)

Objective of Calculation:

Using actual meteorology, provide a dose assessment SSCL threshold TEDE 4-Day Dose value
that is equivalent to a TEDE dose of> 1000 mRern and a Thyroid-CDE Dose of> 5000 toRem.

Discussion:

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 involve fuel damage.

Derivation / Calculation:

The dose assessment output on the SSCL is reported at varying distances fiom the plant as a
TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the
approximate dose for a projected release condition of 1 hour, the TEDE 4-day dose value would
need to be divided by 4.

A TEDE 4-Day Dose > 4.0E+03 mRem correspond directly to an EDE dose rate value of> 1000
mRem/hr and exceeds the EPA Protective Actions Guides (PAGs). The Thyroid-CDE Dose >
2.OE+04 mRem correspond directly to an CDE dose rate value of> 5000 mReni-i-r and exceeds
the EPA Protective Actions Guides ( PAGs) which was established in consideration of the 1:5
ratio of the EPA PAG for TEDE and thyroid CDE..

Dose Assessment using actual meteorological data provides an accurate indication of release
magnitude. The use of dose assessment based EALs is therefore preferred over the use of
Release Rate based EALs which utilize calculations which have built-in inaccuracies because
ODCM default Meteorological data is used.

GE EAL Values: (EAL# RG1.2)

Dose Assessment TEDE 4-Day Dose > 4.0 E+03 mRem

Dose Assessment CDE Dose > 2.0 E+04 mRem- based on Dose Assessment
using Plant Vent effluent isotopic sample analysis as input to MIDAS and NOT based on a
default Noble Gas to Iodine Ratio

Hope Creek Page 15 of 17 Rev. 0
(Draft E)



HCGS ECG - EAL Technical Bases EP-HC- 11 J-235

Hope Creek Radiologlcali EAL Setpoint Cailcuilation Document
NEU 99-019 Revs 05 EALs

Calculation for: GENERAL EMERGENCY - EAL AG1.4 - (PA boundary dose rate)

Objective of Calculation:

Provide a PROTECTED AREA Boundary dose rate that equates to an offsite dose of >1000
mRem TEDE.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site bouindary 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'ystems needed for the
protection of the public and likely involve fuel dam~age.

Derivation / Calculation:

A Field Measured Dose Rate of> 1.OE±03 rnRenf correspbnds directly t6, a dose values that:
exceed the EPA Protective AcfionsaGuides ( PAGs).'

GE EAL Value: (EAL# RG10 3)'

Dose Rate-> 1000 mRem/hr

I
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Hope Creek Radiological EAL Setpoint Calculation Document
NEI 99-019 Rev. 05 EALs

Calculation for: GENERAL EMERGENCY - EAL AG1.4 - (1-131 Field Survey Sample
Analvsis)

Objective of Calculation:

Provide a Field Survey Sample Analysis value that equates to an offsite release that would result
in a dose of> 5000 mRem Thyroid CDE at or beyond the PROTECTED AREA Boundary.

Discussion:

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count rate
that would result in a Thyroid CDE dose of greater than 5000 mRem for one hour of inhalation at
or beyond the site boundary. This value exceeds the EPA Protective Action Guides (PAGs).
Releases of this magnitude are associated with the failure of plant systems needed for the
protection of the public.

The Iodine-131 field survey sample concentration and count rate threshold is based on I-131
dose conversion factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE
Dose Rate of> 5000 mRemihr for 1-13 1.

Field Survey 1-13 1 Sample Analysis results are provided as sample concentration in units of
uCi/cc for field samples counted in a Multi-Channel-Analyzer (MCA).

Derivation / Calculation:

The release sample concentration calculations are as follows.

The sample concentration is calculated using the 1-13 1 Dose Conversion Factor from EPA-400:
Solving the following equation for ýtCi/cc:

mRemlhr = (pCi/cc)(Dose Conversion Factor)
Then;

5 000m Re 77 / hr
1-131 Sample Concentratio71 (jaCi/cc) = (e) 3.85E-06 VCilcc1.30) E + 0977 Re 77 //pCi / cc / h7-

Where 1.30E+09 mRem/4&Ci/cc/hr is the Dose Conversion Factor from EPA-400, Table 5-4,
Thyroid Dose, and includes the EPA breathing rate.

GE EAL Values: (EAL# RGlo3)

1-131 Concentration > 3.85Eo06 .tCl/cc
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1. PURPOSE

This document provides an explanation and rationale for each Hope Creek Generating
Station (HCGS) Emergency Action Level (EAL). It should be used to facilitate review of the
HCGS EALs, provide historical documentation for future reference and serve as a training
aid. Decision-makers responsible for implementation of the Event Classification Guide (ECG)
may use this document as a technical reference in support of EAL interpretation. This
information may assist the Emergency Coordinator in making classifications, particularly
those involving judgment or multiple events. The information may also be useful in training,
for explaining event classifications to offsite officials, and facilitate regulatory review and
approval of the classification scheme.

The expectation is that emergency classifications are to be made as soon as conditions are
present and recognizable for the classification, but within 15 minutes or less in all cases of
conditions present. Use of this document for assistance is not intended to delay the
emergency classification.

This document is controlled pursuant to 10 CFR 50.54(q).

2. Emergency Classification Descriptions

The NRC and Federal Emergency Management Agency (FEMA) established four emergency
classes for fixed nuclear facilities.

An emergency class is used for grouping off-normal nuclear power plant conditions according
to their relative radiological seriousness and the time sensitive onsite and offsite actions
needed to respond to such conditions.

The four emergency classes are (in order of less severe to most severe):

o Unusual Event (UE)

o Alert (A)

o Site Area Emergency (SAE)

o General Emergency (GE)

Hope Creek Page 2 of 11 Rev. 0 (draft E)
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2.1 Unusual Event

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

o The lowest level of emergency at the plant, which can usually be handled by the normal
operating shift.

o No releases of radioactive material requiring offsite response or monitoring are
expected unless further degradation of safety systems occurs. Dose consequences in
Unrestricted Areas would not reach 20 mRem TEDE.

2.2 Alert

Events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable life
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION.

o Emergency Response personnel are required in addition to the normal operating shift.
The entire emergency response organization is called in. The TSC is activated; and the
EOF and ENC are manned and may activate if needed for support.

o Any release of radioactive material is expected to be limited to a small fraction of the
EPA Protective Action Guideline exposure levels. Dose consequences in Unrestricted
Areas Would not reach 100 mRem TEDE.

2.3 Site Area Emergency

Events are in progress or have occurred which involve an actual or likely failure of plant
functions needed for protection of the public or HOSTILE ACTION that result in intentional
damage or malicious acts; (1) toward site personnel or equipment that could lead to the likely
failure of or; (2) that prevent effective access to equipment needed for the protection of the
public.

o The entire emergency response organization is activated.

o Any release of radioactive material is not expected to exceed EPA Protective Action
Guideline exposure levels beyond the plant boundary. Dose consequences in
Unrestricted Areas not to exceed 1000 mRem TEDE.
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2.4 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 or HOSTILE ACTIONS
that result in an actual loss of physical control of the facility.

o The entire emergency response organization is activated.

o Release of radioactive material can be expected to exceed EPA Protective Action
Guideline exposure levels of 1000 mRem TEDE in Unrestricted Areas.

3. Fission Product Barriers

Many of the EALs derived from the NEI 99-01 methodology are fission product barrier based.
That is, the conditions that define the EALs pertain to the loss or potential loss of 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; "Potential Loss" infers an increased probability of barrier loss and
decreased certainty of maintaining the barrier.

3.1 Barrier Descriptions

The EAL fission product barriers are:

Fuel Clad Barrier (FB): The Fuel Clad barrier consists of the 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 Fuel Clad barrier.

Reactor Coolant System Barrier (RB): The Reactor Coolant System barrier includes the
reactor vessel shell, vessel head, CRD housings, vessel nozzles and penetrations, and all
primary systems directly connected to the RPV up to the outermost primary containment
isolation valves.

Containment (CB): The Containment barrier includes the drywell, the torus, their respective
interconnecting paths, and other connections up to and including the outermost
containment isolation valves.

3.2 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria for event classification relate to fission product barrier loss or potential
loss:

UNUSUAL EVENT

ANY loss or ANY potential loss of Containment
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ALERT

ANY loss or ANY potential loss of either Fuel Clad or RCS

SITE AREA EMERGENCY

Loss or potential loss of ANY two barriers OR

Potential loss of 2 barriers with the loss of the 3 rd barrier

GENERAL EMERGENCY

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

Discrete threshold values associated with fission product barrier loss and potential loss are
given in Attachment 1 ,.Use of Fission Product Barrier Table. The bases for the thresholds are
discussed in the following ECG sections:

" EP-HC-111-221 EAL Bases fo.r Fuel Clad Barrier

o EP-HC-1 11-222 EAL Bases for RCS Barrier

o EP-HC-1 11-223 EAL Bases for Containment Barrier

A point system (described in Attachment 1T) is used to determine fission product barrier
emergency classification levels as well as Protective Action Recommendations (PARs) if a
General Emergency is declared. . ...

4. EAL Relationship to EOPs -

Where possible, the EALs have been made consistent with and utilize the conditions defined
in the HCGS Emergency Operating Procedures (EOPs). While the symptoms that drive
operator actions specified in the EOPs 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. When
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 EOPs, classification of
emergencies using these EALs is not dependent upon EOP entry or execution. The EALs can
be utilized independently or in conjunction with the EOPs.

5. Symptom-Based vs. Event-Based Approach

To the extent possible, the EALs are symptom-based; that is; the action level threshold 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
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variations in the types of events to be classified as emergencies. However, 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.

6. EAL Organization

6.1 EAL Groups

The EAL scheme is divided into three broad groups:

o EALs applicable under all plant Operational Conditions (OPCONs) - This group would
be reviewed by the EAL-user any time emergency classification is considered.

o EALs applicable only under hot OPCONs - This group would only be reviewed by the
EAL-user when the plant is in Hot Shutdown, Startup or Power Operations OPCONs.

o EALs applicable only under cold OPCONs - This group would only be reviewed by the
EAL-user when the plant is in Cold Shutdown or Refueling OPCONs or when the RPV
is defueled.

The purpose of the groups is to avoid review of hot condition EALs when the plant is in a cold
condition and avoid review of cold condition EALs when the plant is in a hot condition. This
approach significantly minimizes the total number of EALs that must be reviewed by the EAL-
user for a given plant condition, reduces EAL-user reading burden and, thereby, speeds
identification of the EAL that applies to the emergency.

6.2 EAL Categories and Subcategories

Within each EAL group, EALs are assigned to categories/subcategories. Category titles
generally align with the EAL Recognition Categories of NEI 99-01.

Subcategory titles are selected to represent conditions that are operationally significant to the
EAL-user. Subcategories are used as necessary to further divide the EALs of a category into
logical sets of possible emergency classification thresholds.
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The HCGS EAL categories/subcategories and their relationship to NEI Recognition Categories
are listed below.

HCGS EALs

Category Subcategory

Group: Any Operatinq Mode:

R - Abnormal Rad Release / Rad Effluent 1 - Offsite Rad Conditions
2 - Onsite Rad Conditions/Fuel Pool

Events
3 - CRPCAS Rad

E - ISFSI Spent Fuel Transit & Storage

H - Hazards & Other Conditions Affecting 1 - Natural & Destructive Phenomena
Plant Safety 2 - Fire or Explosion

3 - Hazardous Gas
4 - Security
5 - Control Room Evacuation
6 - EC Judgment

Group: Hot Conditions:

S - System Malfunction 1 - Loss of AC Power
2:- Loss of DC Power.

. 3 - A TWS Criticality
4 - Inability to Reach or Maintain

Shutdown Conditions
5 - Instrumentation
6 - Communications

u7-FelClad Degradation
- 8- RCS Leakage .

F Fission Product Barrier Degradation' None -

Group: Cold Conditions:

C - Cold Shutdown / Refuel System 1 - Loss of AC Power
Malfunction 2 - Loss of DC Power.

3 - RPV Level-
4 - RCS Temperature
5 - Communications
6 - lnadveirteht Criticality

7. Operational Condition Applicability,

With the exception of ISFSI (which is not assigned an OPCON), NEI 99-01 assigns one or
more operational conditions to each EAL. The ISFSI EAL will be applicable in all OPCONs at
Hope Creek Generating Station; as such, OPCON applicability is N/A for the ISFSI EAL.

7.1 OPCON Definitions

Power Operations

Reactor mode switch is in RUN

2 Startup

Hope Creek Page 7 of 11 Rev. 0 (draft E)
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The mode switch is in STARTUP/HOT STANDBY

3 Hot Shutdown

The mode switch is in SHUTDOWN and reactor coolant temperature is > 200OF

4 Cold Shutdown

The mode switch is in SHUTDOWN and reactor coolant temperature is < 200OF

5 Refueling

The mode switch is in REFUEL or SHUTDOWN and reactor coolant temperature
is < 1401F with fuel in the vessel and vessel head closure bolts less than fully
tensioned or head removed

7.2 Added NEI 99-01 condition

D Defueled

All reactor fuel removed from RPV. (Full core off load during refueling or
extended outage).

(Although Defueled is not a Technical Specification defined OPCON, it
corresponds to the Refueling OPCON when all reactor fuel is removed from the
RPV.)

7.3 Applicability

The plant operational condition 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 operational condition applicability of the EALs. If a lower or higher plant
operational condition is reached before the emergency classification is made, the declaration
shall be based on the operational condition that existed at the time the event occurred.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that have Cold
Shutdown or Refueling for OPCON applicability, even if Hot Shutdown (or a higher OPCON) is
entered during any subsequent heat-up. In particular, the fission product barrier EALs are
applicable only to events that initiate in Hot Shutdown or higher.

8. EAL Technical Bases Organization

EAL technical bases are provided for each EAL according to:

o EAL category (R, E, H, S, F and C)

" EAL subcategory
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Figures cited in EAL basis discussions are provided in Attachment 2. EAL defined terms and
abbreviations and acronyms are listed in Attachments 3 and 4, respectively.

For each EAL, the following information is provided:

o EAL Category Letter & Title

o EAL Subcategory Number & Title

o Initiating Condition

Site-specific description of the generic IC given in NEI 99-01.

o OPCON Applicability

One or more of the following OPCONs comprise the conditions to which each EAL is
applicable: 1 - Power Operations, 2 - Startup, 3 - Hot Shutdown, 4 - Cold Shutdown, 5 -
Refueling, D - Defueled, N/A - Not Applicable or All.

For Fission Product Barrier Table bases, OPCON Applicabi.lity.is always OPCON 1,2
and 3. For these EALs, the barrier threat (Loss or Potential Loss) is listed.

o EAL# and Classification Level (EAL# & Point Value for Fission Product Barrier Table
EAL bases):

The EAL number is a unique identifier to support accurate communication of the
emergency classification to onsite and offsite personnel. Four characters define each
EAL identifier:

Categ6ry R, E, H, S and C EALs: (Example: SU7.1).

1. First character (letter)- Corresponds to the EAL category (R, E, H, S or C)

2. Secondcharacter (letter) - Emergency classification level: U for Unusual
Event, A for Alert, S for Site Area Emergency, or G for General Emergency

3. Third character (number): Subcategory number within the given category.
Subcategories are sequentially numbered beginning with the number one (1).
If a category does not have a subcategory, this character is'assigned the
number one (1).

4. Fourth character (number): The numerical sequence of the EAL within the
EAL subcategory. If the subcategory has only one EAL, it is given the number
one (1).
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Selected EALs in Category H have been designated as "Common Site" events.
These events are annotated with the phrase "(Common Site)" immediately
following the classification level.

Category F Fission Product Barrier EALs: (Example CB4-P)

1. First and second characters (letters) identify the barrier to which the EAL
applies.

FB: Fuel Clad Barrier

RB: Reactor Coolant Barrier

CB: Containment Barrier

2. Third character (number) - Sequential number beginning with the number
one (1) for the first threshold in the barrier loss or potential loss of the Fission
Product Barrier Table (Attachment 1)

3. Last character (letter) preceded by a dash (-) designates if EAL is for a
potential loss or loss of the barrier in question.

P: Potential Loss

L: Loss

" EAL (enclosed in rectangle)

Exact wording of the EAL as it appears in the EAL wallcharts.

o Basis

The basis discussion applicable to the EAL taken from NEI 99-01.

o Explanation/Discussion/Definitions

Description of the site-specific rationale for the EAL.

o EAL Basis Reference(s)

Source documentation from which the EAL is derived. The first reference in each list
gives the NEI 99-01 IC and example EAL number. A cross-reference of HCGS EALs
and NEI 99-01 ICs/EALs is given in Attachment 5.
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9. REFERENCES

9.1 NEI 99-01 Revision 5, Methodology for Development of Emergency Action Levels,
Final, February 2008 (ADAMS Accession Number of ML080450149)

9.2 NRC Regulatory Issue Summary (RIS) 2003-18, Supplement 2, Use of Nuclear Energy
Institute (NEI) 99-01, Methodology for Development of Emergency Action Levels
Revision 4, Dated January 2003 (December 12, 2005) (ADAMS Accession Number of
ML051450482)

9.3 NRC Regulatory Issue Summary (RIS) 2007-02 Clarification of NRC Guidance for
Emergency Notifications During Quickly Changing Events, Dated February 2007
(ADAMS Accession Number of ML06237031 1)

9.4 Hope Creek EAL Comparison Matrix - NRC submittal document that defines
differences between NEI 99-01, Rev. 05 and PSEG submitted HC EALs
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EVENT CLASSIFICATION GUIDE (ECG) USE

NOTE

It is expected the Shift Manager (SM) always serves as the Emergency Coordinator
(EC) during the initiating event even if the SM is out of the control room. The Control
Room Supervisor (CRS) assumes operational command and control responsibility for
the shift crew but not as the EC. The CRS should ensure that the SM is immediately
called back to the control room on any conditions that require ECG assessment. Only
if the SM is not able (sick or hurt) may the CRS serve as the EC.

1. EC Judgment

The EALs described in the ECG are not all inclusive and will not identify each and every
condition, parameter or event which could lead to an event classification. The following
guidance should be used by the EC:

IF an EAL has been exceeded, but satisfaction of the Initiating Condition (IC) is
in question,

THEN CLASSIFY the event lAW the EAL.

IF however, it is clear that the EAL has NOT been exceeded (and will not),

THEN DO NOT classify the event.

IF an IC has been satisfied, but exceeding the specific EAL is in question,

THEN CLASSIFY the event lAW the IC.

In any case,

IF the plant conditions are equivalent to one of the four emergency classes as
described in Section 2 of EP-HC-1 11-201,

THEN CLASSIFY the event based on EC discretion lAW EALs in Category H.

2. Assessment Time

2.1 Timeliness

Assessment of an Emergency Condition should be completed in a timely manner, which is
considered to be within 15 minutes of when events are known or should have been known.
If an EAL specifies a duration time (e.g., loss of annunciators for 15 minutes or longer), the
assessment time runs concurrently with the EAL duration time and is the same length.
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2.2 Duration Time Exceeded

If an event is recognized or reported and the required duration time is known to have already
been exceeded, the duration portion of the EAL should be considered as being satisfied and
the assessment time for the remaining portions of the EAL should be within 15 minutes from
the time of recognition.

3. Implementing Actions

The ECG is not a stand-alone document. At times, the ECG will refer the user to other
attachments or procedures for accomplishment of specific evolutions such as: Accountability,
Recovery, development of PARs, etc. The ECG should be considered an "Implementing
Procedure" and used in accordance with the requirements of a Level 2 - Reference Use
procedure as defined in HU-AA-104-101, Procedure Use and Adherence. The ECG
classification sections allow for judgment and decision making as to whether or not an EAL is
exceeded.

NOTE

Comparison of redundant instrumentation, indications, and/or alarms should be used to
confirm actual plant conditions.

4. Classification

The primary-tools for determining the emergency classification level are the EAL wallcharts.
The user of the EAL wallcharts may (but is not required to) consult the EAL Technical• Bases in
order to obtain additional information concerning the EALs under clas-sification consideration.
To use the EAL wallcharts, follow this sequence:

1. Assess the event and/or plant conditions and determine which EAL Group is most
appropriate.

2. Review EAL categories and subcategories on the appropriate wallcharts.

3. For each applicable subcategory, review EALs in the- subcategory beginning with the
highest emergency classification level to the lowest classification level (left to right).

4. If the HOT conditions wallchart is employed, also reviewthe Fission Product Barrier
(FPB) Table (Wallchart sheet 3) as follows:

a. Examine the FPB categories in the left column of the table.

b. Select the category that most likely coincides with event conditions.

c. Review all thresholds in this category for each fission product barrier.

d. For each threshold that is exceeded, identify its point value and determine the
classification level in accordance with the instructions on the Fission Product Barrier
Table (or in EAL Technical Basis, Attachment 1).
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NOTE

The Emergency Coordinator should classify and declare an emergency before an
Emergency Action Level (EAL) is exceeded if, in the EC's judgment, it is determined
that the EAL will be exceeded within 2 hours

5. REVIEW the associated EALs as compared to the event and SELECT the highest
appropriate emergency. If identification of an EAL is questionable refer to paragraph 1
above.

If there is any doubt with regard to assessment of a particular EAL, the ECG EAL
Technical Basis Document should be reviewed. Words contained in an EAL that appear
in uppercase and bold print (e.g., VALID) are defined at the end of the basis for the
EAL. Words or numbers contained in an EAL that are in bold print but not uppercase
are EAL threshold values (e.g., 2! 15 minutes).

6. If an EAL has been exceeded, equal level EALs or lower level EALs are not required to
be seperately reported as long as the applicable information is communicated to the
NRC using ECG Attachment 5, EP-HC-1 11-F5, NRC Data Sheet Completion
Reference.

7. When the Shift Manager (SM) is the Emergency Coordinator, the Shift Technical
Advisor (STA) is responsible to perform an independent verification of the EAL
classification. The STA verification does not alleviate the requirement of the SM to
make a timely classification. Should the SM fill the STA role, independent verification of
the EAL classification will be delegated to another on-shift SRO, the Independent
Assessor.

8. Identify and implement the referenced ECG form based on the Emergency
Classification Level.

o Unusual Event Implement EC-HC-111-F1

o Alert Implement EC-HC-1 11 -F2

o Site Area Emergency Implement EC-HC-1 11-F3

o General Emergency Implement EC-HC-111-F4

o Unusual Event (Common Site) Implement EC-HC-111-F8

9. Continue assessment after classification and attachment initiation, by returning to the
EAL wallcharts to review EALs that may result in escalation/de-escalation of the
emergency level.
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5. Emergency Short Duration Events

1. A Short Duration emergency event is a transitory event that meets or exceeds one or
more EALs for less than 15 minutes (i.e., action is taken and the plant returned to a
condition in which no EAL applies). For a Short Duration event the Control Room Staff
is aware of the event and realizes that an EAL had been exceeded.

2. Short Duration events that occur will be assessed and emergency classification made,
if appropriate, within 15 minutes of control room indications or the receipt of the
information, indicating that an EAL has or had been exceeded. This classification is to
be-made even if no EALs are currently being exceeded (i.e., actions have been taken
to stabilize the Plant such that no EALs currently apply).

3. For some events, the condition may be corrected before a declaration has been made.
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
radiochemistry sampling, may be necessary). 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.

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

6. Conditions Discovered After-the-Fact

There may be cases in which a plant condition that exceeded an EAL 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-1 022, Rev. 2, Section 3, should be applied.

1. An After-the-Fact event is defined as an event that exceeded an EAL threshold and
was not recognized at the time of occurrence but is identified greater than 1 hour after
the condition has occurred (e.g., as a result of a routine log review, record review, post
trip review, engineering evaluation) and the condition no longer exists.

2. For an After-the-Fact event the Control Room Staff was either not aware of the event or
did not realize that an EAL was exceeded at the time of the occurrence.

3. Plant emergency events that are in progress or have occurred with ongoing adverse
consequences/effects should not be considered After-the-Fact events and should
therefore be classified and declared as an ongoing emergency event.
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4. EMERGENCY CONDITIONS - After-the-Fact events that occur will be assessed and
evaluated to ensure that no EAL currently applies. An emergency declaration is NOT
required and a non-emergency, One-Hour Report should be initiated in accordance
with non-emergency RALs in the ECG.

7. NRC Communications During An Emergency Guidance

1. Complete and accurate communications with the NRC Operations Center during
emergencies is required and expected. The purpose of notifying the NRC within one-
hour of an emergency, is to provide event information when immediate NRC action may
be required to protect the public health and safety OR when the NRC needs accurate
and timely information to respond to heightened public concern. If the information we
provide is not accurate or does not contain sufficient detail, then we hamper the NRC
from doing their job.

2. The NRC Data Sheet, along with the Initial Contact Message Form, is the primary
vehicle to ensure the NRC is kept informed. General Guidance on completing the event
description portion of the NRC Data Sheet is provided in the NRC Data Sheet (ECG
Attachment 5).

8. Event Retraction Guidance

IF an ENS notification to the NRC was made as directed by the applicable
ECG Attachment AND it is later determined that the event or condition is
not reportable,

THEN the notification may be retracted as follows:

1. OBTAIN both the Operations Shift Manager's and Shift Manager's approval of any
proposed retractions. Ensure Reg Assurance is consulted prior to approval to retract an
Event.

2. COMPLETE Page 1 of the ECG Attachment 5, EP-HC-1 11 -F5, NRC Data Sheet
Completion Reference, providing a retraction of the original notification. Event.
Description Section of NRC Data Sheet should explain the rationale for the retraction,

3. NOTIFY the NRC Operations Center and NRC Resident Inspector.

4. RECORD on the NRC Data Sheet the name of the NRC contact that received the
retraction information.

5. FORWARD the retraction NRC Data Sheet with the rest of the original attachment of
the ECG that was implemented when the original notification was made to the
Operations Shift Manager.
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9. Common Site Events Guidance

1. Selected EALs in CategQry H (Unusual Event level only) have been designated as
"Common Site" events. These events will be annotated with the words "Common Site"
just below the OPCON applicability line in the wallcharts and next to the classification
level in the EAL Bases document.

2. The Common Site UE ECG Attachment 8, EP-HC-1 11-F8, Declaration of "Common
Site" UE, will direct the SM to establish agreement on which SM will declare and report
the event. Therefore, either Salem or Hope Creek will .report Common Site Unusual
Events,, but not both.

3. Events class.ified. at an Alert or higher level require plant specific information to be
provided to the states of New Jersey and Delaware, the NRC, and to PSEG Emergency
Response Facilities and therefore will not be classified as common site events.

10. EAL Classification .Considerations

1. Planned evolutions involve preplanning to address the limitations imposed by the
condition, the performance of required surveillance testing, and the implementation of
specific controls prior to knowingly entering the condition in accordance with the,
specific requirements of the HCGS Technical Specifications. Activities which cause the
site. to operate. beyond that allowed by the HCGS Technical Specifications, planned or
unplanned, may. result in an EAL threshold being met or exceeded. Planned
evolutions to test, manipulate, repair, perform maintenance or modifications to
systems and equipment that result in an EAL value being met or exceeded are
not.subject to classification arid activation requirements as .long as theýevolution
proceeds as planned and is within the operational limitations imposed by the
specific- ope"rating license. Hdwever, these conditions may be subject to the reporting
requirements of 10 CFR 50.72.

2. All classifications are to be based upon VALID indications, reports or conditions.
Indications, reports or conditions are considered VALID when they are verified by (1)
an instrumehtchahnnel check,' o'r(2) in'dications on related or redundant indications, or
(.3) by'direcf6bser;vatin by plant neison el, such that doubt related to the indication's
operability, the condition's existence, or the report's accuracy is removed. Implicit in this
definition is the need for timely assessment.' .

3. Although the majority of the EALs provide'very specific thresholds, the Emergency
Coordinator must remain alert to events or conditions that lead to the conclusion that
exceeding the EAL. is IMMINENT. If, in the judgment.of.the Emergency Coordinator, an
I MM.NENT'situation is athand, the classification should be made as if.the threshold
has been-exceeded. While thlis is particularly prudent at the higher emergency

classification levels (as the early classification may provide for more effective
implementation of protective measures), it is nonetheless applicable to all emergency
classification levels.
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4. When multiple simultaneous events occur, the emergency classification level 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. Further guidance is
provided in RIS 2007-02, Clarification of NRC Guidance for Emergency Notifications
During Quickly Changing Events.

5. Another important aspect of usable EAL guidance is the consideration of what to do
when the risk posed by an emergency is clearly decreasing. A combination approach
involving recovery from General Emergencies and some Site Area Emergencies and
termination from Unusual Events, Alerts, and certain Site Area Emergencies causing no
long term plant damage appears to be the best choice. Downgrading to lower
emergency classification levels adds notifications but may have merit under certain
circumstances. Refer to procedure NC.EP-EP.ZZ-0405, Emergency Termination -
Reduction - Recovery, for detailed directions.

6. The logic used for the Fission Product Barrier EALs reflects the following
considerations:

" The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the
Primary Containment Barrier. Unusual Events associated with RCS and Fuel
Clad Barriers are addressed under EALs in Category S, System Malfunctions.

o The ability to escalate to higher emergency classification levels as an event
deteriorates must be maintained. For example, RCS leakage steadily increasing
would represent an increasing risk to public health and safety.

o The Primary Containment Barrier should not be declared lost or potentially lost
based on exceeding Technical Specification action statement criteria, unless
there is an event in progress requiring mitigation by the Primary Containment
barrier. When no event is in progress (Loss or Potential Loss of either Fuel Clad
and/or RCS barrier) the Primary Containment Barrier status is addressed by
Technical Specifications.
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

All

EAL# & Classification Level: RUI.1 - UNUSUAL EVENT

EAL:

VALID gaseous monitor reading > Table R-1 column "UE"

AND

> 60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time
has elapsed, but should declare the event as soon as it is determined
that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the
release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.
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EAL# RU 1A



HCGS ECG - EAL Technical Bases EP-HC-1 11-203

Table R-i Effluent Monitor Classification Thresholds*

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas B5097

Rad Release

OR OR

SUM of: SUM of:
FRVS Vent NGO 9RX6800 5.25E+08 5.25E+07

+ + 3.OE+06 pCi/sec 3.OE+04 p0Ci/sec~~pCi/sec, P:Ci/sec ..
North Plant

Vent NG 9RX590

+ +

South Plant 9RX580
Vent NG

+ +
Hardened

Torus Vent NG

The lesser of the following
thresholds:.

Liquid 0 >200X the High 'Alarm Setpoint 2X the High Alarm
Radwaste 9oRX508 >5.80E-02 uCi/cc Setpoint
Discharge o u.8ccE

0 >1..50E-02 uCi/ccT- CST
•.discharge only

The lesser of the following

-2 Cooling Tower thresholds:: 2X the High Alarm
Blowdown 9RX506 0 > 200X the High Alarm Setpoint Setpoint

0 o >1.64E-03 pCi/cc

The lesser of the following
thresholds:

TB Circ Water 0 > 20OX the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 ----....- o > 4.80E-04 pCi/cc - for Setpoint

continuous release
o >5.80E-02 uCi/cc for batch

release

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses a potential decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.
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The multiple of two times the ODCM limits is specified in EAL RU1.1 only to distinguish
between non-emergency conditions. While this multiple obviously corresponds to an off-site
dose or dose rate, the emphasis in classifying this event is the degradation in the level of
safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed the threshold identified in the EAL.

This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared.

Explanation/Discussion/Definitions:

The column "UE" gaseous release value in Table R-1 represents two (2) times the calculated
ODCM release rate limits.

Instrumentation that may be used to assess this EAL is listed below:

o SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

o 9RX680 (RE-4811A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

o 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

o 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources.

o 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.
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Definitions:

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

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU1 Example EAL #1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive&Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

RU1.2 - UNUSUAL EVENT

All

EAL:

ANY VALID liquid monitor reading > Table R-1 column "UE"

AND

> 60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time
has elapsed, but should declare the event as soon as it is determined
that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the
release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.

Hope Creek Page 1 of 4 Rev. 0 (draft E)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

Table R-i Effluent Monitor Classification Threshoids*.. .

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) sPDS Point
• Offsite Gas ....

Rad Release B5097

OR OR

SUM of: SUM of:
FRVS Vent NG 9RX680

W + + 3.OE+06 pCi/sec 3.OE+04 pCi/secpCi/sec pCi/sec
North Plant 9RX590

Vent NG
+ -+

South Plant
Vent NG

+ I +

Hardened
Torus Vent NG 9X1

The lesser of the following
thresholds:

Liquid 0.o >200X.the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508 ---- -. . .

.o.>5.80E-02 uCi/cc - ... SetpointD ischa rg e. ... , .. .. . .. • • _ ...- ,. . . . . . .

o >1.50E-02 uCi/cc - CST
•_____ _ _ _"_. .. ... discharge on Iy

The lesser of the following.
-2 Cooling Tower thr;sholds:.. 2X the High Alarm

Blowdown 9RX506 .... o > 200X the High•Alarr Setpoint Setpoint

o .:.?...... 1.64E-03 pCi/cc ........... .........

The lesser of the following
thresholds:

TB Circ Water o > 200X the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 ---- o > 4.80E-04 pCi/cc - for Setpoint

continuous release
o >5.80E-02 uCi/cc for batch

release

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses a potential decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.
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HCGS ECG - EAL Technical Bases EP-HC-111-203

The multiple of two times the ODCM limits is specified in EAL RU1.2 only to distinguish
between non-emergency conditions. While this multiple obviously corresponds to an off-site
dose or dose rate, the emphasis in classifying this event is the degradation in the level of
safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed the threshold identified in the EAL.

This EAL is intended for sites that have established effluent monitoring on non-routine liquid
release pathways for which a discharge permit would not normally be prepared (Cooling Water
Blowdown & TB Circ Water) as well as planned batch releases for which a radioactivity
discharge permit is prepared (Radwaste Discharge).

Explanation/Discussion/Definitions:

The column "UE" liquid release values in Table R-1 represent two (2) times the current High
Alarm Setpoint based on the current liquid release pathway discharge permit for the specified
monitor. Instrumentation that may be used to assess this EAL is listed below:

o 9RX508 (RE-4861) Liquid Radwaste Discharge (Upper Range is 5.8E-02 uCi/cc)

The Liquid Radwaste Discharge Line Monitor provides the alarm and automatic
termination of liquid radioactive material releases from the liquid rad waste treatment
and monitoring system.

o 9RX506 (RE-8817) Cooling Tower Blowdown (Upper Range is 1.OE-02 uCi/cc)

The Cooling Tower Blowdown Effluent Radiation Monitor monitors radioactivity in the
cooling tower blowdown before it is discharged into the Delaware River and warns
personnel of an excessive amount of radioactivity (greater than ODCM Limits) being
released to the environment. The Cooling-Tower Blowdown Effluent Monitor provides
an Alarm function only for releases into the environment.

o 9RX505 (RE-4557) Turbine Building Circulating Water Dewatering Sump Discharge
(Upper Range is 5.8E-02 uCi/cc)

The Turbine Building Circulating Water Dewatering Sump Discharge Monitor provides
alarm and automatic termination of liquid radioactive releases from the circulating water
dewatering sump. The sump pumps discharge to the circulating water system to the
cooling tower basin. The Turbine Building Circulating Water Dewatering Sump is a
normal radwaste discharge pathway and is monitored as such because of possible
contamination from the Turbine Building Ventilation drains.

Definitions:

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
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the conditibn's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis. Reference(s):

1. NEI 99-01 Rev. 5, AU1 Example EAL #2
2. HCGS Offsite Dose Calculation Manual (ODCM), Section 3.3.7.10- Radioactive Liquid

Effluent Monitoring Instrumentation
3. HCGS Offsite Dose Calculation Manual (ODCM), .Table 1-1 Parameters for Liquid Alarm

Setpoint Determination
4. HCGS Offsite Dose Calculation Manual (ODCM), Appendix A, Evaluation of Default MPC

Value for Liquid Effluent Monitors
5. HC UFSAR TABLE 11.5-1 - Hope Creek Radiation Monitoring Systems, Rev 10
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 2 times the ODCM for 60 minutes
or longer

EAL# & Classification Level: RU1.3 - UNUSUAL EVENT

OPCON Applicability: All

EAL:

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > Table R-2 column "UE"

AND

> 60 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time
has elapsed, but should declare the event as soon as it is determined
that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the
release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.

Table R-2 Effluent Sample classification Thresholds

Release Point Sample ALERT UE

NG 7.10E-01 pCi/cc 7.10E-03 pCi/cc
1-131 8.20E-04 jiCi/cc 8.20E-06 pCi/cc

N P vNG 1.52E-01 •ICi/cc 1.52E-03 pCi/cco North Plant Vent
1-131 1.80E-04 L.Ci/cc 1.80E-06 pCi/cc

NG 1.44E-02 pCi/cc 1.44E-04 pCi/ccSouth Plant Vent
[-131 1.68E-05 ý.Ci/cc 1.68E-07 iCi/cc

Unmonitored Isotopic 200 x ODCM 3/4.11.2 2 x ODCM 3/4.11.2

Liquid Radwaste Discharge Isotopic 200 x 0DCM 3/4.11.1 2 x ODCM 3/4.11.1

' Cooling Tower Blowdown Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

-' TB Circ Water Discharge Isotopic 200 x ODCM 3/4.11.1 2 x 0DCM 3/4.11.1

Unmonitored Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Hope Creek Page 1 of 4 Rev. 0 (draft E)
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Basis:

This EAL addresses a potential decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is ihdicative of a degradation in these
features and/or controls.

The multiple of two times the ODCM limits is specified in EAL RU1.3 only to distinguish
between non-eme.rgency.co-nditions. While this multiple o bviously corresp0nds to an off-site
dose or dose rate, the emphasis in classifying this event is the degradation in the level of
safety of the plant, not th6 magnitude of the associated dose or dose rate.'

This EAL 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 for -> 60 minutes.

This EAL addresses uncontrolled releases that are detected by sample analyses, particularly
on unmonitored pathways, e.g., *spills of radioactivde liquids into storm drains, heat exchanger
leakage in river water systems, e c.

The'underlying basis of this EAL involves the 'degradation in the level of safety of the plant
implied by the uncontrolled release.-

Explanation/Discussion/Definitions:

Releases. in excess of two times the site Offsite Dose Calculation Manual (ODCM) Section
3/4.11.1 or 3/4.11.2 limits that continue for 60 minutes or longer represent an uncontrolled
situation and hence, a potential degradation in the level/of safety. The final[ integrated dose
(which is very low in the UNUSUAL EVENT emergency class) is not the primary concern here;
it is the degradation in plant control implied by the fact that the release was not isolated within
60 minutes.

Table R-2 provides calculated radiological release noble gas and iodine sample
concentrations that equate to a release that is 2 times the ODCM limits (Section 3/4.11.2) of
500 mRem/year as well as specifying liquid release effluent sample streams 2 times the
ODCM limits (Section 3/4.11.1.1, Liquid Effluent Concentrations).

Hope Creek has three gaseous release points for which sample concentration thresholds have
been calculated.. ,,

o FRVS - Filtration Recirculation Vent System
o NPV- North Plant Vent
o SPV - South Plant Vent

Hope Creek Page 2 of 4 Rev. 0 (draft E)
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AUL1 Example EAL #3
2. Off-Site Dose Calculation Manual, Section 3/4.11.1.1 - Liquid Effluents Concentrations
3. Off-Site Dose Calculation Manual, Section 3/4.11.2.1 - Gaseous Effluents Dose Rates
4. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

All

RAI.1 - ALERT

EAL:

VALID gaseous monitor reading > Table R-1 column "ALERT"

AND

> 15 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
release duration has exceeded, or will likely exceed, the applicable time. In
the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the
release start time is unknown.
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EAL# A I. i
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Table R-1 Effluent Monitor Classification Thresholds*

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPD:S Point
Offsite Gas B5097

Rad Release

OR OR

SUM of: SUM of:
FRVS Vent NG 9RX680
F 5.25E+08 5.25E+07 3.0E+06 pCi/sec 3.OE+04 pCi/sec

En pCi/sec pCi/sec
M North Plant

Vent NG

+ . +

South Plant 9RX580
Vent NG

+ +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid .. 0 >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508 ---- ----
Discharge 0 >5.80E-02 uCi/cc Setpoint

o >1.50E-02 uCi/cc -CST
"" "discharge only

The lesser of the following

- Cooling Tower thresholds: 2X the High Alarm"5 l o w o w n9 R X 5 0 6 ----. .----.

S Blowdown o > 200X the High Alarm Setpoint Setpoint

0 >1.64E-03 pCi/cc.-

The lesser of the following
thresholds:

TB Circ Water 0 > 200X the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 o > 4.80E-04 pCi/cc - for Setpoint

continuous release
o >5.80E-02 uCi/cc for batch

release

For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.
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The multiple of two hundred times the ODCM limits is specified in EAL RA1.1 only to
distinguish between non-emergency conditions. While this multiple obviously corresponds to
an off-site dose or dose rate, the emphasis in classifying this event is the degradation in the
level of safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared.

Explanation/Discussion/Definitions:

The column "ALERT" gaseous release value in Table R-1 represents two hundred (200) times

the calculated ODCM gaseous release rate limits.

Instrumentation that may be used to assess this EAL is listed below:

o SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

o 9RX680 (RE-481 1A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

o 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

o 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources

o 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.
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EAL# RAi .



HCGS ECG - EAL Technical Bases EP-HC-111-203

Definitions:

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

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA1 Example EAL #1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

EAL# & Classification Level: RA1.2 - ALERT

OPCON Applicability: All

EAL:

ANY VALID liquid monitor reading > Table R-1 column "ALERT"

AND

_ 15 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time
has elapsed, but should declare the event as soon as it is determined
that the release duration has exceeded, or will likely exceed, the
applicable time. In the absence of data to the contrary, assume that the
release duration has exceeded the applicable time if an ongoing
release is detected and the release start time is unknown.
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Table R-1 Effluent Monitor Classification Thresholds*

Release Point Monitor GE SAE ALERT UE*

SPDS- (Total) S PD-S Point

Offsite Gas B5097
Rad Release

OR OR

SUM of: SUM of:
FRVS Vent NG 9RX680 E 5E

a + + 5.i5Ec 5.i5Ec 3.0E+06 pCi/sec 3.OE+04 pCi/secIpCi/sec IpCi/sec
North Plant

Vent NG
4: - ... . . 4 .

South Plant 9RX580
Vent NG

+ +

Hardened
Torus Vent NG

The lesser.of the following.
thresholds:

Liquid 0 >200X the High Alarm Setpoint 2X the High Alarm
R a dw aste • 9 R X 5 0 8 . ---.... 0 . . .. ... e p o n. o>5.80E-02 uCi/cc •.. . .S ton
Discharge ..:. o • 2 UCicc . Sepon

o ý1 .50E-02 uCi/cc CST
discharge.only.-

............. . . *The lesser of. the following
"• Cooling Tower .R...... ' . thresholds: 2X the High Alarm"5 Blowdown 9RX506. •..."..• •

Blowdown o > 200X the High Alarm Setpoint Setpoint

. . . . ......... 0. . >1.64E-03 p C i/cc. . . ... ..... ... ...

The lesser of the following
thresholds:

TB Circ Water o > 200X the High Alarm Setpoint 2X the High Alarm
Discharge 9RX505 ----....- o > 4.80E-04 plCi/cc - for Setpoint

continuous release
o >5.80E-02 uCi/cc for batch

release

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. The occurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.
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The multiple of two hundred times the ODCM limits is specified in EAL RA1.2 only to
distinguish between non-emergency conditions. While this multiple obviously corresponds to
an off-site dose or dose rate, the emphasis in classifying this event is the degradation in the
level of safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL 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.

This EAL is intended for sites that have established effluent monitoring on non-routine release
pathways for which a discharge permit would not normally be prepared (Cooling Water
Blowdown & TB Circ Water) as well as planned batch releases for which a radioactivity
discharge permit is prepared (Radwaste Discharge).

Explanation/Discussion/Definitions:

Since the "high alarm" setpoint of the liquid release radiation monitors may vary based on the
latest release discharge permit, the ALERT column for liquid release values in Table R-1 was
developed taking into consideration setpoint variability, monitor range and the default high
alarm setpoints provided in the ODCM.

The EAL thresholds in Table R-1 for the ALERT call for the user to determine the lessor of
either two hundred (200) times the current high alarm setpoint (if still within the monitor's
indicating range) or two hundred (200) times the ODCM default high alarm setpoint. For
monitors that would be over-range using the two hundred (200) times the ODCM default High
Alarm Setpoint, the high end range value was chosen as the EAL threshold. Instrumentation
that may be used to assess this EAL is listed below:

" 9RX508 (RE-4861) Liquid Radwaste Discharge (Upper Range is 5.8E-02 uCi/cc)

The Liquid Radwaste Discharge Line Monitor provides the alarm and automatic
termination of liquid radioactive material releases from the liquid rad waste treatment
and monitoring system. Since 200 times the ODCM default High Alarm Setpoint would
be well above the range of the monitor's indication, the monitor's upper range of 5.8E-
02 uCi/cc was selected as an EAL threshold, for discharges not from the CST, to be
used only if 200 times the discharge permit calculated High Alarm Setpoint is not within
the monitors indicating range. For CST only discharges, the EAL threshold value
represents two hundred (200) times the ODCM default High Alarm Setpoint.

o 9RX506 (RE-8817) Cooling Tower Blowdown (Upper Range is 1.OE-02 uCi/cc)

The Cooling Tower Blowdown Effluent Radiation Monitor monitors radioactivity in the
cooling tower blowdown before it is discharged into the Delaware River and warns
personnel of an excessive amount of radioactivity (greater than ODCM Limits) being
released to the environment. The Cooling-Tower Blowdown Effluent Monitor provides
an Alarm function only for releases into the environment. The EAL threshold value
represents two hundred (200) times the ODCM default High Alarm Setpoint.
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0 9RX505 (RE-4557) Turbine Building Circulating Water Dewatering Sump Discharge
(Upper Range is 5.8E-02 uCi/cc)

The Turbine Building Circulating Water Dewatering Sump Discharge Monitor provides
alarm and automatic termination of liquid radioactive releases from the circulating water
dewatering sump. The sump pumps discharge to the circulating water system to the
cooling tower basin. The Turbine Building Circulating Water Dewatering Sump is a
normal radwaste continuous discharge pathway'and is monitored as such because of
possible contamination from the Turbine Building Ventilation drains. The EAL threshold
value for continuous releases represents two hundred (200) times the ODCM default
High Alarm Setpoint: For a batch release, 200 times the ODCM default High Alarm
Setpoint would be well above the range of the monitor's indi6ation and therefore the
monitor's upper range of 5.8E-02 uCi/dc was selected as an EAL threshold for batch
release only.

Definitions.:

VALID: An indication, rep'ort, or condition, is considered to be VALID when it is verified
by (l)::an in'str'ument'dhannel check, or(2) indications onfrelated or redundant
indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the. condition's existence, or the report's accuracy is removed.
Implicit in this definition is .the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev.; 5, AA1 Example EAL #2-
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.10 - Radioactive Liquid

Effluent Monitoring Instrumentation
3. HCGS Offsite Dose Calculation Manual (ODCM) Table .1-1 Parameters for Liquid Alarm

Setpoint Determination
4. HCGS Offsite Dose Calculation Manual (ODCM), Appendix A, Evaluation of Default MPC

Value for Liquid Effluent Monitors
5. HC UFSAR.TABLE 11.5-1 . Hope Creek Radiation Monitoring Systems, Rev 10
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Any release of gaseous or liquid radioactivity to the
environment greater than 200 times the ODCM for 15
minutes or longer

EAL# & Classification Level: RA1.3 - ALERT

OPCON Applicability: All

EAL:

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > Table R-2 column "ALERT"

AND

> 15 minutes have elapsed (Note 2)

Note 2: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
release duration has exceeded, or will likely exceed, the applicable time. In
the absence of data to the contrary, assume that the release duration has
exceeded the applicable time if an ongoing release is detected and the
release start time is unknown.

Table. R-2 Effluent Sample Classification Thresholds

"_" Release Point Sample ALERT UE

NG 7.10E-01 pCi/cc 7.10E-03 pCi/cc
FRVS Vent

1-131 8.20E-04 pCi/cc 8.20E-06 pCi/cc

NG 1.52E-01 pCi/cc 1.52E-03 pCi/cc
-North Plant Vent ID -131 1.80E-04 pCi/cc 1.80E-06 kCi/cc

ca~
N0 1.44E-02 pCi/cc 1.44E-04 pCi/cc

South Plant Vent
I-131 1.68E-05 pCi/cc 1.68E-07 pCi/cc

Unmonitored Isotopic 200 x ODCM 3/4.11.2 2 x ODCM 3/4.11.2

Liquid Radwaste Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

C ooling Tower Blowdown Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

-J TB Circ Water Discharge Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1

Unmonitored Isotopic 200 x ODCM 3/4.11.1 2 x ODCM 3/4.11.1
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Basis:

This EAL addresses an actual or substantial potential decrease in the level of safety of the
plant as indicated by a radiological release that exceeds regulatory commitments for an
extended period of time: .

Nuclear power plants incorporate features intended to control the release of radioactive
effluents to the environment. Administrative controls are established to prevent unintentional
releases, or control and monitor intentional releases. Theoccurrence of extended,
uncontrolled radioactive releases to the environment is indicative of a degradation in these
features and/or controls.

The myu l-tipl.e., of two hunddred times the..ODCM limits is specified.. in.EAL RA1..3 only to
distinguish between non-emergency conditions. While this multiple obviously corresponds to
an off-site dose or dose rate, the emphasis in"classifying this event is the degradation in the
level of safety of the plant, not the magnitude of the associated dose or dose rate.

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

Explaiiationh/Discussion/Definitions:

Confirmed sample analyses in excess of two hundred times the site Offsite Dose Calculation
Manual Sectioný 3/4.11A:1 or 3/4.1 1.;2 limitsthat continue for 15 minutes or lbonger epresent an
uncontrolled situationand hence, a 1otentialddgradation in the level of safety. This event
escalates from the UNUSUAL EVENT by raising the magnitude of the release by a factor of
100 over the UNUSUAL EVENT level (i.e., 200 times ODCM)......

Table R-2 provides calculated.radiological release noble gas. and iodine sample
concentrations that equate to a release that is 200 times the ODCM limit (Section 3/4.11.2) of
500 mRem/year as well as sppcifying.liquid release effluent sample streams 200 times the
ODCM limits (Section 3/4.11.1.1 Liquid Effluent Concentrations).

Hope Creek has three gaseous release points for Which sample concentration thresholds have
been calculated.

o FRVS - Filtration Recirculation Vent System
o NPV -. North Plant Vent
o SPV - South Plaht Vent

The required release duration was reduced to 15 minutes in recognition of the raised severity.
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA1 Example EAL #3

2. Off-Site Dose Calculation Manual, Section 3/4.11.1 - Liquid Effluents Concentrations
3. Off-Site Dose Calculation Manual, Section 3/4.11.2.1 - Gaseous Effluents Dose Rates

4. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)

Hope Creek Page 3 of 4 Rev. 0 (draft E)

EAL#: RA .3



HCGS ECG - EAL Technical Bases EP-HC-1 11-203

This page intentionally blank

Hope Creek Page 4 of 4 Rev. 0 (draft E)

EAL#: •] 3



HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

All

EAL# & Classification Level: RSI.1 - SITE AREA EMERGENCY

EAL:

VALID gaseous monitor reading > Table R-1 column "SAE"

AND

Dose assessment results are NOT available

AND

Ž_ 15 minutes have elapsed (Note 1)

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RS1.2) instead of gaseous monitor values. Do NOT
delay declaration awaiting dose assessment results.

The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.
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_.. _ "....._"_.. " - .Table R-1 Effluent Monitor Classification Thresholds*

Release Point Monitor GE SAE ALERT UE*'

.SPDS - (Total) SPDS Point
Offsite Gas B5097

Rad Release

OR OR

SUM of: SUM of:
u FRVS Vent NG 9RX68005.25E+08 5.25E+07+ + 3.OE+06 pCi/sec 3.OE+04 pCi/sec

pCi/sec pCi/sec
North Plant - , .. •

Vent NG

+ +

South Plant 9RX580
Vent NG

+ +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid 0 >200X the High- Alai-m Setpoint .2X the High Alar-m
Radwaste 9RX508
Discharge o >5.80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc - CST
discharge only

The lesser of the following .

2 Cooling Tower 9thresholds: 2X the High Alarm:Coolng T wer 9RX506 ".'-"' .. . .

= Blvwdown o > 200X the High Alarm Setpoint Setpoint
o >1.64E-03 iiCi/cc

The lesser of the following
.. .. . . . 1: thresholds:

TB Cir Waer. ,thresholds: nt 2X the High Alarm
200X the High Alarm SetpointCirc Water 9RX505 . o ? 4.80E-04 PCi/cc for Setpoint

continuous release

o >5.80E-02 uCi/cc for batch
release

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the site boundary
that exceed 10% 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 EALs, this EAL 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.
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The TEDE dose which forms the bases for the specified effluent monitor threshold is set at
10% of the EPA PAG.

The Table R-1 monitor list includes effluent monitors on all potential release pathways.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
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 EAL.

Explanation/Discussion/Definitions:

This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed 100 mRem
TEDE.

The column "SAE" gaseous effluent release value in Table R-1 corresponds to calculated
doses of 10% of the EPA Protective Action Guidelines (TEDE).

Instrumentation that may be used to assess this EAL is listed below:

o SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

o 9RX680 (RE-4811A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

o 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

o 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources.
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o 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.

If dose assessment results are available, EAL RS1.2 would dictate the need for a Site Area

Emergency classification due to abnormal radiation effluents.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

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

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL #1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous

Effluient Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

RS1.2 - SITE AREA EMERGENCY

All

EAL:

Dose assessment using actual meteorology indicates TEDE 4-day dose > 4.OE+02 mRem
or Thyroid CDE dose > 2.0E+03 mRem at or beyond the MINIMUM EXCLUSION AREA
(MEA)

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the MINIMUM
EXCLUSION AREA (MEA) that exceed 10% 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 EALs, this EAL 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 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.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
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 EAL.
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Explanation/Discussion/Definitions:

The dose assessment output on the Station Status Checklist (SSCL) is reported at, varying
distances from the plant as a TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr
release duration. To obtain the, approximate dose for a projected release condition of 1 hour,.
the TEDE 4-day dose value would need to be divided by 4.

A TEDE 4-Day Dose > 4.0E+02 mRem -correspond.directly to a TEDE dose rate value of 100
mRem/hr and exceeds 10% of the EPA Protective Actions Guides (PAGs). The Thyroid-CDE
Dose > 2.OE+03 mRem correspond directly. to an CDE dose, rate value of 500 mRem/hr and
exceeds 10% of the EPA PrbteCt'ive Actions'Guides (PAGs) which was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

For the purposes of this EAL, the Site Boundary for HCGS is the MINIMUM EXCLUSION
AREA distance; see definition below.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

MINIIMU.M EXCLUSION AREA (MEA): The closest location just beyond.the OWNER
CONTROLLED AREA 'where a member of the general public could gain access. For
.Hope Creek the MEA is, 0.56 miles.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Basis Reference(s):

1. NEI 99-0.1 Rev. 5, AS1 Example EAL #2
2. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 100 mRem TEDE or
500 mRem Thyroid CDE for the actual or projected duration
of the release

EAL# & Classification Level: RS1.3 - SITE AREA EMERGENCY

OPCON Applicability: All

EAL:

Field survey results indicate closed window dose rates > 100 mRem/hr expected to
continue for ? 1 hr at or beyond the PROTECTED AREA BOUNDARY

OR

Analyses of field survey samples indicate 1-131 concentration > 3.85E-07 pICi/cc at or
beyond the PROTECTED AREA BOUNDARY

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the PROTECTED
AREA BOUNDARY that exceed 10% 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 EALs, this EAL 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 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.

Explanation/Discussion/Definitions:

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count
rate that would result in a Thyroid CDE dose of greater than 500 mRem for one hour of
inhalation at or beyond the PROTECTED AREA BOUNDARY. This value exceeds 10% 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.
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The Iodine-131 field survey sample concentration and count rate threshold is based on 1-131
dose conversion factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE
Dose Rate of 500 mRem/hr for 1-131.

For the 'urposes of this EAL, the PROTECTED AREA BOUNDARY is used as it is an easily
determined: location to obtain a field suryvey dose rate reading or to obtain a field sample.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

PROTECTEDAREA (PA):. A security controlled area within the OWNER=
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is c6ntrolle-dat the SecurityOernter.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled.by
PSEG Nuclear as part of the. Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, alrea from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the'OCA."

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AS1 Example EAL #4.
2. HCGS Offsite Dose Calculation Manual Figure 5."1.1'-1, Area Plot Plan of Site
3. Hope Creek Radiological EAL Setpoint Calculation. Document (Attachment"6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

All

EAL# & Classification Level: RG1.1 - GENERAL EMERGENCY

EAL:

VALID gaseous monitor reading > Table R-1 column "GE"

AND

Dose assessment results are NOT available

AND

> 15 minutes have elapsed (Note 1)

Note 1: If dose assessment results are available, declaration should be based on
dose assessment (EAL RG1.2) instead of gaseous monitor values. Do
NOT delay declaration awaiting dose assessment results.

The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.
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Table R-1 Effluent Monitor Classification Thresholds*

Release Point Monitor GE SAE ALERT UE*

SPDS - (Total) SPDS Point
Offsite Gas B5097

Rad Release

OR OR

SUM of: SUM of:
SFRVS Vent NG 9RX6800 RSVn G 9X8 5.25E+08 5.25E+07

+ + 3.OE+06 pCi/sec 3.OE+04 pCi/sec
pNorth Plant Ci/sec pCi/sec

NorthantG 9RX590 "Vent NG

+ +

South Plant
• Vent NG

+ +

Hardened
Torus Vent NG

The lesser of the following
thresholds:

Liquid 0 >200X the High Alarm Setpoint 2X the High Alarm
Radwaste 9RX508 ....- " -e•-n
Discharge 0 >5.80E-02 uCi/cc Setpoint

0 >1.50E-02 uCi/cc-CST
discharge only

The lesser of the following

" Cooling Tower thresholds: 2X the High Alarm
9RX506 ....

u- Blowdown 0. o> 200X the High Alarm Setpoint . Setpoint
"J . . .o >1.64E-03 pCi/cc

.. The lesser, of the following
thresholds:

o > 200X the High Alarm Setpoint- •
TB Circ Water 2X the High Alarm

Discharge .95.5 o > 4.80E-04 aCi/cc - for
continuous release e

o >5.80E-02 uCi/cc for' batch
....release.............

* For high alarm conditions on offgas pretreatment monitor 9RX621 or 9RX622, refer to EAL SU7.1

Basis:

This EAL 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 EALs, this EAL 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

a wIthere may be large uncertainties associated with the source term and/or, meteorology.
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The TEDE dose which forms the bases for the specified effluent monitor threshold is set at the
EPA PAG.

The Table R-1 monitor list includes effluent monitors on all potential release pathways.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not 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 EAL.

Explanation/Discussion/Definitions:

This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed 1000 mRem
TEDE.

The column GE gaseous effluent release value in Table R-1 corresponds to calculated doses
of 100% of the EPA Protective Action Guidelines (TEDE).

Instrumentation that may be used to assess this EAL is listed below:

o SPDS Point B5097 - Offsite Gas Rad Release

The SPDS point represents the total sum of Rad Gas Releases of the below 4 potential
release pathways.

o 9RX680 (RE-4811A) FRVS Vent Noble Gas

FRVS is normally maintained in a standby condition. Upon FRVS actuation and reactor
building isolation, FRVS circulates the reactor building air through HEPA and charcoal
filters. Releases are made to the atmosphere via the FRVS Vent Exhaust units.

o 9RX590 (RE-4873B) North Plant Vent (NPV) Noble Gas

The NPV receives discharge from the gaseous radwaste treatment system (Offgas
system), Chem Lab exhaust and solid radwaste area exhaust.

o 9RX580 (RE-4875B) South Plant (SPV) Vent Noble gas

The SPV receives discharge from the service/radwaste building, reactor building,
condensate demineralizer, pipe chase, turbine building mechanical vacuum pumps,
gland seal exhaust, and other untreated ventilation sources.
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o 9RX518 Hardened Torus Vent (HTV)

The HTV Rad Gas Release value is a calculated release rate based on HRT Rad
detectors 9RX516 (low range) or 9RX517 (high range) and the HTV flow rate. The HTV
is not a normal release pathway and is only used when the primary containment is
vented per EOP/SAMG guidelines.

If dose assessment results are available, EAL RG1.2 would dictate the need for a General
Emergency classification due to abnormal radiation effluents.

Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

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, ot (3) by difect observation by plant personnel, such that doubt related to the
indicator's operability, the condition's"existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL #1
2. HCGS Offsite Dose Calculation Manual (ODCM) Section 3.3.7.11 - Radioactive Gaseous

Effluent Monitoring Instrumentation
3. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

EAL:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

RG1.2 - GENERAL EMERGENCY

All

Dose assessment using actual meteorology indicates TEDE 4-day dose > 4.OE+03 mRem
or Thyroid CDE dose > 2.OE+04 mRem at or beyond the MINIMUM EXCLUSION AREA
(MEA)

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the MINIMUM
EXCLUSION AREA (MEA) 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 EALs, this EAL 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 TEDE dose is set at the EPA PAG, while the 5000 mrem thyroid CDE was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Since dose assessment is based on actual meteorology, whereas the monitor reading EAL is
not, the results from these assessments may indicate that the classification is not 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 EAL.
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Explanation/Discussion/Definitions:

The dose assessment output on the SSCL is reported at varying distances from the plant as a
TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the
approximate dose for a projected release condition of 1 hour, the TEDE 4-day dose value
would need to be divided by 4.

A TEDE 4-Day Dose > 4.OE+03 mRem correspond directly to a TEDE dose rate value of 1000
mRem/hr and exceeds the EPA Protective Actions Guides (PAGs). The Thyroid-CDE Dose >
2.OE+04 mRem correspond directly.to an CDE dose rate value of 5000 mrRemlhr and exceeds
the EPA Protective Actions Guides(PAGs) which was established in consideration of the 1:5
ratio of the EPA PAG for TEDE and thyroid CDE.

For the purposes of this EAL, the Site Boundary for HCGS is the MINIMUM EXCLUSION

AREA distance; see definition below.

Definition's:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended .information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

M•ONIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
CONTROLLED AREA where a miemberof the general public could gairh access. For
Hope Creek the•.MEA is 0.56 miles.-

OWNER CONTROLLED AREA (OCA): Property' owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear acces's road
checkpoint and inward towards the stations is considered the OCA.

EAL Basis Referehce(s):

1. NEI99-01 Rev. 5, AG1 Example EAL #2
2. Hope Creek Radiological EAL Setpoint Calculation Document (Attachment 6)

Hope Creek Page 2 of 2 Rev. 0 (draft E)

EAL#: RG]2



HCGS ECG - EAL Technical Bases EP-HC-1 11-203

EAL Category:

EAL Subcategory:

Initiating Condition:

EAL# & Classification Level:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

1 - Offsite Rad Conditions

Off-site dose resulting from an actual or IMMINENT release
of gaseous radioactivity greater than 1000 mRem TEDE or
5000 mRem Thyroid CDE for the actual or projected
duration of the release

RG1.3 - GENERAL AREA EMERGENCY

All

EAL:

Field survey results indicate closed window dose rates > 1000 mRem/hr expected to
continue for > 1 hr at or beyond the PROTECTED AREA BOUNDARY

OR

Analyses of field survey samples indicate 1-131 concentration > 3.85E-06 p.Ci/cc at or
beyond the PROTECTED AREA BOUNDARY

Basis:

This EAL addresses radioactivity releases that result in doses at or beyond the PROTECTED
AREA 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 EALs, this EAL 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 TEDE dose is set at the EPA PAG, while the 5000 mrem thyroid CDE was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

Explanation/Discussion/Definitions:

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count
rate that would result in a Thyroid CDE dose of greater than 5000 mRem for one hour of
inhalation at or beyond the PROTECTED AREA BOUNDARY. This value exceeds 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.
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The lodine-131 field survey sample concentration and count rate threshold is based on 1-131
dose conversion factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE
Dose Rate of 5000 mRem/hr for 1-131.

For the purposes of this EAL, the PROTECTED AREA BOUNDARY is used as it is an easily
determined location to obtain a field survey dose rate reading or to obtain a field sample.

Definitions:

IMMINENT: Mitigati6n actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified):

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA. (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detecti6n systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA..

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AG1 Example EAL #4
2. HCGS Offsite Dose Calculation. Manual Figure. 5.1.1-1, Area.Plot. Plan of Site.
3. Hope Creek Radiologidal:EAL Setpoint Calculation Document(Attachment 6)
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

UNPLANNED rise in plant radiation levels

All

RU2.1 - UNUSUAL EVENT

UNPLANNED water level drop in the reactor cavity or spent fuel pool (SFP) as indicated
by ANY of the following:

o Confirmed SFP low level alarm
Annunciator D1-A5 (FUEL POOL LEVEL HI/LO)

o Reactor Water Level Shutdown Range Indicator LI-R605-B21

o Visual observation (local or remote)

AND

VALID area radiation monitor reading rise on ANY of the following:

o Spent Fuel Storage Pool Area (9RX707)

o New Fuel Criticality A Rad (9RX612)

o New Fuel Criticality B Rad (9RX613)

o Temporary Refueling Bridge ARM

Basis:

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

The refueling pathway is the combination of cavities and pools in which spent fuel may be
located. 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.
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For example, an ARM reading may increase due to planned evolutions such as head lift, or
even a fuel assembly being raised in the fuel grapple. Also, a 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. Generally,
increased radiation monitor indications will need to combined with another indicator (or
personnel report) of water loss.

For refueling events where the water level drops below the RPV flange classification would be
via EAL CU3.1. This event escalates to an ALERT per EAL RA2.1 if irradiated fuel outside the
RPV is uncovered. For events involving irradiated fuel in the RPV, escalation would be via the
Fission Product Barrier Table for events in OPCONS 1-3.

Explanation/Discussion/Definitions:

The fuel pool low level alarm is actuated by level switch LSHL-4657 when fuel pool water level
drops below 39 ft 9 in. This alarm is actuated by local panel alarm 100C2141-1 Fuel Pool Lo
Level or 10C214 1-2 Reactor Cavity Low Level. The reactor cavity low level alarms at 75 in.
from LISL-N027 (L-1 1683) reactor vessel level Shutdown Range transmitter 1 BBLT-N027
(1CCLT-1 1683). The annunciator on local Panel 10C214 is always valid for low Spent Fuel
Pool level, however it is only enabled for the low reactor cavity water leyel during refueling
operations. The annunciator on local Panel 100C214 alarms on low Spent Fuel Pool level
and/or low reactor cavity water level when the annunciator is enabled.

During refueling operations, the.reactor cavity is.flooded and reactor cavity.level indication is
monitored on the shutdown instrument range (LI-R605-B21).

When irradiated fuel is not seated in the RPV or SFP storage racks, there still remains the
possibility of uncovering irradiated fuel during refueling operations. Therefore,. this EAL is
applicable for conditions in which irradiated fuel is being transferr-ed to and from the RPV and
spent fuel pool as well as for spent fuel pool drain down events.

Area radiation monitors that may respond to a loss of spent fuel shielding are those located on
the 201' elevation (refuel floor):

o Spent Fuel Storage Pool Area (9RX707)
o New Fuel Criticality A Rad (9RX612)

o New Fuel Criticality B Rad (9RX613)

o Temporary'Refueling Bridge ARM

Definitions:

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

VALID: An indication, report, or condition, is considered to be VALID when it is verified
by (1) an instrument channel check,'or (2) indica-ti6s on related or redundant
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indicators, or (3) by direct observation by plant personnel, such that doubt related to the
indicator's operability, the condition's existence, or the report's accuracy is removed.
Implicit in this definition is the need for timely assessment.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AU2 Example EAL #1

2. HC.OP-AR.ZZ-0013(Q) Overhead Annunciator Window Box Di-A5
3. HC.OP-AR.EC-0002(Q) Reactor Level Indication Panel 10C214
4. HC.OP-AB.COOL-004(Q) Fuel Pool Cooling
5. HC.OP-AB.CONT-005(Q) Irradiated Fuel Damage
6. UFSAR Table 12.3-9 Area Radiation Monitor Detector Locations
7. UFSAR Section 9.1.3.5 Instrumentation Applications
8. HC.IC-GP.BB-0003(Q) Channel L-11683 / B21-N027 Rx Cavity Floodup Level/RX

Shutdown Range Level Setup
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

UNPLANNED rise in plant radiation levels

All

RU2.2 - UNUSUAL EVENT

UNPLANNED VALID area radiation monitor readings or survey results rise by a factor of
1,000 over normal levels (Note 7)

Note 7: Normal levels can be considered as the highest reading in the past 24
hours excluding the current peak value

Basis:

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

This EAL excludes radiation level increases that result from planned activities such as use of
radiographic sources and movement of radioactive waste materials. A specific list of ARMs is
not required as it would restrict the applicability of the threshold. The intent is to identify loss of
control of radioactive material in any monitored area.

Explanation/Discussion/Definitions:

Definitions:

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

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

1. NEI 99-01 Rev. 5, AU2 Example EAL #2

EP-HC-1 11-204
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the RPV

All

EAL# & Classification Level: RA2.1 - ALERT

EAL:

Damage to irradiated fuel or loss of water level (uncovering irradiated fuel outside the
RPV) that causes a VALID high alarm on ANY of the following radiation monitors:

o Spent Fuel Storage Pool Area (9RX707)

o New Fuel Criticality A Rad (9RX612)

o New Fuel Criticality B Rad (9RX613)

o Refuel Floor Exhaust Duct Rad Channel A (9RX627)

o Refuel Floor Exhaust Duct Rad Channel B (9RX628)

o Refuel Floor Exhaust Duct Rad Channel C (9RX629)

Basis:

This EAL addresses 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 an actual or substantial potential degradation
in the level of safety of the plant.

These events escalate from EAL RU2.1 in that fuel activity has been released, or is
anticipated due to fuel heatup. This EAL applies to spent fuel requiring water coverage and is
not intended to address spent fuel which is licensed for dry storage.

This EAL addresses radiation monitor indications of fuel uncovery and/or fuel damage.
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Increased ventilation monitor readings may be indication of a radioactivity release from the
fuel, confirming that damage has occurred. Increased background at the ventilation 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 whetheror not the fuel is covered.

For example, a refueling bridge ARM reading may increase due to planned evolutions such as
head lift, or even a fuel assembly being raised in the fuel grapple. Also, a 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. Generally, increased radiation monitor indications will need to combined with another
indicator (or personnel report) of water loss.

Escalation of this emergency classification level, if appropriate, would be based on EAL RS1.1

or EAL RG1.1.

Explanation/Discussion/Definitions:

When the spent fuel pool and reactor cavity are connected, there couild exist the possibility of
uncovering irradiated fuel. Therefore, this EAL is applicable. for conditions in which irradiated
fuel is being transferred to and from týe RPVi and spent fuel-6ool.i

For a loss of shielding, the source of.the radiation is within the reactor cavity or spent fuel pool.
Without the shielding provided by normal water inventory, radiation levels from irradiated fuel
and activation products will rise substantially.-

Area radiation monitors that may alarm in response to damaged spent fuel or loss of spent
fuel shielding are those located on the 201' elevation (refuel floor):

o Spent Fuel Storage Pool Area (9RX707)

o New Fuel"Critidality A Rad (9RX612)

o New Fuel Critic .ity..B. Rad,'(9RX613)

The Refuel Floor Exhaust Duct Rad Monitors 9RX627, 9RX628 and 9RX629 are process
monitors and are designed to detect a release of Fission Products to the Reactor Building
atmosphere. Hence, th-ey-dre included as part of the EAL threshold, to confirm the magnitude
of danlage to an irradiated fuel bundle. These monitors can also react as Area Radiation
Monitors, in the event of rising radiation levels due to lowered shielding,- as would occur during
a loss of spent fuel pool inventory event. It is important to distinguish between the cause for
rising radiation levels when classifying an event under this EAL:
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Definitions:

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

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA2 Example EAL #2
2. UFSAR Table 12.3-9 Area Radiation Monitor Detector Locations
3. HC.OP-AR.ZZ-001 3(Q) Overhead Annunciator Window Box D1 -A5
4. HC.OP-AB.COOL-004(Q) Fuel Pool Cooling
5. HC.OP-AB.CONT-005(Q) Irradiated Fuel Damage
6. HC.RP-AR.SP-0001(Q) RMS Alarm Response
7. HC.OP-AR.ZZ-0019(Q) Overhead Annunciator Window Box E6-A3
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

R - Abnormal Rad Levels / Rad Effluent

2 - Onsite Rad Conditions/Fuel Pool Events

Damage to irradiated fuel or loss of water level that has
resulted or will result in the uncovering of irradiated fuel
outside the RPV

All

RA2.2 - ALERT

EAL:

A water level drop in the reactor cavity or spent fuel pool that will result in irradiated fuel
becoming uncovered

Basis:

This event represents a loss of control over radioactive material and represents an actual or
substantial potential degradation in the level of safety of the plant.

This event escalates from EAL RU2.1 in that fuel activity release is anticipated due to fuel
heatup. This EAL applies to spent fuel requiring water coverage and is not intended to
address spent fuel which is licensed for dry storage.

Indications may include instrumentation such as water level and local area radiation monitors,
and personnel (e.g., refueling crew) reports. If available, 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 water storage tank level.

Escalation of this emergency classification level, if appropriate, would be based on EAL RS1.1
or EAL RG1.1.

Explanation/Discussion/Definitions:

None

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA2 Example EAL #1
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

R - Abnormal Rad Levels / Rad Effluent

3 - CR/CAS Rad

Rise in radiation levels within the facility that impedes
operation of systems required to maintain plant safety
functions

All

EAL# & Classification Level: RA3.1 - ALERT

EAL:

Dose rates > 15 mR/hr in the Control Room (9RX710)

Basis:

This EAL addresses increased radiation levels that impact continued operation in areas
requiring continuous occupancy to maintain safe operation or to perform a safe shutdown.

The cause and/or magnitude of the increase in radiation levels is not a concern of this EAL.
The Emergency Coordinator must consider the source or cause of the increased radiation
levels and determine if any other EAL may be involved.

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.

The area requiring continuous occupancy at Hope Creek is the Control Room.

Explanation/Discussion/Definitions:

The area that meets this threshold at Hope Creek is the Control Room. The Central Alarm
Station (CAS) is not included in this EAL because it is located at Salem. Control Room ARM
(9RX710) measures area radiation in a range of 1 - 104 mR/hr.
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EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, AA3 Example EAL #1
2. HCGS UFSAR Table 12.3-9 Area Radiation Monitor Detector Locations
3. HC.RP-AR.SP-0001(Q) RMS Alarm Response
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EAL Category: E - ISFSI

EAL Sub-category:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

Spent Fuel Transit & Storage

Damage to a loaded cask CONFINEMENT
BOUNDARY

Mode NOT applicable

EUI.1 - UNUSUAL EVENT

Damage to a Multi. Purpose Canister (MPC) CONFINEMENT. BOUNDARY as indicated by.
on-contact radiation. readings >_ 600 mRlhr (gamma, + neutron) on.the surface;ol thespent
fuel.cask, excluding the air vents, OR > 60 mR/hr (gamma + neutron) on the tbpi of:the
spent fuel cask.

Basis:

An UNUSUAL EVENT in this EAL is categorized on the basis of the occurrence of :an:..
event of sufficient m.agnitude that. a loadedMP.C CONFINEMENT BOU.NDARY.1'-iS
damaged or violated. This includes classification. based on a loaded fuel storagezask
CONFINEMENT BOUNDARY loss leading to the degradation of the fuel during'"stor'age or
posing an operational safety problem with respect to its removal from storage.

Explanation/Discussion/Definitions:

This EAL applies to emergency conditions affecting a spent fuel cask caused by an
accident or natural phenomena. This EAL would be applicable at all times in all.
Operational Conditions for a loaded spent fuel storage cask from the time the lid is:
installed, as the cask leaves the Hope Creek Reactor Building and during transport to and
storage at the INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI). This
EAL provides for an Unusual Event classification, which may be entered if conditions
occur that have the potential for damaging or degrading the CONFINEMENT BOUNDARY
of a spent fuel cask. Damage to the storage cask could result in an increase in direct
radiation readings from the cask. A similar Salem EAL is only applicable for a Salem spent
fuel cask that is in transit to the ISFSI. After the spent fuel cask is in place at the ISFSI,
any further conditions that could adversely impact the ISFSI or an individual cask from
either Salem or Hope Creek would be assessed and classified as needed by the Hope
Creek Shift Manager (SM) per this EAL.
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As provided in the Holtec HI-STORM 100 System Certificate of Compliance (CoC),
Appendix A (Technical Specifications), Section 5.7.4 contains radiation values for the cask
that should not be exceeded. Under Amendment #5, the highest allowable radiation level
on contact with the HI-STORM 100cask body is 300 mR/hr on the side of the cask and 30
mR/hr on the top.of the cask. Keeping in line with NEI guidance that a UE is warranted for
radiation conditiorns at a level of twice the Technical Specification value, 600 rmR/hrand
60 mRihr are being used as the EAL threshold radiation levels.

Continued Use of this lower value is conservative for casks loaded under later COC
amendments where the radiation limit values may increase. The threshold .values:are
sufficiently above nominal radiatidrh levels Of the CONFINEMENT BOUNDARY that
radiation• levels above this EAL threshold would indicate significant damage to the-
CONFINEMENT BOUNDARY.

No relea-ses of radioactive ma terial requi ring bffsite response or monit oring are ýexpected
bea•use th'•6 seal-w•w•cded sp6ht fuel canister -(•a•rof the C0NFINEMENT- BOUNDARY) is
desi'n r'd•.-tremain in.ct-under bll normal, off-normal, andcredible. accident cohn ditions. of
onsite transport and storage at the ISFSI, according to Holtec licensing documents. Prior
to the installation of the spent fuel cask lid on the HI-STORM 100 cask, emergency-. •
classifications would be based on other Category R EALs.

Definitions:

IN DEPENDENT- SPENT..FU:E.L STORAGE INSTALLATION (ISFSI): A-comp-ex.
thatis. desig ned and constructed forthe. interim storage :of sp'e nt nuclear fuel' anrd .
oth"efadioa6ctive materiils.:ssociated •with spent fuel: storage. -

CONFINEMENT BOUNDARY: Is the barrier(s) between areas containing
radioactive substances ahd the environment and includes the multi-purpose
canister (MPC) and, for the purposes of this EAL, the associated cask shielding.

EAL Basis Reference(s):

1. NEI 99-01 Rev. 5, E-HU1 Example EAL#1
2. HOLTEC.HI-STORM 100 UFSAR, Chapter5 and Chapter 11
3. Certificate of Compliance•, Docket # 72-1014
4. Holtec lhternationalFinal .Safety AnalyYsis Re'port for the HI-STORM 100 Cask System

Holtec Report No.: HI-2002444
5. Certificate of Compliance No. 72-1014 Appendix A Technical Specifications for the HI-

STORM 100 Cask System Section 1.1 Definitions
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

EAL# & Classification Level: HUI.1 - UNUSUAL EVENT (Common Site)

EAL:

Seismic event identified by ANY two of the following:

o Earthquake felt in plant by Control Room Operators

o SMA-3 Event Indicator (flag)white on Panel 10C673

o National Earthquake Information Center (NEIC) (Note 4)

Note 4: The NEIC can be contacted by calling (303) 273-8500. Select option #1
and inform the analyst you wish to confirm recent seismic activity in the
vicinity of Salem/Hope Creek Generating Station. Provide the analyst with
the following coordinates: 390 27' 46" (39.4650) north latitude, 750 32' 08"
(75.5370) west longitude.

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

Damage may be caused to some portions of the site, but should not affect ability of safety
functions to operate.

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.

The National Earthquake Information Center can confirm if an earthquake has occurred in the
area of the plant.
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Explanation/Discussion/Definitions:

The HCGS seismic instrumentation consists of a Kinemetrics SMA-3 Strong Motion
Accelerograph (Auxiliary Building Upper Relay Room) and associated sensors that are
equipped with seismic triggers set to alarm and initiate recording at an acceleration equal to or
exceeding 0.01 g. When the seismic trigger activates the SMA-3 Event Indicator (flag) will
change from black to white and the amber event alarmwill illuminate. The amber event alarm
will extinguish when ground acceleration reduces below the 0.01 g setpoint but the Event
Indicator (flag) will remain white until manually reset. Three time-history triaxial acceleration
sensors are provided, These sensors transmit electrical signals to the Upper Relay Room
where they are recorded on magnetic ta.pe.

The National Earthquake Information Center (NEIC) can confirm seismic activity in the vicinity
of the SGS/HCGS site. Refer to Note 4 to contact the NEIC.

Alternatively go to the USGS NEIC website:

http:I//earth quake. usgs.gov/eqcenter/

On the US map, click on 'New Jersey' and then click on earthquake indicator for information.
The maps are updated within 5 min.ý"of a measure'd earthquake.'....

Additional Earthquake inf-ormation can be found on the internet at:

o http://www.earthquake.usgs.gov

o http://www.mgs.md.gov (click on "Live Earthquake Data online")

o http://earthquake.usgs.gov/regional/neic

This event escalates to an ALERT under EAL HA1.1 if the earthquake exceeds Operating
Basis Earthquake (OBE) levels (0.1g),

An approximate relationship between acceleration units in gravity and magnitude reported per
the Richter scale is as follows:

An Acceleration of: is approx. equal to a Richter Scale Magnitude of:

0.01 g 4.0

0.02g 4.5

0.1g 5.5-

0.2g .- 6.5
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Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #1
2. HC.OP-SO.SG-001(Z) Seismic Instrumentation System Operation
3. HC.OP-AB.MISC-001(Q) Acts of Nature
4. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator Window Box C6
5. UFSAR 2.1.1.1 Specification of Location
6. UFSAR 1.2.1.5 Seismology
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

HU1.2 - UNUSUAL EVENT (Common Site)

Tornado TOUCHING DOWN within the PROTECTED AREA

OR

Average Wind Speeds > 95 MPH from ANY elevation of the Met Tower

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

This EAL is based on a tornado touching down within the PROTECTED AREA or high winds
onsite

Escalation of this emergency classification level, if appropriate, would be based on VISIBLE

DAMAGE, or by other in-plant conditions, via EAL HA1.2.

Explanation/Discussion/Definitions:

Average, as used in the EAL threshold, is intended to be the 15 minute average as provided on
SPDS and not the instantaneous wind speed.

The design wind velocities are 108 mph (including a gust factor of approximately 1.3) at 30 feet
above ground. However, the Control Room wind speed only provides indication up to 100 mph
so the classification threshold has been capped at 95 mph to allow for onscale indication of
wind speed. The SPDS display provides wind speed readings on a 15-minute average. The
manner in which the HCGS SPDS processes data from the meteorological instrumentation
differs from the SGS SPDS; consequently, minor differences between HCGS and SGS
readings may occur.
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A tornado touching down within the PROTECTED AREA warrants declaration of an
UNUSUAL EVENT regardless of the measured wind speed at the meteorological tower. A
tornado is defined as a violently rotating column of air in contact with the ground and
extending from the base of a thunderstorm.

The National Weather Service can be co ntacted for further information about existing or
projected Adverse Weather Conditions:

o Phila/Mount Holly (609) 261-6600

o NWS Web site http://\wwwerh.noaa.qov/er/phi

o Phila/Mount Holly (609) 261-6604

o Phila/Mount Holly (609) 261-6602

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA); Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

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

EAL BasesReference(s):.

1. NEI 99-01, Rev. 05, HU1 Example EAL #2
2. UFSAR 3.3.1.1 Design wind Velocity
3. OP-AA-108-1 11-1001 Severe Weather and Natural Disaster Guidelines
4. NC.CH-SC-MET-1206(Q) Meteorological Monitoring System Calibration and Maintenance
5. HC.OP-AB.MISC"-0001"(Q)Acts of.Nateur-:
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

EAL# & Classification Level: HU1.3 - UNUSUAL EVENT

EAL:

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.

This EAL addresses main turbine rotating component failures of sufficient magnitude to cause
observable damage to the turbine casing or to the seals of the turbine generator. 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.

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 EAL HU2.1 and EAL HU3.1.

This EAL is consistent with the definition of an UNUSUAL EVENT while maintaining the
anticipatory nature desired and recognizing the risk to non-safety related equipment.

Escalation of this emergency classification level, if appropriate, would be to EAL HA1.3 based
on damage done by projectiles generated by the failure or by any radiological releases in
category R.
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Explanation/Discussion/Definitions:

Main Turbine rotating component failures of sufficient magnitude to cause damage to the
turbine casing or turbine/generator seals increases the potential for leakage of
combustible/explosive' gases and of combustible liquids to the Turbine Building or damage to
plant systems due to PROJECTILES. The presence of H2 gas in sufficient quantities may
present a combustion hazard. Actual fires and flammable gas build up is classified under fire
and flammable gas EALs.

Generator seal damage observed after generator purge does not meet the intent of this EAL
since it did not impact normal plant operations.

Turbine f6tatihg6orm Ipo~ ent fail-drbs -may-also res'ult ih-bther direct d -tiage to plant systems
and components. Damage may rupture the turbine lubricating oil system, which would release
flammable liquids to the Turbine Building. Potential rupture of the condenser and condenser
tubes may cause flooding in the lower levels of the Turbine Building. This damage should be
readily observable.

Escape _of__H 2 g.as from the generator due to a loss of seal oil pumps or turbine lube oil without
a turbine rotating component failure should not be classified under this event but should be
reviewed JAW EALs in Subcategory H.3, Hazardous Gas.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems, Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the

..purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint ahd inward tovwards the stations is considered .the OCA.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability or personnel safety.

EAL Bases Reference(s):

1. NEI_99-01, Rev. 05, HU1 Example EAL #4
2. UFSAR 3:5.1.3 Turbine Missiles
3. HC.OP-AB.BOP-0002 (Q) Main Turbine
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EAL Category:

EAL Subcategory:

Initiating Condition:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

OPCON Applicability:

EAL# & Classification Level:

EAL:

All

HU1.4 - UNUSUAL EVENT

Visual Observation of Flooding in ANY Table H-I structures that confirms ANY of the
following:

o Reactor Building Floor Levels above the Maximum Normal Floor Level (> 1 in.)
referenced in EOP 103 / 104, Reactor Building and Radioactive Release Control

o Receipt of SSWS Pump Room Flooded Alarm A1-B2 (PUMP ROOM FLOODED)

o Greater than 2 in. of water in ANY other area that contains a Safety System(s)

AND

The Safety Related Equipment is required by Technical Specifications for the present
operational condition (OPCON)

Table H-I Plant Structures Containing Safe
Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

This EAL is categorized on the basis of the occurrence of an event of sufficient magnitude to
be of concern to plant operators.
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This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment, or outage activity mishaps.

Escalation of this emergency classification level, if appropriate, would be based DEGRADED
PERFORMANCE via EAL HA1.4, or by other plant conditions.

Explanation/Discussion/Definitions:

Flooding as used in this EAL describes a condition where water is entering the room faster
than installed equipment is capable of removal, resulting in a rise of water level within the
room. Classification of this EAL should not be delayed while corrective actions are being taken
to isolate the water source.

Flooding in thesiructures listed in Table H-i represents the potential to directly impact
continued safe operation of the plant. This EAL specifically addresses those areas of the plant
where flooding presents a challenge to Safety System(s). Visual Observation of the flooding
should occur prior to classificationr to validate any alarm 'conditions. Flooding is an event or
condition in excess of the available sump .pump handling capability (installed or temporary)
that has the potential to affect a safety system(s) required for the present operational condition
(OPCON) and is -not the result of a controlled/preplanned evolution.

Events classified under this"EAL, for example, include the effects of flooding from system
malfunctions, component failures, or repair activity failures (such as a failed freeze seal)..
Those events that result in the flooding of an area as the direct result of a planned evolution,
such as system draining in preparation for. an equipment outage, do not warrant event
classification, unless the draining cannot.beisuccessfully terminated. Safety System is any
system or component included in the Technical Specification.

For the purpose of implementing this EAL, levels in the Reactor Building that would require
classification under this EAL are defined as the Maximum Normal Floor Level in the EOPs.
Exceeding this level in ahy of the Reactdr .Bildirig areas would require running all available
sump pumps. If level in these areas cannot be lowered to below the 1 in. level, systems
discharging into this area are to'be isolated, except for systems required to:

o Ensure adequate core cooling

o Shutdown the reactor

o Protect primary containment integrity

o Suppress a fire

SSWS Pump Room Flooded Alarm Overhead Annunciator A1-B2 (PUMP ROOM FLOODED)
is fed from the following CRID points: D5518, D5519, D5533 and D5534. The setpoint for the
SSWS Pump Room Flooded Alarm is 1' for either A/C SSW p'ump room or B/D SSW pump
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room. Possible causes for flooding in these areas are an Service Water System leak (strainer,
pump, valve, pipe), Fire Protection System leak, or Sump Pump malfunction.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit

o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU1 Example EAL #3
2. HC.OP-EO.ZZ-0103/4 (Q)-FC Reactor Building and Radioactive Release Control
3. HC.OP-AR.ZZ-0001(Q) Overhead Annunciator Window Box Al
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the
PROTECTED AREA

All

HU1.5 - UNUSUAL EVENT (Common Site)

Basis:

See Explanation Section below:

Explanation/Discussion/Definitions:

The first condition of this EAL indicates river level conditions that can threaten the level of
safety of the plant due to flooding. River level > 99.5' (+10.5' Mean Steam Line, MSL) is
indication of impending site flood conditions. Flood protection measures are required by Hope
Creek Technical Specifications and procedure at 95.0' (+6.0' MSL). At this river level
precautionary actions are taken, including filling outside tanks and ensuring that perimeter
flood doors are closed. These actions ensure that the facility flood protection features are in
place prior to a river level which would necessitate their use.

The high river level threshold is at the river level that would require a plant shutdown. Hope
Creek Technical Specification actions required by a river level of > 99.5' includes placing the
plant in at least Hot Shutdown within the next 12 hours and in Cold Shutdown within the next
24 hours.

The grade level at the Salem station is lower than that for Hope Creek (Salem = 99.5', Hope
Creek = 101.5').

The second condition of this EAL indicates river level conditions, River level < 80.0'
(-9.0'MSL), approaching the loss of the Service Water Intake (Ultimate Heat Sink). This level is
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one foot lower than the historical low water level of 81.0' (-8.0'MSL) (December 31, 1962) and
is higher than the Service Water pumps design level.

These events will be escalated based on damage to plant safety systems, loss of fission
product barriers or abnormal radiological releases as discussed in other EAL categories.

River level indication is displayed on LR-2220-i (2) which has a range of 72' to 102'.

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Conditions:

o Phila/Mount Holly

o NWS Web site

o Phila/Mount Holly

o Phila/Mount Holly

(609) 261-6600

http://www.erh.noaa.qov/er/phi

(609) 261-6604

(609) 261-6602

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope .Creek Generating Station complex. For the
purpose of emergehcy'classification, area from the PSEG Nuclear access road
checkpoint and in\ward towards the stations is considered the OCA.

EAL Bases Reference(s),:

1. NEI 99-01 Rev. 05," HU1 Example EAL #5
2. HC.OP-AB.MISC-0001 (Q) Acts of Nature
3. Technical Specification Section 3/4.7.3
4. Technical Specification Section. 3/4.7.1.3
5. UFSAR 2.4 Hydraulic Engineering
6. UFSAR Figure 2.4-3 Datum and Water Level Relationships
7. OP.SH-1 08-111-1001 Severe Weather and National Disaster Guidelines
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HAI.1 -ALERT

EAL:

Actuation of the OBE Seismic Switch (> 0.1 g) as indicated by EITHER:

o Annunciator C6-C4 (SEISMIC MON PNL C673) activated

o Amber alarm light on the Seismic Switch Power Supply Drawer Panel 10C673

AND

Earthquake confirmed by ANY of the following:

o Earthquake felt in plant by Control Room Operators

o National Earthquake Information Center (NEIC) (Note 4)

o Control Room indication of DEGRADED PERFORMANCE of safe shutdown
systems

Note 4: The NEIC can be contacted by calling (303) 273-8500. Select option #1
and inform the analyst you wish to confirm recent seismic activity in the
vicinity of Salem/Hope Creek Generating Station. Provide the analyst with
the following coordinates: 390 27' 46" (39.4650) north latitude, 750 32' 08"
(75.537c) west longitude.

Basis:

This EAL escalates from HUI.1 in that the occurrence of the event may have resulted in
damage to plant structures or areas containing equipment necessary for a safe shutdown, or
may have caused damage to the safety systems in those structures evidenced by Control
Room indications of degraded system response or performance. The occurrence of 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.
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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 of this emergency classification level, if appropriate, would be based on System
Malfunction EALs.

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

The National Earthquake Information Center can confirm if an earthquake has occurred in the
area of the plant.

Explanation/Discussion/Definitions:

Ground motion acceleration of 0.1g is the Operating Basis Earthquake (OBE) for HCGS.

HCGS seismic instrumentation consists of a Kinemetrics SMA-3 Strong Motion Accelerograph
(Auxiliary Building Upper Relay Room) and associated sensors that are equipped with seismic
triggers set to alarm and initiate recording at an acceleration equal to or exceeding 0.01 g.:
When the seismic trigger activates the SMA-3 Event Indicator (flag) will change from black to
white and the amber event alarm will illuminate. The amber event alarm will extinguish when
ground acceleration reduces below the 0.01 g setpoint but the Event Indicator (flag) will
remain white until manually reset.

The amber Seismic, Switch Event Ala-rm on the Seismic Switch Power Supply (SP-1) will
illuminate at an acceleration equal to or exceeding 0.1 g (OBE). This also annunciates the
seismic activity alarm C6-C4 (SEISMIC MON PNL C673). Three. time-history triaxial
accelerationr sensors are provided. These sensors transmit electrical signals to the Upper
Relay room where they are recorded onmagnetic"tape. These tapes are annalyzed to
determine the exact magnitude of the seismic evvent arnd to confirm whether the OBE has been
exceeded.

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.

The Nation.al Earthc'uake Information Center. (NEIC) can confirm seismic activity in the vicinity
of the. SGS/HCGS -site. Refer to Note 4 to contact the NEIC.

Alternativel[ go to the USGS NEIC website:.

http.//earth quake'. usgs.gov/eqcenter/
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On the US map, click on 'New Jersey' and then click on earthquake indicator for information.
The maps are updated within 5 min. of a measured earthquake.

Additional Earthquake information can be found on the internet at:

o http://www.earthquake.usgs.gov

o http://www.mgs.md.gov (click on "Live Earthquake Data online")

o http://earthquake.usgs.gov/regional/neic

An approximate relationship between acceleration units in gravity and magnitude reported per
the Richter scale is as follows:

An Acceleration of: is approx. equal to a Richter Scale Magnitude of:

0.01g 4.0

0.02g 4.5

0.1 g 5.5

0.2g 6.5

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit
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o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security'perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA)' Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1.
2.
3.
4.
5.
6.

NEI 99-01, Rev. 05, HA1 Example EAL #1
HC.OP-SO.SG-001(Z) Seismic Instrumentation System Operation
HC.OP-AB.MISC-001 (Q) Acts of Nature
HC.OP-AR.ZZ-001 I(Q) Overhead Annunciator Window Box C6
UFSAR 2.1.1.1 Specification of Location
UFSAR 1.2.1.5 Seismology
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HA1.2 - ALERT

EAL:

Tornado TOUCHING DOWN within the PROTECTED AREA

OR

Average Wind Speeds > 95 MPH from ANY elevation of the Met Tower

AND

Resulting in EITHER of the following:

o Control Room indication of DEGRADED PERFORMANCE of a Safety System

o VISIBLE DAMAGE to ANY of the plant structures in Table H-1

Table H-I Plant Structures Containing Safe
Table H-1 Plant Structures Containing Safe

Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

This EAL escalates from EAL HU1.2 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 Room indications of degraded system response or performance. The occurrence of
VISIBLE DAMAGE and/or degraded system response is intended to discriminate against
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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 of this emergency classification level, if appropriate, would be based on System
Malfunction EALs.

This EAL is based on a tornado touching down or high winds that have caused VISIBLE
DAMAGE to structures containing functions -or systems required forsafe shutdown of the
plant.

Explanation/Discussion/Definitions:

Average, as used in the EAL threshold.,,is intended to be the 15 minute average as provided on
SPDS and not the instantaneous wind speed.

The design wind velocities are 108 mph (including a gust factor of approximately 1.3) at 30 feet
above ground for Seismic Category I structures. However, the Control Room wind speed only
provides a display up to 100 mph so the classification threshold has been capped at 95 mph
to allow for onscale indication of wind speed.: .The SPDS display provides wind speed readings
on a 15-minute average. The manner in which the HCGS SPDS processes data from the
meteorological instrumentation differs fromthe SGS SPDS'; consequently, minor differences
betw.een. HCGS..and S.GS. rea.daings may..occur. . ......... ... . . .

The ALERT classification is appropriate if relevant plant parameters indicate that the
performance of safety systems has been degraded. No attempt should be made to fully
inventory the actual magnitude of the damage or quantify the degradation of safety system
performance prior to declaration of an ALERT Under this threshold. The declaration of an
ALERT and the activatio'h Of the' TSC provide te.Emergency Coordinator with the resources
needed to perform detailed damage assessments...

The National Weather Service can be contacted for further information about existing or
projected Adverse Weather Conditions:

o Phila/Mount Holly (609) 261.-6600

o NWS Web site http://vwww.erh.noaa.gov/er/phi

o Phila/Mount Holly (609) 261-6604

o Phila/Mount Holly (609) 261-6602

Definitions:
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VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit

o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

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

1.
2.
3.
4.
5.
6.

NEI 99-01, Rev. 05, HA1 Example EAL #2
UFSAR 3.3.1.1 Design Wind Velocity
UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
OP-AA-1 08-111-1001 Severe Weather and Natural Disaster Guidelines
NC.CH-SC-MET-1206(Q) Meteorological Monitoring System Calibration and Maintenance
HC.OP-AB.MISC-0001 (Q) Acts of Nature
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

EAL# & Classification Level: HA1.3 - ALERT

EAL:

Turbine failure-generated PROJECTILES resulting in EITHER of the following:

o VISIBLE DAMAGE to ANY Table H-I plant structures

o Control Room indication of DEGRADED PERFORMANCE of safe shutdown
systems

Table H-I Plant Structures Containing Safe

Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

This EAL escalates from EAL HU1.3 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 Room 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.
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Escalation of this emergency classification level, if appropriate, would be based on System
Malfunction EALs.

This EAL addresses the threat to safety related equipment imposed by PROJECTILES
generated by main turbin'e rotating component failures. Therefore, this EAL is consistent with
the definition of an ALERT in that the potential exists for actual or substantial potential
degradation of the level of safety of the plant.

Explanation/Discussion/Definitions:

Definitions:

VDTAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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 radiatiorn. -

DEGRADED PERFORMANCE: Assessment of deegraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated-flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may hot be. readily determined. One or more of the following can
provide indirect indication of its performance capability:.

" Electrical faults on power supplies

o Normally closed breakers in trip-ped position

o System annunciators activated.

o System warning lights lit

o .Insufficient system pressure from keep-fill pumps

o Elevated area temperiatures or radiation levels

o Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA):-A securitly controlled area within the. OWNER
CONTROLLED. AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusip ''det ctio.n systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.
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OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

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

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability or personnel safety.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #4
2. UFSAR 3.5.1.3 Turbine Missiles
3. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
4. HC.OP-AB.BOP-0002 (Q) Main Turbine
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EAL Category: H - Hazards & Other Conditions Affecting Plant Safety

EAL Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting VITAL AREAS

OPCON Applicability: All

EAL# & Classification Level: HAl .4- ALERT

EAL:

Visual Observation of Flooding in ANY Table H-I structures that confirms ANY of the
following:

o Reactor Building Floor Levels above the Maximum Normal Floor Level (> 1 in.)
referenced in EOP 103 / 104, Reactor Building and Radioactive Release Control

o Receipt of SSWS Pump Room Flooded Alarm A1-B2 (PUMP ROOM FLOODED)

o Greater than 2 in. of water in ANY other area that contains a Safety System(s)

AND

The Flooding is of a magnitude that results in EITHER of the following:

o Indication of DEGRADED PERFORMANCE of a Safety System within a Table H-I
Structure.

o An Industrial Safety Hazard (Electrical Shock, High Temp, etc.) resulting in access
restrictions to operate or monitor Safety System equipment.

Table H-I Plant Structures Containing Safe

Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

0 Service/Radwaste Building
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Basis:

This EAL escalates from EAL HU1.4 in that the occurrenceof the event has resulted in an
electrical shock hazard precluding access to plant structures containing safe shutdown
systems or components or damage to the safety systems or components in those structures
as evidenced by Control Room indications of degraded system response or performance. The
lack of access or occurrence of degraded system response is intended to discriminate against
lesser events. The initial report should not be interpreted as mandating a lengthy assessment
prior to classification. No attempt is made in this EAL to assess the actual magnitude of any
damage. The significance here i.s not.that.a particular system. or structure was damaged, but
rather, that the event was of sufficient magnitude to cause this lack of access or performance
degradation.

Escalation of this emergehCy classification level, if appropriate, would be based on System
Malfunction EALs.

This EAL addresses the effect of internal flooding caused by events such as component
failures, equipment misalignment, or outage activity mishaps. It is based on the DEGRADED
PERFORMANCE of systems, or has created industrial safety hazards (e.g., electrical shock)
that preclude necessary access to operate or monitor safety equipment. The inability to
access, operate or monitor safety equipment represents an actual or substantial potential'"
degradation of the level of safety of the plant.

I "

Flooding as used in this EAL describes a condition where water is entering the room faster
than installed equipment is capable of removal, resulting in a rise of water level within the
room. ClaSsificatioh of this EAL should not be delayed while corrective actions are being taken
to isolate the water source.

Explanation/Discussion/Definitions:

Flooding is an event or:;.hd itionih e'xces-'of the available sumr p pup handling capability
(installed or temporary) that results in a conditioii Where water is entering a room faster than it
is being removed resulting ina rise in water levei within the room. Classification should not be
delayed while taking corrective actions to isolat. the s6urce of the flooding. This EAL
addresses the effects of. Flooding caused by events Such as component failures, equipment
misalignment, or outage activity mishaps where Flooding is occurring in areas that affect
safety related equipment. This EAL is based on the degraded performance of systems, or has
created industrial safety'hazards (electrical shock) that preclude necessary access to operate
or monitor safety equipment. The inability to: access, operate. or monitor safety equipment
represents an actual or substantial potential degradation of the level of safety of the plant
meeting the definition of an ALERT.
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In those cases where it is believed that DEGRADED PERFORMANCE due to flooding may
have caused damage to a Safety System, an ALERT declaration is warranted since the full
extent of the damage need not be known. A Safety System is defined as any system required
to maintain safe operation or to establish or maintain Cold Shutdown.

SSWS Pump Room Flooded Alarm Overhead Annunciator A1-B2 (PUMP ROOM FLOODED)
is fed from the following CRID points: D5518, D5519, D5533 and D5534. The setpoint for the
SSWS Pump Room Flooded Alarm is 1" for either A/C SSW pump room or B/D SSW pump
room. Possible causes for flooding in these areas are an Service Water System leak (strainer,
pump, valve, pipe), Fire Protection System leak, or Sump Pump malfunction.

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit

o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.
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OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of. emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #3
2. HC.OP-EO.ZZ-0103/4 (Q)-FC Reactor Building and Radioactive Release Control
3. HC.OP-AR.ZZ-0001(Q) Overhead Annunciator Window Box Al
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting VITAL AREAS

All

HA1.6 - ALERT

Vehicle Crash or PROJECTILE Impact with or within ANY Table H-I Structure

AND

The Vehicle Crash or PROJECTILE Impact results in EITHER of the following:

o Control Room indication of DEGRADED PERFORMANCE of a Safety System
within Table H-1 Structure

o VISIBLE DAMAGE to ANY of the plant structures in Table H-1

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

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 incurred damage, but rather that the event was of sufficient magnitude to cause
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either VISIBLE DAMAGE to the safety systems in Table H-1 structures or Control Room
indications of degraded system performance.

Escalation of this emergency classification level, if appropriate, would be based on EALs in
Category S, System Malfunctions.

This EAL addresses vehicle crashes or PROJECTILE impacts within the PROTECTED AREA
that results in VISIBLE DAMAGE to VITAL AREAS or indication of damage to safety
structures, systems, or components containing functions and systems required for safe
shutdown of the plant.

Explanation/Discussion/Definitions:-

The primary concern in this EAL'is the magnitude of the vehicle crashes/ PROJECTILE
impacts. A detailed assessment of system damage is not required prior to classification.
Vehicle Crash includes AIRCRAFT, Helicopters, Ships, Barges, Trucks, Autos, or any other
vehicle types of sufficient momentum to potentially damage the structure.. Minor contacts (not
crashes) by onsite vehicles such as trucks, autos, fork•ifts, etc., are excluded from
classification under this. EAL. PROJECTILE. impact includes flying objects from either offsite or
onsite, rotating equipment or turbine failure causing turbine-casing penetration.

A Safety System is any system requiredto maintain safe operation or to establish or maintain
cold shutdown. In those cases where it is believed that the vehicle crash/ PROJECTILE
impact may have c-Used VISIBLE DAMAGE to a Safety- System, an ALERT declaration is
warranted since the full extent of the damage may not be known. The turbine building is not a
safety structure and would not be considered for this EAL.

No lengthy or time-consuming assessment of damage is required priorto classification. In this
EAL, no attempt is made to quantify the magnitude of the damage to any safety system but
instead an attempt is made t6 identify anyj darnage in' order to qua ntify the magnitude and
extent of the vehicle crashes/PROJECTiLE impact.:-'-

In short, if the vehicle crash/ PROJECTILE impact is.big enough that it has damaged a Safety
System/Safety Structure: or cause Safety' System DEGRADED PERFORMANCE, then the
vehicle crash/ PROJECTILE impact is big enough to justify an ALERT declaration.

Any security aspects or suspected HOSTILE ACTIONS that involve vehicles or PROJECTILE
impact should be considered under EALs in Subcategory H.4.

This event will be escalated based on further damage to plant safety systems, fission product
barriers, or abnoirmal radi~tih 'releases. The Emergec•y Coordinator may use discretion and
escalate the'lassific'ationi to a.SITE AREA EMERGENCYobased n the nature of the damage.
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Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability, or personnel safety.

DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system
performance includes examination of systems in standby status as well as those in
operation. When a safe shutdown system is in operation, its performance can be
directly observed and compared to its design capability (e.g., rated flow is required but
cannot be achieved). When an operating safe shutdown system cannot fulfill its design
function, its performance is degraded. When a safe shutdown system is in standby, its
performance capability may not be readily determined. One or more of the following can
provide indirect indication of its performance capability:

o Electrical faults on power supplies

o Normally closed breakers in tripped position

o System annunciators activated

o System warning lights lit

o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.
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VISIBLE DAMAGE: Damage to equipment or structure that is readily observable
without measurements, testing, or analysis. Damage is sufficient to cause concern
regarding the continued operability or reliability of the affected structure., system, or
component. Example damage includes: deformation due to heat or impact, denting,
penetration, rupture, cracking, and paint blistering. Surface blemishes (e.g., paint
chipping, scratches) should not be included.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters.

HOSTOLE ACTION:.,An :act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate
PSEG to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILEs, vehicles,"or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are nbt part of a
concerted attack on Salem or Hope Creek.. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA1 Example EAL #5
2. UFSAR Table 3.2-1 HCGS Clas~sification0f Structuries, Systems and Components
3. HC.OP-AB.BOP-0002 (Q) Main Turbine
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA

All

HU2.1 - UNUSUAL EVENT

FIRE NOT extinguished within 15 minutes of EITHER of the following:

o Control Room notification/report of a FIRE

o Verified FIRE detection system alarm/actuation

AND

FIRE is located in the Turbine Building or ANY Table H-I plant structure (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table H-I Plant Structures Containing Safe

Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

" Service/Radwaste Building
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Basis:

This EAL addresses the magnitude and extent of FIRES that may be potentially significant
precursors of damage to safety systems. It addresses the FIRE, and not the degradation in
performance of affected systems that may result.

The 15 minute time period begins with a credible notification/report that a FIRE is occurring,
or upon verification that a FIRE detection system alarm/actuation is due to a FIRE.

a. A credible notification/report to'the Control room would be a communications from a
member of the plant staff (in-house or contractor) that identifies the observation of a
FIRE in a specific location.

NOTE: In this case, the 15 minute clock to assess the"EAL and to extinguish the FIRE
runs concurrently and starts upon Control Room receipt of the FIRE notification/report.

b. Verification that a FIRE detection systema .a.rm/actuation is due to a FIRE (not a
spurious/false alarm) includes either one of the following:

1. Control Room (or other nearby site-specific location) receipt of related independent
alarm(s) (FIRE, temperature, deluge, FMRE pump start, etc.)

:NOTE: In this case; the 15 minute clock to assess the EAL and to extinguish the
FIRE runs concurrently and starts upon receipt of the independent.alarm(s) related
to the FIRE.

2. On/Near-scene visual confirmation if only a single FIRE/smoke detector has
alarmed.

NOTE: In this case; the 15 minute clock to assess the EAL and to extinguish the
FIRE runs concurrently and startsu-Upbn an on/nea~r-t)ner Confirhiation of a FIRE
related to the single FIRE/smoke detector that had alarmed.

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 Turbine Building and Table H-"i list i-limlted "rnd applies to buildings a•nd areas in actual
contact with or immediately adjacent to VITAL AREAS or other significant buildings or areas.
The intent of this EAL is not to include buildings (i.e., warehouses) or areas that are -not in
actual contact with or immediately adjacent to VITAL AREAS. This excludes FIRES within
administration buildings, waste-basket FIRES, and other small FIRES of no safety
consequence. Immediately adjacent implies that the area immediately adjacent contains or
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may contain equipment or cabling that could impact equipment located in VITAL AREAS or
the FIRE could damage equipment inside VITAL AREAS or that precludes access to VITAL
AREAS.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA2.1.

Explanation/Discussion/Definitions:

The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category I.

Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

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

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU2 Example EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE within the PROTECTED AREA not extinguished within
15 minutes of detection or EXPLOSION within the
PROTECTED AREA

All

HU2.2 - UNUSUAL EVENT

EAL:

EXPLOSION within the PROTECTED AREA

Basis:

This EAL addresses the magnitude and extent of EXPLOSIONS that may be potentially
significant precursors of damage to safety systems. It addresses the EXPLOSION, and not the
degradation in performance of affected systems that may result.

This EAL addresses only those EXPLOSIONS of sufficient force to damage permanent
structures or equipment within the PROTECTED AREA.

No attempt is made to assess the actual magnitude of the damage. The occurrence of the
EXPLOSION is sufficient for declaration.

The Emergency Coordinator also needs to consider any security aspects of the EXPLOSION,
if applicable.

Escalation of this emergency classification level, if appropriate, would be based on EAL

HA2.2.

Explanation/Discussion/Definitions:

If the EXPLOSION is determined to be hostile in nature, the event is classified under EAL
HS4.1.
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Definitions:

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to.the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

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

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

EAL Bases. Reference(s):

1. NEI 99-01, Rev. 05, HU2 Exaiple-EAL #2
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE or EXPLOSION in a VITAL AREA affecting the
operability of plant safety systems required to establish or
maintain safe shutdown

All

EAL# & Classification Level: HA2.1 - ALERT

EAL:

FIRE in ANY Table H-1 plant structure affecting the operability of plant safety systems
required to establish or maintain safe shutdown

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table H-I Plant Structures Containing Safe
Table H-1 Plant Structures Containing Safe

Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

0 Service/Radwaste Building
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Basis:

The significance here is that the FIRE was large enough to cause damage to these systems.

The declaration of an ALERT and the activation of the Technical Support Center will provide
the Emergency Coordinator with the resources needed to perform detailed damage
assessments.

Escalation of this emergency classification level, if appropriate, will be based on EALs in
Category S, System Malfunctions, Category F, Fission Product Barrier Degradation, or
Category R, Abnormal Rad Levels / Rad Effluent.

Explanation/Discussion/IDefinitions:

The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category I.

Definitions:

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

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

VWTAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.
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OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA2 Example EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

2 - Fire or Explosion

FIRE or EXPLOSION in a VITAL AREA affecting the
operability of plant safety systems required to establish or
maintain safe shutdown

All

EAL# & Classification Level: HA2.2 - ALERT

EAL:

EXPLOSION in ANY Table H-1 plant structure affecting the operability of plant safety
systems required to establish or maintain safe shutdown

Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

The significance here is that the EXPLOSION was large enough to cause damage to these
systems.

The declaration of an ALERT and the activation of the Technical Support Center will provide
the Emergency Coordinator with the resources needed to perform detailed damage
assessments.

The Emergency Coordinator also needs to consider any security aspects of the EXPLOSION.

Escalation of this emergency classification level, if appropriate, will be based on EALs in
Category S, System Malfunctions, Category F, Fission Product Barrier Degradation, or
Category R, Abnormal Rad Levels / Rad Effluent.

Explanation/Discussion/Definitions:

If the EXPLOSION is determined to be hostile in nature, the event is classified under EAL
HS4.1.
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The Table H-1 Plant Structures Containing Safe Shutdown Systems or Components include
those plant structures identified as Seismic Category I.

Definitions:

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

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

VfTAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipmeht, systems, components, or mnaterial, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and safety by exposure to radiation..

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the. PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property oWn6d, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA2 Example EAL #1 .

2. UFSAR Table 3.2-1 HCGS Classification of Structures, Systems and Components
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to NORMAL PLANT OPERATIONS

All

HU3.1 - UNUSUAL EVENT

EAL:

Release of toxic, corrosive, asphyxiant or flammable gas in amounts (excluding small or
incidental releases) that have or could adversely affect NORMAL PLANT OPERATIONS

Basis:

This EAL is based on the release of toxic, corrosive, asphyxiant or flammable gases of
sufficient quantity to affect normal plant operations.

The fact that SCBA or other respiratory protection may be worn does not eliminate the need to
declare the event.

This EAL is not intended to require significant assessment or quantification. It assumes an
uncontrolled process that has the potential to affect NORMAL PLANT OPERATIONS. This
would preclude small or incidental releases, or releases that do not impact structures needed
for plant operation.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA3.1.

Explanation/Discussion/Definitions:

The release may have originated within the Site Boundary, or it may have originated offsite
and subsequently drifted onto the Site Boundary. Offsite events (e.g., tanker truck accident

Hope Creek Page 1 of 4 Rev. 0 (draft E)

EAL#: •U3,JI1



HCGS ECG - EAL Technical Bases EP-HC-1 11-209

releasing toxic gases, etc.) resulting in the plant being within the evacuation area should also
be considered in this EAL because of the adverse affect on NORMAL PLANT OPERATIONS.

Should the release affect plant VITAL AREAS, escalation to an ALERT would be based on
EAL HA3.1. Should an EXPLOSION or FIRE occur due to flammable gas within an affected
plant area, .n ALERT may be appropriate based on EAL HA2.1 or EAL HA2.2f-

A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to be any substance that can result in an ignition, sustained
burn or detonation.

Carbon dioxide (C02) isan asphyxiant gas. A 20-lb 002 extinguisher discharge will not create
a hazardous atmosphere unless the room volume is less than 2500 cubic feet.

A CorrosiveGas is a highly.reactive substance that causes obvious damage to liying.tissue.
Corrosives act either directly, by chemically destroying the part or indirectly by causing
inflammation. Acids and bases are common corrosive materials. Corrosives such as these are
also sometimes referred to as caustics.

This EAL should-not be construed to include co6nfined spaces that must be 'ventilated prior to
entry or situations involving the fire department persohnel who are using respiratory
equipment during the performance of their duties unless it also affects personnel not involved
with the fire department activates. In addition, those situations that require personnel to wear
respiratory protection equipment as the result of airborne contamination as required by
Radiation Protection personnel do not meet the intent of this EAL.

Definitions:

NORMAL PLANT OPERATIONS: Activities at the plant site associated withrroutine.
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.'.

VITAL AREA: Typically any site specific areas, normally Within the PROTECTED
AREA, that 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.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.
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OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

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

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU3 Example EAL #1
2. HC.OP-AB.HVAC-0002 Control Room Environment
3. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Release of toxic, corrosive, asphyxiant or flammable gases
deemed detrimental to NORMAL PLANT OPERATIONS

All

HU3.2 - UNUSUAL EVENT (Common Site)

EAL:

Notification by Local, County, or State Officials for evacuation or sheltering of site
personnel based on an off-site gas release event that includes toxic, corrosive,
asphyxiant, or flammable gas

Basis:

The fact that SCBA or other respiratory protection may be worn does not eliminate the need to
declare the event.

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

Escalation of this emergency classification level, if appropriate, would be based on EAL
HA3.1.

Explanation/Discussion/Definitions:

This EAL is based on the existence of an uncontrolled release originating offsite and local,
county or state officials have reported the need for evacuation or sheltering of site personnel.

State and local officials may determine the evacuation area for an offsite spill or release by
using "The Emergency Response Guidebook (ERG2008)" developed by the US Department
of Transportation.

Should the release affect plant VITAL AREAS, escalation to an ALERT would be based on
EAL HA3.1. Should an EXPLOSION or FIRE occur due to flammable gas within an affected
plant area, an ALERT may be appropriate based on EAL HA2.1.
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A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to be any substance that can result in an ignition, sustained
burn or detonation.

Carbon dioxide (C02) isan asphyxiant gas. A 20 lb C02 extinguisher discharge will not create
a hazardous atmosphere unless the room volume is less than 2500 cubic feet.

A Corrosive Gas is a highly reactive substance. that. causes obvious damage to living tissue,
Corrosives act either directlyi, by chemically destroying the part or indirectly by caUsing
inflammation. Acids and bases are common corrosive materials. Corrosives such as these are
also sometimes referred to as caustics. .

Definitions:

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.

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that contains equipment, systems, components, or material, the failure,
destruction, or release of which could directly or indirectly endanger the public health
and'safety by-exp6sure t6 radiati0n.:

PROTECTED AREA (PA): A security controlled area within the OWNER -
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and.
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center. .: ..

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the.OCA.

FIRE: Combustion chacracteriz6d 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 iflarge quantities of smoke and heat are
observed. "

EXPLOSION: A rapid, violent, unconfined combustion, or catastrophic failure of
pressurized/energizedeclquip-nent that imparts energy of sufficient force to potentially
damage -per .fmanent struo'tures, systems, or components'".
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU3 Example EAL #2
2. The Emergency Response Guidebook (ERG2008)
3. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

3 - Hazardous Gas

Access to a VITAL AREA is prohibited due to toxic,
corrosive, asphyxiant or flammable gases which jeopardize
operation of operable equipment required to maintain safe
operations or safely shut down the reactor

All

EAL# & Classification Level: HA3.1 - ALERT

EAL:

Access to ANY Table H-I plant structure is prohibited due to toxic, corrosive, asphyxiant,
or flammable gases which jeopardize operation of systems required to maintain safe
operations or safely shut down the reactor (Note 5)

Note 5: If the equipment in the stated area was already inoperable, or out of
service, before the event occurred, then this EAL should NOT be declared
as it will have NO adverse impact on the ability of the plant to safely
operate or safely shut down beyond that already allowed by Technical
Specifications at the time of the event.

Table H-I Plant Structures Containing Safe
Shutdown Systems or Components

o Reactor Building

o Control/Auxiliary Building

o Service Water Intake Structure

o Service/Radwaste Building

Basis:

Gases in a VITAL AREA can affect the ability to safely operate or safely shut down the
reactor.

The fact that SCBA may be worn does not eliminate the need to declare the event.
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Declaration should not be delayed for confirmation from atmospheric testing if the atmosphere
poses an immediate threat to life and health or an immediate threat of severe exposure to
gases. This could be based upon documented analysis, indication of personal ill effects from
exposure, or operating experience with the hazards.

An asphyxiaht is a gas.capable of reducing the level of oxygen in the body to dangerous
levels. Most co !mmonly, asphyxiants work by merely displacing air in an enclosed
environment. This reduces the concentration of oxygen below the normal level of around 19%,
which can lead to breathing difficulties, unconsciousness or even death.

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. 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'assumes •
concentrations of flammable gasses which can ignite/support combustion.

Escalation of this ermergency classification leyel, if.appropriate, will!be based on EALs in
Category S, System Malfunctions, Category.F, Fission Product Barrier Degradation, or
Category R, Abnormal Rad Levels / Rad Effluent.

ExplanationlDiscussion/Definitions:

This EAL-iS b~sed onfgas6s that have dntered-dplaht structure in concentrations that co'uld be
unsafe for plant personnel and, therefore, preclude access to equipment necessary for the
safe operation or safe shutdown of the plant. The Table H-1 Plant Structures Containing Safe
Shutdown Systems or Components include those plant structures identified as Seismic
Category I.

This EAL does not apply to routine inerting of the Primary Contairiment.

A Toxic Gas is considered to be any substance that is dangerous to life or limb by reason of
inhalation or skin contact.

A Flammable Gas is considered to be any substance that can result in an ignition, sustained
burn or detonation.

Carbon dioxide (CC 2) is an asphyxiant gas. A 20 lb CO 2 extinguisher discharge will not create
a hazardous atmosphere unless the room volume is less than 2500 cubic feet.

A CorrosiVe Gas is a highly reactive substance that causes obvious damage to living tissue.
Corrosives act either directly, by chemical destruction or indirectly by causing inflammation.
Acids and bases are common corrosive materials. Corrosives such as these are also
soriietimes referred to as caustics. -
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This EAL should not be construed to include confined spaces that must be ventilated prior to
entry or situations involving the fire department personnel who are using respiratory
equipment during the performance of their duties unless it also affects personnel not involved
with the fire department activates. In addition, those situations that require personnel to wear
respiratory protection equipment as the result of airborne contamination as required by
Radiation Protection personnel do not meet the intent of this EAL.

Definitions:

VITAL AREA: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

PROTECTED AREA (PA): A security controlled area within the OWNER
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA3 Example EAL #1
2. UFSAR Table 3.2-1 HCGS Classification of Systems, Structures and Components
3. HC.OP-AB.HVAC-0002 Control Room Environment
4. OE25324 Alert Declared Due to C02 Fire Extinguisher Discharge
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

Confirmed SECURITY CONDITION or threat which
indicates a potential degradation in the level of safety of the
plant

All

HU4.1 - UNUSUAL EVENT (Common Site)

A SECURITY CONDITION that does NOT involve a HOSTILE ACTION as reported by the
Security Operations Supervisor or designee (Note 9)

OR

Receipt of a CREDIBLE/ACTUAL THREAT to Salem or Hope Creek station - (determined
by security in accordance with SY-AA-101-132, "Threat Assessment") (Note 9)

OR

A VALIDATED notification from NRC providing information of a Salem/Hope Creek
AIRCRAFT threat

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

o If a HOSTILE ACTION, is location the OCA or PA?

Basis:

Security events which do not represent a potential degradation in the level of safety of the
plant are reported under 10 CFR 73.71 or in some cases under 10 CFR 50.72. Security
events assessed as HOSTILE ACTIONS are classifiable under EAL HA4.1, EAL HS4.1 and
EAL HG4.1.
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A higher initial classification could be made based upon the nature and timing of the security
threat and potential consequences. The Emergency Coordinator shall consider upgrading the
emergency response status and emergency classification level in accordance with the Salem
- Hope Creek Security Contingency Plan.

1 st Condition (SECURMTY CONDMTION)

Reference is made to the specific security shift supervision (Security Operations Supervisor or
designee) because these individuals are 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
Salem - Hope Creek Security Contingency Plan.

This threshold is based on the Salem - Hope Creek Security Contingency Plan. The Salem -
Hope Creek Security Contingency Plan is based on guidance provided by NEI 03-12,
Template for the Security Plan, Training and Qualification Plan, Security Contingency Plan
and ISFSI Program.

2 nd Condition (CREDIBLE / ACTUAL THREAT)

This threshold is included to ensure that appropriate notifications for the security threat are
made in a timely manner. This includes information of a credible threat. Only the site to which
the specific threat is made needs declare the Notification of an UNUSUAL EVENT.

The determination of CREDIBLE is made through use of information found in Threat
Assessment, SY-AA-101-132.

3 rd Condition (AIRCRAFT threat)

The intent of this part of the EAL is to ensure that notifications for the AIRCRAFT threat are
made in a timely manner and that offsite response organization (OROs) and plant personnel
are at a state of heightened awareness regarding the credible threat. It is not the intent of this
EAL to replace existing non-hostile related EALs involving AIRCRAFT.

This EAL is met when a plant (site) receives information regarding an AIRCRAFT threat from
NRC. Validation is performed by calling the NRC or by other approved methods of
authentication. Only the site to which the specific threat is made need declare the UNUSUAL
EVENT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an AIRLINER (AIRLINER is meant to be a large AIRCRAFT with the potential
for causing significant damage to the plant). The status and size of the plane may be provided
by NORAD through the NRC.

Escalation to ALERT emergency classification level would be via EAL HA4.1 and would be
appropriate if the threat involves an AIRLINER within 30 minutes of the plant or a HOSTILE
ACT7ON in the OCA or PA.
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Explanation/Discussion/Definitions:

If the security events do not meet the threshold for an UNUSUAL EVENT classification, they
may result in the need to make a non-emergency report per RAL Section 11.7.1 .a, One Hour
Non-Emergency Safeguards Event (10 CFR 73.71) as determined by Security per SY-AA-
1002, "Safeguards Event Report."

Security will be focused on actions to mitigate the security event and will provide the SM with
key information as the event progresses. Communications between the SMs and the Security
Team Leader should be accurate, concise, and focused on EAL criteria and protection of key
target sets. As Security and Operations terminology sometimes differ, clarifying questions
should be asked to ensure accurate information exchange.

1 st Condition (SECURITY CONDITION)

Page 6 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made OR, could result in Security Supervision determining that a HOSTILE ACTION is or has
occurred and therefore classification at the ALERT or higher level should be made based on
the location (OCA or PA) of the HOSTILE ACTION.

2 nd Condition (CREDIBLE / ACTUAL THREAT)

This threshold is included to ensure that threat information from any source which is assessed
by security supervision as being a "CREDIBLE/ACTUAL THREAT" is classified as an
UNUSUAL EVENT. Only the site to which the specific threat is made needs to declare the
UNUSUAL EVENT. For Security Events, Salem and Hope Creek is considered a single site,
therefore a "CREDIBLE/ACTUAL THREAT" to either Salem or Hope Creek would affect the
entire site and a "Common Site" UE declaration would be made.

Timely classification will ensure that Offsite Response Organizations and plant personnel are
notified in a timely manner resulting in a state of heightened awareness. Threats are
evaluated by security per Threat Assessment, SY-AA-1 01-132. Security threats that do not
meet the definition of a "CREDIBLE/ACTUAL THREAT" should be dispositioned lAW Threat
Assessment, SY-AA-101-132.

3 rd Condition (AIRCRAFT threat)

AIRCRAFT threat calls from the NRC should be VALIDATED by use of NRC authentication
code or a return call to the NRC Headquarter Operations Center.

For security events, Salem and Hope Creek is considered a single site, therefore, a
"VALIDATED AIRCRAFT THREAT" to either Salem or Hope Creek would affect the entire site
and a "Common Site" UE declaration would be made.
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Definitions:

SECURITY CONDITION: Any security event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION.

VALIDATED: AIRCRAFT threat call from the NRC that is confirmed to be authentic.
Calls from the NRC are VALIDATED by use of the NRC provided authentication code
or by making a return call to the NRC Headquarter Operations Center and confirming
threat information with the NRC Operation Officer. AIRCRAFT threat calls from other
agencies, NORAD, FAA, or FBI should be VALIDATED by calling the NRC Operations
Officer.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters. A large AIRCRAFT
is referred to as an AIRLINER.

AIRLINER/LARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for
causing significant damage to the plant (refer to the Security Contingency Plan for a
more detailed definition).

CREDIBLE / ACTUAL THREAT: Is a threat which poses a likely and serious danger to
the safe operation of the facility or to site personnel and public safety.

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILEs, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, the area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security center.
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PROJECTILE: An object that impacts Salem/Hope Creek that could cause concern for
continued operability, reliability, or personnel safety.

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HU4 Example EAL #1, #2, #3
2. Salem - Hope Creek Security Contingency Plan
3. SY-AA-101-132 Threat Assessment
4. HC.OP-AB.SEC-0001 Security Event
5. HC.OP-AB.SEC-0002 Airborne Threat
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Security Contingency Event Summary Table

Event Could Event Could
Result in Result in

Contingency Determination Determination
Event of a of a

Number SECURITY HOSTILE
CONDITION ACTION
(UE ONLY) (ALERT or Higher)

Yes / No Yes / No

# 1 Yes Yes

# 2 Yes Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

# 6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

# 10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

# 15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION within the OWNER CONTROLLED
AREA or airborne attack threat

All

EAL# & Classification Level: HA4.1 - ALERT

EAL:

A HOSTILE ACTION is occurring or has occurred within the OCA as reported by the
Security Operations Supervisor or designee (Note 9)

OR

A VALIDATED notification from NRC of a AIRLINER attack threat < 30 minutes away
from Salem/Hope Creek (Note 9)

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY
CONDITION

o If a HOSTILE ACTION, is location the OCA or PA?

Basis:

This EAL addresses the contingency for a very rapid progression of events, such as that
experienced on September 11, 2001. They are not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
possibility for significant and indeterminate damage from additional air, land or water attack
elements.

The fact that the site is under serious attack or is an identified attack target with minimal time
available for further preparation or additional assistance to arrive requires a heightened state
of readiness and implementation of protective measures that can be effective (such as on-site
evacuation, dispersal or sheltering).
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1 st Condition (OCA HOSTILE ACTION)

This EAL addresses the potential for a very rapid progression of events due to a HOSTILE
ACTION within or directed towards the OWNER CONTROLLED AREA (OCA). It is not
intended to address incidents that are accidental events or acts of civil disobedience, such as
small AIRCRAFT impact, hunters, or physical disputes between employees within the OCA.
Those events are adequately addressed by other EALs or RALs

Note that this EAL is applicable for any HOSTILE ACTION occurring, or that has occurred, in
the OWNER CONTROLLED AREA.

If not previously notified by the NRC that the airborne HOSTILE ACTION was intentional, then
it would be expected, although not certain, that notification by an appropriate Federal agency
would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA or
NRC. However, the declaration should not be unduly delayed awaiting Federal notification.

2 nd Condition (AIRLINER threat)

This EAL addresses the immediacy of an expected threat (AIRLINER) arrival or impact on the
site within a relatively short time (< 30 minutes).

The intent of this EAL is to ensure that notifications for the AIRLINER attack threat are made
in a timely manner and that OROs and plant personnel are at a state of heightened awareness
regarding the credible threat. AIRLINER is meant to be a large AIRCRAFT with the potential
for causing significant damage to the site.

This EAL is met when a plant receives information regarding an AIRLINER attack threat from
NRC and the AIRLINER is within 30 minutes of the plant. Only the site to which the specific
threat is made need declare the ALERT.

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an AIRLINER (AIRLINER is meant to be a large AIRCRAFT with the potential
for causing significant damage to the plant). The status and size of the plane may be provided
by NORAD through the NRC.
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Explanation/Discussion/Definitions:

This event will be escalated to a SITE AREA EMERGENCY based upon HOSTILE ACTION
affecting the PROTECTED AREA (PA). Also, if Salem declares an SAE due to their PA being
affected by the security event, Hope Creek will escalate to SAE to match them.

1 st Condition (OCA HOSTILE ACTION)

Reference is made to the specific security shift supervision (Security Operations Supervisor or
designee) because these individuals are the designated personnel on-site qualified and
trained to confirm that a HOSTILE ACTION is occurring or has occurred.

This EAL condition is not premised solely on adverse health effects caused by a radiological
release. Rather the issue is the immediate need for assistance due to the nature of the event
and the potential for significant and indeterminate damage. Although nuclear plant security
officers are well trained and prepared to protect against HOSTILE ACTION, it is appropriate
for Offsite Response Organizations (OROs) to be notified and encouraged to begin activation
to be better prepared should it be necessary to consider further actions.

Page 6 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
HOSTILE ACTION is or has occurred and therefore classification at the ALERT or higher level
should be made based on the location (OCA or PA) of the HOSTILE ACTION. Security events
that do not involve a HOSTILE ACTION may result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made per EAL HU4.1.

2 nd Condition (AIRLINER threat)

The fact that the site is an identified attack candidate with minimal time available for further
preparation requires a heightened state of readiness and implementation of protective
measures that can be effective (onsite evacuation, dispersal, or sheltering) before arrival or
impact.

This EAL is met when a plant receives VALIDATED information regarding an AIRLINER
attack threat from NRC and the AIRLINER is less than 30 minutes away from the site. Only
the site (Salem and Hope Creek is considered a single site for Security event classifications)
to which the specific threat is made needs declare the ALERT.

AIRLINER threat calls from the NRC should be VALIDATED by use of NRC authentication
code or a return call to the NRC Headquarter Operations Center.
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Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTOON should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OWNER CONTROLLED AREA).

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

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

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

AIRCRAFT: Includes both small and large AiRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters. A large AIRCRAFT
is referred to as an AIRLINER.

AIRLINER/LARGE AIRCRAFT: Any size or type of.AIRCRAFT with the potential for
causing significant damage to the plant (refer to the Security Contingency Plan for a
more detailed definition).

SECURITY CONDITION: Any security event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTiON.

PROJECTILE: An object directed toward Salem/Hope Creek that could cause concern
for its continued operability, reliability, or personnel safety.
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VALIDATED: AIRCRAFT threat call from the NRC that is confirmed to be authentic.
Calls from the NRC are VALIDATED by use of the NRC provided authentication code
or by making a return call to the NRC Headquarter Operations Center and confirming
threat information with the NRC Operation Officer. AIRCRAFT threat calls from other
agencies, NORAD, FAA, or FBI should be VALIDATED by calling the NRC Operations
Officer.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA4 Example EAL #1, #2
2. Salem - Hope Creek Security Contingency Plan
3. HC.OP-AB.SEC-0001 Security Event
4. HC.OP-AB.SEC-0002 Airborne Threat
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Security Contingency Event Summary Table

Event Could Event Could
Result in Result in

Contingency Determination Determination
Event of a of a

Number SECURITY HOSTILE
CONDITION ACTION

(UE ONLY) (ALERT or Higher)

Yes / No Yes / No

# 1 Yes Yes

# 2 Yes Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

#6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

# 10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

# 15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION within the PROTECTED AREA

All

HS4.1 - SITE AREA EMERGENCY

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the Security Operations Supervisor or designee (Note 9)

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:
" Determination if the security event is a HOSTILE ACTION or SECURITY

CONDITION

o If a HOSTILE ACTION, is location the OCA or PA?

Basis:

This condition represents an escalated threat to plant safety above that contained in the
ALERT in that a HOSTILE FORCE has progressed from the OWNER CONTROLLED AREA
to the PROTECTED AREA.

This EAL addresses the contingency for a very rapid progression of events due to a HOSTILE
ACTION within or directed towards the PROTECTED AREA (PA). Plant VITAL AREAS are
within the PROTECTED AREA and are generally controlled by card key readers. A HOSTILE
ACTION in the PROTECTED AREA (which includes VITAL AREAS) could represent a
situation that threatens the safety of plant personnel and the general public.

These EALs address the contingency for a very rapid progression of events, such as that
experienced on September 11, 2001. It is not premised solely on the potential for a
radiological release. Rather the issue includes the need for rapid assistance due to the
possibility for significant and indeterminate damage from additional air, land or water attack
elements.
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The fact that the site is under serious attack with minimal time available for further preparation
or additional assistance to arrive requires Offsite Response Organization (ORO) readiness
and preparation for the implementation of protective measures.

This EAL is not intended to address incidents that are accidental events or acts of civil
disobedience, such as small AIRCRAFT impact, hunters, or physical disputes between
employees within the PROTECTED AREA. Those events are adequately addressed by other
EALs or RALs.

Although nuclear plant security officers are well trained and prepared to protect against
HOSTILE ACTION, it is appropriate for OROs to be notified and encouraged to begin
preparations for public protective actions to be better prepared should it be necessary to
consider further actions.

If not previously notified by NRC that the airborne HOSTILE ACTION was intentional, then it
would be expected, although not certain, that notification by an appropriate Federal agency
would follow. In this case, appropriate federal agency is intended to be NORAD, FBI, FAA or
NRC. However, the declaration should not be unduly delayed awaiting Federal notification.

Escalation of this emergency classification level to a GENERAL EMERGENCY, if appropriate,
would be based upon the actual loss of physical control of the facility. If necessary, Salem will
declare this event.

Explanation/Discussion/Definitions:

The Security Shift Supervision is defined as the Security Operations Supervisor or designee.

These individuals are the designated on-site 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 Salem -
Hope Creek Security Contingency Plan (Safeguards) information.

PROJECTILES that are directed into or that have impacted the PA from the OCA or beyond
are considered under this EAL as HOSTILE ACTIONS within the PA.

Page 5 of this EAL Basis is a "Security Contingency Event Summary Table" that indicates
which Security Contingency Events could result in Security Supervision determining that a
HOSTILE ACTION is or has occurred and therefore classification at the ALERT or higher level
should be made based on the location (OCA or PA) of the HOSTILE ACTION. Security events
that do not involve a HOSTILE ACTION may result in Security Supervision determining that a
SECURITY CONDITION exists and therefore an UNUSUAL EVENT classification should be
made per EAL HU4.1.
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Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

HOSTILE FORCE: One or more individuals who are engaged in a determined assault,
overtly or by stealth and deception, equipped with suitable weapons capable of killing,
maiming, or causing destruction.

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

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

SECURITY CONDITION: Any security event as listed in the approved security
contingency plan that constitutes a threat/compromise to site security, threat/risk to site
personnel, or a potential degradation to the level of safety of the plant. A SECURITY
CONDITION does not involve a HOSTILE ACTION.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT
include general aviation Cessna, Piper and Lear type private planes, large passenger
or freight planes as well as police, medical and media helicopters. A large AIRCRAFT
is referred to as an AIRLINER.

AIRLINER/LARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for
causing significant damage to the plant (refer to the Security Contingency Plan for a
more detailed definition).

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability, or personnel safety.
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VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA4 Example EAL #1, #2
2. Salem - Hope Creek Security Contingency Plan
3. HC.OP-AB.SEC-0001 Security Event
4. HC.OP-AB.SEC-0002 Airborne Threat

Hope Creek Page 4 of 6 Rev. 0 (draft E)

EAL#: LI=M4o



HCGS ECG - EAL Technical Bases EP-HC-1 11-210

Security Contingency Event Summary Table

Event Could Event Could
Result in Result in

Contingency Determination Determination
Event of a of a

Number SECURITY HOSTILE
CONDITION ACTION
(UE ONLY) (ALERT or Higher)

Yes / No Yes / No

# 1 Yes Yes

# 2 Yes Yes

# 3 Yes No

# 4 No Yes

# 5 Yes Yes

# 6 No No

# 7 No No

# 8 Yes Yes

# 9 Yes Yes

#10 Yes Yes

# 11 Yes No

# 12 Yes No

# 13 Yes No

# 14 Yes No

# 15 Yes No

# 16 Yes Yes

# 17 Yes Yes

# 18 No Yes

# 19 Yes Yes

# 20 Yes No
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

4 - Security

HOSTILE ACTION resulting in loss of physical control of the
facility

All

HG4.1 - GENERAL EMERGENCY

A HOSTILE ACTION has occurred such that plant personnel are unable to operate
equipment required to maintain safety functions (i.e., reactivity control, RPV water level, or
decay heat removal) at Salem or Hope Creek (Note 9)

OR

A HOSTILE ACTION has caused failure of Spent Fuel Cooling Systems and IMMINENT
fuel damage is likely at Salem or Hope Creek (Note 9)

NOTE 9: Shift Manager (SM) should implement the Prompt Actions of NC.EP-EP.ZZ-
0102, EC Response, Attachment 10, prior to classification of a security
emergency.

Key Information to obtain from Security Supervision upon SM notification of a
security event:

" Determination if the security event is a HOSTILE ACTION or SECURITY

CONDITION

o If a HOSTILE ACTION, is location the OCA or PA?

Basis:

1st Condition

This EAL encompasses conditions under which a HOSTILE ACTION has resulted in a loss of
physical control of VITAL AREAS (containing vital equipment or controls of vital equipment)
required to maintain safety functions and control of that equipment cannot be transferred to
and operated from another location.

Typically, these safety functions are reactivity control (ability to shut down the reactor and
keep it shutdown), reactor water level (ability to cool the core), and decay heat removal (ability
to maintain a heat sink).
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If control of the plant equipment necessary to maintain safety functions can be transferred to
another location, then the threshold is not met.

2nd Condition

This EAL addresses failure of spent fuel cooling systems as a result of HOSTILE ACTION if
IMMINENT fuel damage is likely.

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek. Non-terrorism-based EALs should be used
to address such activities (i.e., this may include violent acts between individuals in the
OCA).

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for continued operability, reliability, or personnel safety.

VITAL AREAS: Typically any site specific areas, normally within the PROTECTED
AREA, that 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.

PROTECTED AREA (PA): A security controlled area within the OWNER-
CONTROLLED AREA (OCA) that is enclosed by the security perimeter fence and
monitored by intrusion detection systems. Access to the PA requires proper security
clearance and is controlled at the Security Center.

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

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by
PSEG Nuclear as part of the Salem & Hope Creek Generating Station complex. For the
purpose of emergency classification, area from the PSEG Nuclear access road
checkpoint and inward towards the stations is considered the OCA.

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HG1 Example EAL #1, #2
2. HC.OP-AB.SEC-0001 Security Event
3. HC.OP-AB.SEC-0002 Airborne Threat
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

H - Hazards & Other Conditions Affecting Plant Safety

5 - Control Room Evacuation

Control Room evacuation has been initiated

All

HA5.1 - ALERT

EAL:

Control Room evacuation has been initiated

Basis:

With the Control Room evacuated, additional support, monitoring and direction through the
Technical Support Center and/or other emergency response facilities may be necessary.

Inability to establish plant control from outside the Control Room will escalate this event to a

SITE AREA EMERGENCY per EAL HS5.1.

Explanation/Discussion/Definitions:

Control Room evacuation represents a serious plant situation since the degree of plant control
at the Remote Shutdown Panel (RSP) is not as complete as from the Control Room. The
intent of this EAL is to declare an ALERT when the determination to evacuate the Control
Room has been made based on environmental/personnel safety concerns, and the physical
process of evacuating the Control Room per HC.OP-AB.HVAC-0002(Q), Control Room
Environment, has commenced.

The Shift Manager (SM) determines if the Control Room requires evacuation. Control Room
inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat in or adjacent
to the Control Room, or other life threatening conditions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA5 Example EAL #1
2. HC.OP-AB.HVAC-0002(Q) Control Room Environment
3. HC.OP-IO.ZZ-008(Q) Shutdown from Outside the Control Room

Hope Creek Page 1 of 1 Rev. 0 (draft E)

EAL#: DHAoiJ



HCGS ECG - EAL Technical Bases EP-HC-1 11-211

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

H - Hazards & Other Conditions Affecting Plant Safety

5 - Control Room Evacuation

Control Room evacuation has been initiated and plant
control CANNOT be established

All

HS5.1 - SITE AREA EMERGENCY

Control Room evacuation has been initiated

AND

Control of the plant CANNOT be established within 15 minutes (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the. event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

The intent of this EAL is to capture those events where control of the plant cannot be
reestablished in a timely manner. In this case, expeditious transfer of control of safety systems
has not occurred (although fission product bairrier damage may not yet be indicated);

The intent of the EAL is to. establish control of important plant equipment and lkhowledge of
important plant parameters in a timely rmnne': Primary emphasis should'be placed on thos'e
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
shutdbwn),_ reactor wxter level (ability to cool the bore), arnd de'ay heat removal (ability to
maintain a heat sink).

The Emergency Coordinator is expected to make a reasonable, informed judgment within the
.allocated 15 minutes that the licensee has control of the plant from the remote shutdown
panel.

Escalation of this emergency classification level, if appropriate, would be by EALs in Category
F, Fission Product Barrier Degradation, or Category R, Abnormal Rad Levels/Rad Effluent.
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Explanation/Discussion/Definitions:

The Shift Manager determines if the Control Room is inoperable and requires evacuation.
Control Room inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat
in or adjacent to the Control Room, or other life threatening conditions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HS5 Example EAL #1
2. HC.OP-AB.HVAC-0002(Q) Control Room Environment

3. HC.OP-IO.ZZ-008(Q) Shutdown from Outside the Control Room
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of an ALERT

All

EAL# & Classification Level: HA6.1 - ALERT

EAL:

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable life
threatening risk to site personnel or damage to site equipment because of HOSTILE
ACTION. ANY releases are expected to be limited to small fractions of the EPA Protective
Action Guideline exposure levels

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the ALERT emergency classification level.

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek plants.

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

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for its continued operability, reliability, or personnel safety.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HA6 Example EAL #1

EP-HC-1 11-212
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of a SITE AREA
EMERGENCY

All

HS6.1 - SITE AREA EMERGENCY

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which involve actual or likely major failures of
plant functions needed for protection of the public or HOSTILE ACTION that results in
intentional damage or malicious acts; (1) toward site personnel or equipment that could
lead to the likely failure of or; (2) that prevent effective access to equipment needed for the
protection of the public. ANY releases are NOT expected to result in exposure levels which
exceed EPA Protective Action Guideline exposure levels beyond the site boundary

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the emergency classification level description for SITE
AREA EMERGENCY.

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek plants.

HOSTAGE: A person(s) held as leverage against the station to ensure that demands
will be met by the station.
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PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for its continued operability, reliability, or personnel safety.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HS3 Example EAL #1
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Hazards & Other Conditions Affecting Plant Safety

6 - EC Judgment

Other conditions exist which in the judgment of the
Emergency Coordinator warrant declaration of a GENERAL
EMERGENCY

All

EAL# & Classification Level: HG6.1 - GENERAL EMERGENCY

EAL:

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which involve actual or IMMINENT substantial
core degradation or melting with potential for loss of containment integrity or HOSTILE
ACTION that results in an actual loss of physical control of the facility. Releases can be
reasonably expected to exceed EPA Protective Action Guideline exposure levels off-site
for more than the immediate site area

Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that
warrant declaration of an emergency because conditions exist which are believed by the
Emergency Coordinator to fall under the emergency classification level description for
GENERAL EMERGENCY.

Explanation/Discussion/Definitions:

Definitions:

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes
the use of violent force to destroy equipment, take HOSTAGES, and/or intimidate the
licensee to achieve an end. This includes attack by air, land, or water using guns,
explosives, PROJECTILES, vehicles, or other devices used to deliver destructive force.
Other acts that satisfy the overall intent may be included. HOSTILE ACTION should not
be construed to include acts of civil disobedience or felonious acts that are not part of a
concerted attack on Salem or Hope Creek plants.

HOSTAGE: A person(s) held as leverage against the station to ensure that demands
will be met by the station.
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PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause
concern for its continued operability, reliability, or personnel safety.

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, HG2 Example EAL #1

Hope Creek Page 2 of 2 Rev. 0 (draft E)

EAL#: H Go 'i



EALs fwco

Systefms
Ma functons



HCGS ECG - EAL Technical Bases EP-HC-1 11-213

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

I - Loss of AC Power

Loss of all offsite AC power to vital buses for 15 minutes or
longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SUI.1 - UNUSUAL EVENT

EAL:

Loss of all Offsite AC power to all 4.16 KV Vital Buses

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

Prolonged loss of off-site AC power reduces required redundancy and potentially degrades
the level of safety of the plant by rendering the plant more vulnerable to a complete loss of AC
power to vital buses.

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

Explanation/Discussion/Definitions:

The AC power distribution is summarized in Attachment 2, page 2.

Emergency Classification escalates to an ALERT under EAL SA1.1 based on AC power to
4.16 KV vital buses being reduced to a single source.
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EAL Bases Reference(s):

1.
2.
3.
4.
5.

NEI 99-01, Rev. 05- SUW Example EAL #1
205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station.
UFSAR 8.1.2 Onsite Power Systems
HCGS Technical Specifications 3.8.1 AC Sources
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

1 - Loss of AC Power

AC power capability to vital buses reduced to a single power
source for 15 minutes or longer such that any additional
single failure would result in complete loss of AC power to
vital buses

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SAI.1 -ALERT

EAL:

Loss of 4.16 KV Vital Bus Power Sources (Offsite and Onsite) which results in the
availability of only one 4.16 KV Vital Bus Power Source (Offsite or Onsite)

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite AC power
systems such that any additional single failure would result in a complete loss of AC power to
vital buses. This condition could occur due to a loss of off-site power with a concurrent failure
of all but one emergency diesel generator to supply power to its vital bus. The subsequent
loss of this single power source would escalate the event to a SITE AREA EMERGENCY in
accordance with EAL SS1.1.

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

power.

Explanation/Discussion/Definitions:

"Availability" means the power source can be aligned to provide power to a vital bus within 15
minutes or is currently supplying power to at least one vital bus.
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The availability of EDGs that have not been challenged to start during degradation of AC
power sources to the 4.16 KV vital buses should be based on meeting Technical Specification
action requirements for loss of offsite AC power sources.

The AC power distribution is summarized in Attachment 2, page 2.

This hot condition Alert EAL is equivalent to the cold condition Unusual Event EAL CU1.1.

EAL Bases Reference(s):

1.
2.

3.
4.
5.
6.

NEI 99-01, Rev. 05' SA5 Example EAL #1
HC.OP-AB.ZZ-01 35 (Q) Station Blackout / Loss of.Offsite Power / Diesel Generator
Malfunction
205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station
UFSAR 8.1.2 Onsite. Power Systems .

HCGS Technical Specifications 3A8E1 A.C. Sources
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

1 - Loss of AC Power

Loss of all offsite power and all onsite AC power to vital
buses for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SS1.1 - SITE AREA EMERGENCY

EAL:

Loss of all Power (Onsite and Offsite) to all 4.16 KV Vital Buses

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

Loss of all AC power to vital buses compromises all plant safety systems requiring electric
power including RHR, ECCS, and Station Service Water. Prolonged loss of all AC power to
vital buses will lead to loss of Fuel Clad, RCS, and Containment, thus this event can escalate
to a GENERAL EMERGENCY.

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

Escalation to GENERAL EMERGENCY is via EALs in Category F, Fission Product Barrier
Degradation, or EAL SG1.1, "Prolonged Loss of All Offsite Power and Prolonged Loss of All
Onsite AC Power."

Explanation/Discussion/Definitions:

The intent of this EAL is to classify degraded AC power events that result in a loss of all offsite
power sources 13.8 KV to the 4.16 KV vital buses along with a loss of all onsite power sources
(EDGs).
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The AC power distribution is summarized in Attachment 2, page 2.

This hot condition Site Area Emergency EAL is equivalent to the cold condition Alert EAL
CA1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - SS1 Example EAL #1
2. HC.OP-'AB.ZZ-01 35 (Q) Stati6n Blackout I Loss of Offsite Power / Diesel Generator

Malfunction -

3. 205415-A-8765 Sheet 1 500lkv Transmission Plan & Profiles
4. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station
5. UFSAlR-8.1.2-Onsite Power Systems .. ...

6. HCGS Technical Specifications 3.8.1 AC Sources
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

1 - Loss of AC Power

Prolonged loss of all offsite and all onsite AC power to vital
buses

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SGI,1 - GENERAL EMERGENCY

EAL:

Loss of all Power (Onsite and Offsite) to all 4.16 KV Vital Buses

AND

ANY of the following:

o Restoration of at least one Vital Bus in < 4 hrs is NOT likely

o RPV level CANNOT be restored and maintained above -161 in.

o RPV level CANNOT be determined

Basis:

Loss of all AC power to vital buses compromises all plant safety systems requiring electric
power including RHR, ECCS, and Station Service Water. Prolonged loss of all AC power to
vital buses will lead to loss of Fuel Clad, RCS, and Containment, thus this event can escalate
to a GENERAL EMERGENCY.

This EAL 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 vital 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.
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Explanation/Discussion/Definitions:

The AC power distribution is summarized in Attachment 2, page 2.

Four hours is the station blackout coping time. Beyond the four hour window, RPV injection
capability may no longer be available and degradation in c0rdrcooling will c6mmence.

Core Submergence is the preferred method of maintaining adequate core cooling. When RPV
level decreases to below TAF (-161 in.), .thl ability to'effectively remove decay heat is being
challenged, and as such the Fuel Clad.fission product barrier can no longer be considered
intact. While the Emergency 0'perating Piocedudres''pr6vide contingencies to establish
adequate core cooling when RPV level drops below TAF (Core Spray or Steam Cooling with,
or without, injection), these-actions are designed.to be- an alternative method of providing
adequate core cooling while actions are taken to reestablish core submergence. Sustained
partial or total core uncovery can result in fuel damage and a significant release of fission
products to the Reactor coolant. Sustained core uncovery can also result in a breach of the
RPV due to core melt material interaction with the RPV.

A Loss of Core Submergence will occur when the rate of inventory loss is greater than the rate
of inventory makeup from high pressure injection sources. This condition can occur as the
result of the following events/sequences:

" A LOCA will cause RPV l'eve.to reach the Top of Active Fuel when the LOCA is the
result of a large break (momentary core uncovery is expected, to occur under this
condition) or when the LOCA is due to a small or intermediate break in combination
With a-n in-bility-of-high-p5-ssiiJe injectibris6urces to keep-up'with the leakrate.

o A loss of high pressure injection sources without the presence of a LOCA will also
result in RPV level decreasing to TAF due to continued RPV Steam Flow without
makeup.:

Either of these events/sequences results in a challenge to the Fuel Clad Barrier when.RPV
level CANNOT be restored AND maintained above the TAF due to core uncovery, hence
classification at this threshold is appropriate. However, for both these sequences, Low
Pressure ECCS are designedto. inject to the RPV, as RPV Pressure decreases. below the
shutoff head of the pumps. RPV Depressurization will occur either. dueto the. LOCA or Manual
initiation of Emergency Depressurization when RPV..level reaches .185 in.., provided injection
systems are available. This will allow for restoration of RPV level and re-establishment of Core
Submergence. Failure of these systems to restore and maintain RPV level above -185 in. will
result in a Loss of the Fuel Clad. barrier per EAL FB1-L.

Until the wide rangeRPV level (WR) indicator is downscale'oir b6eomes' questionable, it
should be used to assure RPV level is above TAF. once WRis downscale, use compensated
fuel zone indication (SPDS or graph) to assess RPV level above TAF and when compensated
fuel zone level indication goes below TAF or. becomes questionable, declare the EAL.
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If all RPV level instrumentation is lost, it is assumed RPV level may be below the top of active
fuel and a General Emergency classification is warranted under this EAL.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - SG1 Example EAL #1
2. HC.OP-AB.ZZ-0135 (Q) Station Blackout/ Loss of Offsite Power/ Diesel Generator

Malfunction
3. 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
4. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram Station
5. UFSAR 8.1.2 Onsite Power Systems
6. HCGS Technical Specifications 3.8.1 AC Sources
7. HC.OP-EO.ZZ-01 01(Q)-FC RPV Control

8. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

2 - Loss of DC Power

Loss of all vital DC power for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: $82.1 - SITE AREA EMERGENCY

EAL:

< 108 V DC bus voltage indication on all Vital 125 V DC Buses

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

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 primary containment
integrity when there is significant decay heat and sensible heat in the reactor system.

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

Escalation to a General Emergency would occur by EALs in Category R, Abnormal Rad
Levels/Rad Effluent, or Category F, Fission Product Barrier Degradation.

Explanation/Discussion/Definitions:

Per Technical Specifications, 108 VDC is the minimum voltage required for operability of the
Class 1 E 125 VDC buses following a battery discharge test. Although continued equipment
operation may occur with degraded voltage, this value signifies the minimum operable voltage
allowed.

125 VDC Power Channels A-D provide control power to Engineered Safety Features
actuation, diesel generator auxiliaries, plant alarm and indication circuits, as well as the control
power for the associated loads. If 125 VDC power is lost for an extended period of time
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(greater than 15 minutes) critical plant functions such as 4.16 KV breaker controls, CS and
RHR pump controls required to maintain safe plant conditions may not operate, and core
uncovery with subsequent Reactor Coolant System. (RCS) and Primary Containment failure
might occur.

Loss of ADS may create a loss of low-pressure ECCS availability due to the potential inability
to depressurize the~reactor. In addition, loss of these buses will eventually lead to MSIV
closure and reactor scram due to the loss of the Primary Containment Instrument Gas (PCIG).
Subsequent to MSIV closure, much of the equipment noted above will be required for plant
stabilization and shutdown.

A sustained lossof-125-V DC power will threaten the ability to remove heat from. the reactor.-
core and from the primary containment. SRVs will remain operable .in the relief mode and the
heat addition to the primary containment could result in a loss of the Primary Containment as a
fission product release barrier.

Loss of all Vital 1 E 125 V DC power will also render HPCI and RCIC inoperable for automatic

initiation, and from the Control Room due to loss of control power.

Class 1 E 125 VDC battery bank capacities are as follows:' '

Channel . . Switchgear Battery

A

B

C.

D

10D410

10D420

10D430.

10D440

10D436

10D446-

1AD411

1BD411

1 CD411

1DD411

Capacity (desiqn 4 hours)

1885 AH at 8 hours

1885 AH at 8 hours

1885 AH at 8 hours

1885 AH at 8 hours

C

D

1CD447

•1 DD447

577 AH'at 8 hours

577 AH at 8 hours

In OPCONs 1, 2, or 3, the loss of any single channel 125V DC power source would require the
channel to be restored within 2 hours or the unit placed in at least Hot Shutdown Within the
next 12 hours and in Cold Shutdown within the following 24 hours.

This Site Area Emergency EAL is the hot condition equivalent of the cold condition loss of DC
power Unusual Event EAL CU2.1..
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EAL Bases Reference(s):

1.
2.

3.

4.

5.
6.

7.

8.

NEI 99-01, Rev. 05, SS3 Example EAL #1
HC.OP-AB.ZZ-01 50 (Q), 125VDC System Malfunction
HC.OP-AB.ZZ-0135 (Q), Station Blackout / Loss of Offsite Power / Diesel Generator
Malfunction

HC.OP-EO.ZZ-01 01(Q)-FC RPV Control
HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
HC.OP-EO.ZZ-0202(Q)-FC Emergency Depressurization
HCGS Technical Specifications Section 3/4.8.2.1, 3/4.8.3.1 .b; DC Sources - Operating

UFSAR 8.3.2 DC Power Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

3 - ATWS / Criticality

Inadvertent Criticality

3 - Hot Shutdown

EAL# & Classification Level: SU3.1 - UNUSUAL EVENT

EAL:

UNPLANNED sustained positive period observed on nuclear instrumentation

Basis:

This EAL addresses inadvertent criticality events. This EAL indicates a potential degradation
of the level of safety of the plant, warranting a UE classification. This EAL excludes
inadvertent criticalities that occur during planned reactivity changes associated with reactor
startups (e.g., criticality earlier than estimated).

Escalation would be by the Fission Product Barrier Table, as appropriate to the operating
mode at the time of the event.

Explanation/Discussion/Definitions:

The term "sustained" is used in order to allow exclusion of expected short term positive
periods from planned control rod movements. These short term positive periods are the result
of the increase in neutron population due to subcritical multiplication.

Positive reactor period may be identified by:

o SRM period indicators and recorders R602A and B (green pens) on panel 10C650C

o Overhead Annunciator C3-D1, SRM PERIOD

o Computer points B3001, B3002, B3003 and B3004

This EAL is the hot condition equivalent of the cold condition EAL CU6.1.

Definitions:
UNPLANNED: A parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU8 Example EAL #1
2. Technical Specifications 3.3.7.6 Source Range Monitors
3. HC.OP-ST.SE-0005(Q) SRM Channel Count Rate Surveillance
4. HC.OP-AR.ZZ-0009 Overhead Annunciator Window Box C3
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

3 - ATWS / Criticality

Automatic scram fails to shut down the reactor and the
manual actions taken from the reactor control console are
successful in shutting down the reactor

1 - Power Operations, 2 - Startup

EAL# & Classification Level: SA3.1 - ALERT

EAL:

An automatic scram failed to shut down the reactor

AND

Manual scram actions taken at the reactor control console (mode switch, manual scram
pushbuttons, manual ARI actuation) successfully shut down the reactor as indicated by
reactor power _ 4%

Basis:

The reactor should be considered shutdown when it is producing less heat than the maximum
decay heat load for which the safety systems are designed (4% power). This power level is the
APRM downscale trip setpoint.

Manual scram actions taken at the reactor control console are any set of actions by the reactor
operator(s) which causes or should cause control rods to be rapidly inserted into the core and
shuts down the reactor.

Insertion of a scram signal via Mode Switch to Shutdown or activation of the RPS Manual
Scram Pushbuttons on the Control Room console is considered automatic scram inputs into
RPS. A failure to scram from either operator inserted scram actions would meet the criteria for
this EAL even if no other scram inputs were present. However, an inability to physically place
the mode switch in the "Shutdown" position (i.e., broken key) does not constitute a RPS
failure, since the RPS logic has not failed.

This condition indicates failure of the automatic protection system to scram 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. Thus the plant safety has
been compromised because design limits of the fuel may have been exceeded. An ALERT is
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indicated because conditions may exist that lead to potential loss of fuel clad or RCS and
because of the failure of the Reactor Protection System to automatically shutdown the plant.

If manual actions taken at the reactor control console fail to shut down the reactor, the event
would escalate to a SITE AREA EMERGENCY.

Explanation/Discussion/Definitions:

The Reactor Protection System (RPS) is designed to function to shut down the reactor (either
manually or automatically). The system is "fail'safe", that is it de-eriergizes to function.'An
Anticipated Transient Without Scram (ATWS) event can be caused either by a failure of RPS
(electrical/pneumatic failure) or a failure of the Control Rod Drive System to permit the control
rods to insert (hydraulic failure).

The Alternate Rod Insertion (ARI) function of the Redundant Reactivity Control System
(RRCS) provides an automatic backup function for an electrical/pneumatic failure of RPS.'A
successful scram due to ARI following a failure of RPS would still be classified under this EAL
becauseof the potentially serious consequences of:an RPS failure.

The ALERT threshold is set so that unsuccessful manual RPS scrams from the Control Room,
as well as unsuccessful automatic RPS. scrams. would.be-classified at the-ALERT. level..This
will cover those situations, in which a manual RPS scram is attempted in anticipation of a
continually degrading plant condition (i.e., degrading Main Condenser Vacuum). In addition,
this threshold will also address those situations where a manual scram is required by
procedure (i.e.., stuck open SRV, Main Steam Line Hi-Hi Radiation, Dual Reactor Recirc Pump
trip,. Power Oscillations) and the manual scram is not successful. In either case, ALERT,
declaration is appro'priate when the RPS fails to perform its intended design function.

The APRM downscale trip setpoint is 4%. It also approximates the decay heat which the
shutdown systems were designed to remove and is indicative of a condition requiring.
immediate response to prevent subsequent core damage. At or below the APRM downscale
trip setpoint, plant response will be similar to that observed during a normal shutdown.

EAL Bases Refe'rence(s)::'

1.. NEI 99-01, Rev. 05, SA2 Example EAL #1
2. Technical Specifications 1.0 Definitions
3. Technical Specifications SL/LSSS 2.1/2.2 Safety. Limits/ Limited Safety System Settings
4. Technical Specifications LCO 3/4.1 Reactor Control Systems
5. Technical Specifications LCO 3/4.3 Instrumentation
6. HC.OP-AB.IC-0003(Q).Reactor Protection System - .

7. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

S - System Malfunction

3 - ATWS / Criticality

Automatic scram fails to shut down the reactor and manual
actions taken from the reactor control console are not
successful in shutting down the reactor.

1 - Power Operations, 2 - Startup

SS3.1 - SITE AREA EMERGENCY

EAL:

An automatic scram failed to shut down the reactor

AND

Manual scram actions taken at the reactor control console (mode switch, manual scram
pushbuttons, manual ARI actuation) do NOT shut down the reactor as indicated by reactor
power > 4%

Basis:

The reactor should be considered shutdown when it is producing less heat than the maximum
decay heat load for which the safety systems are designed (4% power). This power level is the
APRM downscale trip setpoint.

Under these conditions, the reactor is producing more heat than the maximum decay heat
load for which the safety systems are designed and efforts to bring the reactor subcritical are
unsuccessful. A SITE AREA EMERGENCY is warranted because conditions exist that lead to
IMMINENT loss or potential loss of both fuel clad and RCS.

Manual scram actions taken at the reactor control console are any set of actions by the reactor
operator(s) at which causes or should cause control rods to be rapidly inserted into the core
and shuts down the reactor.

Insertion of a scram signal via Mode Switch to Shutdown or activation of the RPS Manual
Scram Pushbuttons on the Control Room console are considered automatic scram inputs into
RPS. A failure to scram from either operator inserted scram actions would meet the criteria for
this EAL even if no other scram inputs were present. However, an inability to physically place
the mode switch in the "Shutdown" position (i.e., broken key) does not constitute a RPS
failure, since the RPS logic has not failed.
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Escalation of this event to a GENERAL EMERGENCY would be due to a prolonged condition
leading to an extreme challenge to either core cooling Or heat removal.

Explanation/Discussion/Definitions:

This EAL addresses any.automatic reactor scram signal followed by a manual scram that fails
to shut down the reactor to an extent the reactor is producing energy in excess of the heat
load for which the safety systems were designed.,

For the purposes of emergency, classification at the SITE AREA EMERGENCY level,
successful manual scram actions are th6se whicch can-be quickly performed from the reactor
control console (i.e., mode switch, manual scram pushbuttons and manual ARI actuation)..
Manual actions to shut down the Reactor achieved by use of the alternate control rod insertion
methods of EOP-101A Step RC/Q-21 would still be classified under this EAL and do not
constitute a successful manual scram.

A manual scram signal via Mode Switch to Shutdown and/or activation of the RPS Manual
Scram Pushbuttons on the Control, Room console are considered an automatic input into RPS
and a Failure to' Scram making this EAL applipable. However, an inability to physically place
the mode switch in the "Shutdown" position (i.e., broken key) does not constitute a RPS
failure, since the RPS logic has not failed.

The APRM downscale trip setpoi.nt is 4%. It also approximates the decay heat which the
shutdown systems were designed to remove and is indicative of a condition requiring
immediate response to prevent subsequent core damage. At or below the APRM downscale
trip setpoint, plant response will be-similar to that observed during a normal shutdown..

Escalation of this event to a GENERAL EMERGENCY would be under EAL SG3.1 or.
Emergency Coordinator judgment.

Definitions'

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and, trended information indicates' that the event or condition'
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SS2 Example EAL #1
2. HC.OP-EO.ZZ-01 01A(Q)-FC ATWS - RPV Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

3 - ATWS / Criticality

Automatic scram and all manual actions fail to shut down
the reactor and indication of an extreme challenge to the
ability to cool the core exists

1 - Power Operations, 2 - Startup

SG3.1 - GENERAL EMERGENCY

An automatic scram failed to shut down the reactor

AND

All manual actions do NOT shut down the reactor as indicated by reactor power > 4%

AND

EITHER of the following:

o RPV level CANNOT be restored and maintained above -185 in.

o HCTL (EOP Curve SPT-P) is exceeded

Basis:

The reactor should be considered shutdown when it is producing less heat than the maximum
decay heat load for which the safety systems are designed (4% power). This power level is the
APRM downscale trip setpoint.

Under these conditions, the reactor is producing more heat than the maximum decay heat
load for which the safety systems are designed and efforts to bring the reactor subcritical are
unsuccessful.

In the event either of these challenges exists at a time that the reactor has not been brought
below the power associated with the safety system design a core melt sequence exists. In this
situation, core degradation can occur rapidly. For this reason, the GENERAL EMERGENCY
declaration is intended to be anticipatory of the fission product barrier table declaration to
permit maximum offsite intervention time.
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Explanation/Discussion/Definitions:

This EAL addresses the following:

" Any automatic reactor scram signal followed by a manual scram that fails to shut down
the reactor to an extent the reactor is producing energy in excess of the heat load for
which the safety systems were designed (EAL SS3.1), and

o Indications that either core cooling is extremely challenged or heat removal is extremely
challenged.

The Alternate Rod Insertion (ARI) function of the Redundant Reactivity Control System
(RRCS) provides an -automatic backup function for-an electrical/pneumatic failure of RPS. A
failure of ARI and alternate control rod insertion methods of EOP--101A to reduce. Reactor
Power to __ 4% following a failure of the RPS is classified under this EAL because of the
potentially serious consequences of a failure of RPS and ARI to reduce Reactor Power.

Reactor shutdown achieved by use.of the alternate control rod insertion methods of EOP-
101A Step RC/Q-21 is also credited as a successful manual action provided reactor power
can be reduced below the APRM downscale trip setpoint before indications of an extreme
challenge to either core cooling or heat removal exist.

The Reactor Protection System (RPS) is designed to function to shut down the reactor (either
manually or automatically), The system is "fail safe", that is.it de-energizes to function. An
Anticipated Transient Without Scram (ATWS) event can be caused either by a failure of RPS
(electrical/pneumatic failure) or a failure of the Control Rod Drive System to permit the control
rods to insert ( __draulic.failure)..

An extreme challenge to the ability to cool the core occurs when RPV water level cannot be
maintained above -185". Although this is below the Top of Active Fuel (Loss of Core
Submergence), maintaining Reactor water level above -185" will ensure sufficient steam flow
from the covered po-rtion ofithlecore to preclude fu:el clad tempeiratU'res in the u ncovered
portion of the core from exceeding 15000F. This is referred to as the Minimum Steam Cooling
RPV Water Level (MSCRWL). Inability to maintain this level for an extended period of time
could be precursors of a core melt sequence.

An extreme challenge to the primary containment occurs when heat cannot be removed from
the primary containment resulting in elevated suppression pool water temperature. The Heat
Capacity Temperature Limit (HCTL) is the highest suppression pool water temperature from
which a Blowdown will .not raise suppression-,chambern.pressure above the Primary
Containment Pressure Limit (PCPL) of 65 psig before the rate of energy transfer from the RPV
to the prima"ry containment is within the capýacity of thlepri m-ary containment"-Vent. When the
PCPL isc.}hallengedi primary containment venting will be reqbired even if offsite radioactivity
release rate limits will be exceeded.
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The HCTL is a function of RPV pressure and suppression pool water temperature and is a
measure of the maximum heat load, which the primary containment can withstand. Plant
parameters in excess of the HCTL could be precursor of primary containment failure. The
Heat Capacity Temperature Limit is given in Curve SPT-P of HC.OP-EO.ZZ-01 02(Q), Primary
Containment Control.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SG2 Example EAL #1
2. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
3. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding

4. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

4 - Inability to Reach or Maintain Shutdown Conditions

Inability to reach required shutdown within Technical
Specification limits

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU4.1 - UNUSUAL EVENT

EAL:

Plant is NOT brought to required Operational Condition (OPCON) within Technical
Specifications LCO action statement time

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required
Operational Condition 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
Technical Specifications requires a four 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 Operational Condition 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.

Explanation/Discussion/Definitions:

Depending on the circumstances, this may or may not be a precursor to a more severe
condition. A shutdown required by the Technical Specifications requires a report under 10
CFR 50.72 (b) Non-emergency events. The plant is within its safety envelope when actions
are completed within the allowable Action Statement time in the T/S. If the times specified
within the Action Statements are not met, the plant may be in an unsafe condition.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU2 Example EAL #1
2. HCGS Technical Specifications
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

S - System Malfunction

5 - Instrumentation

UNPLANNED loss of safety system annunciation or
indication in the Control Room for 15 minutes or longer

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

SU5.1 - UNUSUAL EVENT

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
_ 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for _> 15 minutes (Note 3):

o Reactivity Control

o RCS Inventory

o Decay Heat Removal

o Fission Product Barriers

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

This 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.

Recognition of the availability of computer based indication equipment is considered.

"Planned" loss of annunciators or indicators includes scheduled maintenance and testing
activities.

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
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
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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 provide redundant safety system indication
powered from separate uninterruptible power supplies. While failure of a large portion of
annunciators is more likely than a failu-re of a large 'po'rtion 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 SU4.1 "Inability to Reach Required
Shutdown Within Technical Specification Limits."

Fifteen minutes was selected as a thresIhold to exclude transient or momentary poWeir losses.

This UE will be escalated to an ALERT based on a concurrent loss of compensatory
indications or a SOGNIFICANT TRANSIENT is occurring during a loss of
annunciators/indications.

Explanation/Discussion/Definitions:

This EAL recognizes the difficulty associated with monitoring changing plant conditions....
without the use of a major portion of the annunciation or indication equipment. An'
UNPLANNED loss of most or all Control Room Overhead Annunciators or other key, control.
room indication systems without a plant transient in Operational Conditions 1, 2, Or 3 for > 15
minutes warrants a heightened awareness by Control Room Opeirators. Quantification of >
75% is left to the discretion of the Shift Manager (SM) and is considered :approximately 75%.
It is not intended that. a detailed count be performed but that a rough approximation be used to
determine the severity of the loss.

This EAL is not required in Operational Conditions 4 or 5 due to the limited number of safety
systems required for operation.

In judging the severity of the annunciator and loss other key Control Room indication systems;
consideration should be given to those annunciators, needed by the operating staff for
operation in abnormal and emergency o peratin-g proc-edures. This includes'the ability to
shutdown the-reactor and keeping it shutdown, ability to cool the core, ability tobmaintain core
inventory, ability to maintain a heat sink, and ability to monitor primary containment
parameters.

For short-term loss of OHAs and other key Control Room indicatibn'systems (< 15 minutes)
reportable level (RAL) #11.7.1 .c should be considered.
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Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but
includes as a minimum any one of the following: (1) Reactor SCRAM, (2) Electrical
Load Rejection > 22%, (3) Thermal Power Reduction > 25%, (4) ECCS Injection, or (5)
Thermal Power Oscillation > 10%.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU3 Example EAL #1
2. HC.OP.AB.MISC-0002 (Q) CRIDS / Overhead Annunciators / PPC Computer
3. HC.OP-AR.ZZ-001 1 Window C6-C5, SPDS System Trouble
4. HCGS Technical Specifications 3/4.3, Instrumentation
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

5 - Instrumentation

UNPLANNED loss of safety system annunciation or
indication in the Control Room with either (1) a
SIGNIFICANT TRANSIENT in progress, or (2)
compensatory indicators unavailable

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SA5.1 - ALERT

EAL:

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
2! 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for >_ 15 minutes (Note 3):

o Reactivity Control

o RCS Inventory

o Decay Heat Removal

o Fission Product Barriers

AND

EITHER of the following:

o A SIGNIFICANT TRANSIENT is in progress, Table S-1

o Compensatory indications are NOT available (PPC, CRIDS and SPDS)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.
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Table S-1 SIGNIFICANT TRANSIENTS

o Reactor scram

o Thermal Power Reduction.> 25%

o Electrical Load rejection > 22%

o ECCS injection

o Thermal power oscillations.> 10%

Basis:

This 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 SIGNIFICANT TRANSIENT.

"Planned" loss of annunciators or indicators includes scheduled maintenance aand testing
activities.

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
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 Manager 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 provide redundant safety system indication
powered from separate uninterruptible power supplies. While failure of a large portion of,,
anniuinciators 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 co.nditions., The loss
of specific, or several, safety system indicators should remain a function of that specific
system or component operability status. This.wilI 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 SU4.1 "Inability to. Reach Required
Shutdown Within Technical Specification Limits."

"Compensatory indications" in this context includes computer based information such as the
Plant Process Computer System (PPC), Control Room Integrated Display System (CRIDS)
and Safety Parameter Display System (SPDS). If both a major portion of the annunciation
system and all computer monitoring are unavailable, the ALERT is required.
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Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

This ALERT will be escalated to a SITE AREA EMERGENCY if the operating crew cannot
monitor the transient in progress due to a concurrent loss of compensatory indications with a
SIGNIFICANT TRANSIENT in progress during the loss of annunciation or indication.

Explanation/Discussion/Definitions:

This EAL recognizes the difficulty associated with monitoring changing plant conditions
without the use of a major portion of the annunciation or indication equipment. An
UNPLANNED loss of most or all Control Room Overhead Annunciators or other key control
room indication systems without a plant transient in Operational Conditions 1, 2, or 3 for > 15
minutes warrants a heightened awareness by Control Room Operators. Quantification of >
75% is left to the discretion of the Shift Manager (SM) and is considered approximately 75%.
It is not intended that a detailed count be performed, but that a rough approximation be used
to determine the severity of the loss. An UNPLANNED loss of most or all Control Room
Overhead Annunciators or other key Control Room indication systems with SIGNIFICANT
TRANSIENT in Operational Conditions 1, 2, or 3 also warrants a heightened awareness by
Control Room Operators. In this case, the 15 minute criterion is not required to meet the EAL
as expeditious notification is warranted. UNPLANNED loss of annunciators or indicators
excludes scheduled maintenance and testing activities.

The 15 minutes clock starts when the annunciators or other key Control Room indication
systems have been lost, or are determined to have been lost. If upon time of discovery it is
determined that the annunciators have been lost for at least 15 minutes prior to discovery,
classification should be made under this EAL regardless of time required for restoration.

SIGNIFICANT TRANSIENTS are listed in Table S-1.

The Plant Process Computer System (PPC), Control Room Integrated Display System
(CRIDS) and Safety Parameter Display System (SPDS) serve as redundant indicators which
may be utilized as compensatory measures in lieu of the Control Room Overhead
Annunciators and Control Room indicators associated with safety functions.

The judgment of the Shift Manager should be used as the threshold for determining the
severity of the plant conditions.

In judging the severity of the annunciator and loss of other key Control Room indication
systems, consideration should be given to those annunciators needed by the operating staff
for operation in abnormal and emergency operating procedures. This includes the ability to
shut down the reactor and keeping it shutdown, ability to cool the core, ability to maintain core
inventory, ability to maintain a heat sink, and ability to monitor primary containment
parameters.

If the operating crew cannot monitor the transient in progress, the ALERT escalates to a SITE
AREA EMERGENCY under EAL SS5.1.
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Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of,
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.

SIGNIFICANT TRANSIENT: An UNPLANNED event based on ECjudgment, but
includes as a minimum any one'of the following:'(1) Reactor SCRAM, (2) Electrical'
Load Rejection > 22%; (3) Thermal Power Reduction > 25%, (4) ECCS Injection, or (5)
Thermal Power Oscillation > 10%.

EAL Bases Reference(s):

1. NEI 99-01, Rev: 05, SA5 Example EAL #1.
2. UFSAR Section 1.2.4.3.6 Turbine Bypass System'and Pressure Control System
3. HC.OP.AB.MISC-0002 (Q) CRIDS/ Oerhead Annunciators I PPC Computer
4. HC.OP-'AR.ZZ-001 1 Window C6-C5, SPDS.Sys'tem Trouble
5. HC.OP-AR.ZZ-001 1 Window C6-B5, BOP Computer Trouble
6. HCGS Technical Specifications 3/4.3, Instrumentation
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

5 - Instrumentation

Inability to monitor a SIGNIFICANT TRANSIENT in
progress

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SS5.1 - SITE AREA EMERGENCY

EAL:

UNPLANNED loss of > approximately 75% of Control Room Overhead Annunciators for
2! 15 minutes (Note 3)

OR

UNPLANNED loss of > approximately 75% of Control Room Indications associated with
the following safety functions for > 15 minutes (Note 3):

o Reactivity Control

o RCS Inventory

o Decay Heat Removal

o Fission Product Barriers

AND

A SIGNIFICANT TRANSIENT is in progress, Table S-1

AND

Compensatory indications are NOT available (PPC, CRIDS and SPDS)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Hope Creek Page 1 of 4 Rev. 0 (draft E)

EAL#: SS5o •



HCGS ECG - EAL Technical Bases EP-HC-1 11-217

Table S-1 SIGNIFICANT TRANSIENTS

o Reactor scram-,

o Thermal Power Reduction > 25%

o Electrical Load. rejection > 22%

o ECCS injection.

o Thermal power oscillations > 10%

Basis:

This EAL is intended to recognize the threat to plant safety associated with the completle loss
of capability of the control room staff to monitor plant response to a SIGNIFICANT
TRANSIENT.

"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 a
factor.

Quantification is arbitrary, however, it is estimated that if approximately 75% of the
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 Manager 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 provide redundant safety system indication
powered from separate uninterruptible 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'assessmentfof 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' 0. CFR 50.72. If the shutdown is not in compliance with
the Technical Specification action, the UE is based on SU4.1 "Inability to Reach Required
Shutdown Within Technical Specification Limits."

A SITE AREA EMERGENCY is considered to exist if the Control Room staff cannot monitor
safety functions needed for protection of the public while a significant transient is in progress.
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Site specific indications needed to monitor safety functions necessary for protection of the
public must include control room indications, computer generated indications and dedicated
annunciation capability.

"Compensatory indications" in this context includes computer based information such as Plant

Process Computer System (PPC), Control Room Integrated Display System (CRIDS) and
Safety Parameter Display System (SPDS).

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

Explanation/Discussion/Definitions:

This EAL recognizes the difficulty associated with monitoring changing plant conditions
without the use of a major portion of the annunciation or indication equipment. An
UNPLANNED loss of most or all Control Room Overhead Annunciators or other key control
room indication systems without a plant transient in Operational Conditions 1, 2, or 3 for > 15
minutes warrants a heightened awareness by Control Room Operators. Quantification of >
75% is left to the discretion of the Shift Manager (SM) and is considered approximately 75%.
It is not intended that a detailed count be performed, but that a rough approximation be used
to determine the severity of the loss. An UNPLANNED loss of most or all Control Room
Overhead Annunciators or other key Control Room indication systems with SIGNIFICANT
TRANSIENT in Operational Conditions 1, 2, or 3 also warrants a heightened awareness by
Control Room Operators. In this case, the 15 minute criterion is not required to meet the EAL
as expeditious notification is warranted. UNPLANNED loss of annunciators or indicators
excludes scheduled maintenance and testing activities.

The 15 minutes clock starts when the annunciators or other key Control Room indication
systems have been lost, or are determined to have been lost. If upon time of discovery it is
determined that the annunciators have been lost for at least 15 minutes prior to discovery,
classification should be made under this EAL regardless of time required for restoration.

SIGNIFICANT TRANSIENTS are listed in Table S-1.

The PPC, CRIDS and SPDS serve as redundant indicators which may be utilized as
compensatory measures in lieu of the Control Room Overhead Annunciators and Control
Room indicators associated with safety functions.

The judgment of the Shift Manager should be used as the threshold for determining the

severity of the plant conditions.

Definitions:

UNPLANNED: a parameter change or an event that is not the result of an intended
evolution and requires corrective or mitigative actions. An UNPLANNED loss of
annunciators and loss other key control room indication systems excludes scheduled
maintenance and testing activities.

Hope Creek Page 3 of 4 Rev. 0 (draft E)

EAL#: B5.1



HCGS ECG - EAL Technical Bases EP-HC-1 11-217

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but
includes as a minimum any one of the following: (1) Reactor SCRAM, (2) Electrical
Load Rejection > 22%, (3) Thermal Power Reduction > 25%, (4) ECCS Injection, or (5)
Thermal Power Oscillation > 10%.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SS6 Example EAL #1
2. UFSAR Section 1.2.4.3.6 Turbine Bypass Systems and Pressure Control System
3. HC.OP.AB.MISC-0002 (Q) CRIDS / Overhead Annunciators I PPC Computer
4. HC.OP-AR.ZZ-001 1 Window C6-C5, SPDS System Trouble
5. HC.OP-AR;ZZ-0011 Window C6-B5, BOP Computer Trouble
6. HCGS Technical Specifications 3/4.3, Instrumentation
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EAL Category: S - System Malfunction

EAL Subcategory: 6 - Communications

Initiating Condition: Loss of all onsite or offsite communications capabilities

OPCON Applicability: 1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU6.1 - UNUSUAL EVENT

EAL:

Loss of all Table S-2 Onsite communication methods affecting the ability to perform
routine operations

OR

Loss of all Table S-2 Offsite communication methods affecting the ability to perform offsite
notifications

Table S-2 Communications Systems

System [ Onsite Offsite

Direct Inward Dial System (DID) X X

Station Page System (Gaitronics) X

Station Radio System X

Nuclear Emergency Telephone X
System (NETS)

Centrex Phone System (ESSX) X

NRC (ENS) X
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Basis:

The purpose of this EAL 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 issues with off-site authorities.

The availability of one method of ordinary off-site communications is sufficient to inform
federal, state, and local authorities.of plant problems. This EAL is intended to be used only
when extraordinary means (e.g., relaying of information from non-routine radio transmissions,
individuals being sent to off-site locations, etc.) are being used to make communications
possible.

Explanation/Discussion/Definitions:

Onsite and offsite communications include one or more of the systems listed in Table S-2.

Direct Inward. Dial System (DID)

Direct Inward Dial (DID) system isnamed for the dominant feature of the commercial
telephone service provided by the local telephone company for the site. DID allows station
telephones to be extensions or tied lines of the same systems. These exchanges can take
advantage of backup, power suppliesprovided to -the. statio.ns, and may use either PSEG
microwave, commercial telephone system microwave, or buried.cable transmission systems to
maintain external communircations'. This c' -hmmercial telephone, service-is available as an
additional backup for the NETS and Centrex/ESSX 1 system.

Station Page System (Gaitrohics)

Gaitronics is a completely transistorized voice communication system with five voice channels:
one page and five party. The system is designed for use in extreme environmental conditions
such as dust, moisture, hteat-and noise. The system consists of handsets, speakers and their
associated amplifiers. The power for this system is 120 volts AC from an inverted DC source
to provide reliable communications during an emergency.

Station Radio System

The Operations and Fire Protection Department UHF radio System is armulti-frequency system
used routinely by both station Operations Departments and the Fire Protection Department.
When an emergency event is declared, these radio frequencies serve both station Operations
Support Centers (oSc)."
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Nuclear Emergency Telephone System (NETS)

The Nuclear Emergency Telecommunications System (NETS) is a privately controlled, self-
contained telephone exchange that operates as a closed system, not accessible from other
phone exchanges. This feature allows the system to be dedicated to emergency response
use. The system may use PSEG microwave, commercial telephone system microwave, fiber
optics, or buried cable transmission as needed. The exchange switching equipment is
maintained at the Environmental & Energy Resource Center (EERC). As an independent
system with an uninterruptible power supply, it may operate with or without local phone service
or external power.

Centrex Phone System (ESSX)

The Centrex/Electronic Switch System Exchange 1 (Centrex/ESSX 1) is also a privately
controlled exchange, which PSEG operates with its own microwave signal system. This
system is also independent of local phone service, since each circuit is independently wired.
The microwave signal is generated from corporate facilities in Newark, NJ, separated from any
local effects of weather or telephone use. The exchange is accessible from other exchanges,
but circuits are located only in PSEG facilities. It is considered the primary backup for the
NETS system.

NRC (ENS)

The Emergency Notification System (ENS) is a dedicated communications system with the
NRC, which is part of the Federal Telecommunications System (FTS) and consists of direct
lines to the NRC. FTS lines are used to provide general accident information. These
telephones are installed in the Control Room, TSC, and the EOF.

This EAL is the hot condition equivalent of the cold condition EAL CU5.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU6 Example EAL #1, #2

2. PSEG Nuclear Emergency Plan, Section 7 Communications
3. UFSAR 9.5.2 Communications Systems
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

7 - Fuel Clad Degradation

Fuel clad degradation

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU7.1 - UNUSUAL EVENT

EAL:

VALID Offgas Pretreatment Radiation Monitor (9RX621/9RX622) high alarm

Basis:

This EAL is included because it is a precursor of more serious conditions and, as result, is
considered to be a potential degradation of the level of safety of the plant.

Escalation of this EAL to the ALERT level is via the Fission Product Barriers.

This threshold addresses Offgas radiation monitor readings that provide indication of a
degradation of fuel clad integrity.

Explanation/Discussion/Definitions:

A VALID Offgas Pretreatment Radiation Monitor High alarm is indicative of a degradation of
the fuel clad, and is a precursor of a more serious problem. The alarm is set at 2.2E+04
mR/hr, which ensures that the alarm will actuate prior to exceeding the Technical
Specification Offgas System Noble Gas Effluent Limit of 3.3E5 pCi/sec.

Classification should be based on an Offgas Pretreatment Radiation Monitor High Alarm
actuating specifically due to fuel clad degradation, thus precluding unwarranted UNUSUAL
EVENT declaration as the result of a resin / chemical intrusion transient, HWCI System
malfunction, etc. UNUSUAL EVENT declaration is warranted only when actual fuel damage
has occurred. Obtaining timely (within 90 minutes) confirmatory samples may be required to
make this determination if the High Alarm condition is suspected to not be related to fuel clad
degradation (per Abnormal Operating Procedures).
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The Offgas Pretreatment Radiation Monitors (9RX621 / 9RX622) monitor gamma radiation
levels attributable to the non-condensable fission pr'bduct gases produced in the reactor and
transported with steam through the turbine to the condenser. These instruments take a
sample from the sample tap between the fourth and fifth holdup pipe of the Offgas system.

Restricting the gross radioactivity from the Mairn Condenser p'rovides reasonable assurance
that the whole body dose to an individual at the exclusion area boundary will not exceed a
small fraction of the limits of 10 CFR 100 in the event this effluent is inadvertently discharged
directly to the environment without treatment.

Definitions:

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

EAL Bases Reference(s):. .. - .

1. NEI 99-01, Rev. 05, SU4 Example EAL #1
2. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator.Window BoxC6
3. HCGS Technical Specification Thble 3.3.7.1-1 Radiation b onitoring Instrumentation
4. HCGS Technical, Specification 3.11,2.7 Radioactive Effluents - Main Condenser
5. HC.OPI-AB.RPV-0008(Q) Reactor Coolannt Activity
6. HC.RP-AR.SP-0001(Q) Radiation Monitoring System Alarm Response
7. OE-6144 Resin Intrusion, Hope Creek
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

7 - Fuel Clad Degradation

Fuel clad degradation

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU7.2 - UNUSUAL EVENT

EAL:

Coolant activity > 4 pCi/gm Dose Equivalent 1-131

Basis:

This EAL is included because it is a precursor of more serious conditions and, as result, is

considered to be a potential degradation of the level of safety of the plant.

Escalation of this EAL to the ALERT level is via the Fission Product Barriers.

This threshold addresses coolant samples exceeding coolant technical specifications for
transient iodine spiking limits.

Explanation/Discussion/Definitions:

A Reactor Coolant sample analysis with specific activity in excess of the Technical
Specification limit of 4 pCi/grn Dose Equivalent Iodine-1 31 (DEI-1 31) is indicative of a
degradation of the fuel clad, and is a precursor of more serious problems. This activity level is
chosen instead of the 0.2 pCi/gm DEl-1 31 Technical Specification limit (under which operation
is allowed to continue for up to 48 hours) to accommodate short duration Iodine spikes
following changes in thermal power.

The Technical Specification limit on Reactor Coolant activity ensures that the 2 hour thyroid
and whole body doses resulting from a Main Steam Line failure outside the primary
containment during steady state operation will not exceed a small fraction of the 10 CFR 100
limits.

This limit accommodates Iodine spiking, which frequently occurs following shutdowns,
startups, rapid power changes and coolant depressurization. Iodine spikes are characterized
by a rapid increase in Reactor Coolant Iodine concentration by as much as three orders of
magnitude followed by a return to pre-spike concentrations. This spiking is a temporary
excursion and is not caused by a sudden fuel failure and should not be classified under this
EAL.
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Reactor Coolant Sample Activity of > 4 pCi/gm DEI- 131 can only occur as the result of fuel
clad degradation and not as a result of Iodine s•piking, resin / chemical intrusion transient,
HWCI System malfunction, etc. UNUSUAL EVENT declaration is warranted ornly when actual
fuel clad degradation has occurred.

The Technical Specification limit of > 1 001E pCi/gm is excluded from this EAL because this
limit does not include Iodine Activity.

Escalation to an ALERT or higher emergency classification occurs if a sample analysis of
reactor coolant activity exceeds 300 pCi/gm DEl-i 31 via EAL FB3-L.

EAL Bases- Reference(s): --

1. NEI 99-01, Rev. 05, SU4, Example EAL #2
2. HGCS Technical Specifications 3.4.5 Specific Activity
3. HC.OP-AB.RPV-0008(Q) Reactor Coolant Activity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

S - System Malfunction

8 - RCS Leakage

RCS Leakage

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Classification Level: SU8.1 - UNUSUAL EVENT

EAL:

UNIDENTIFIED LEAKAGE or PRESSURE BOUNDARY LEAKAGE > 10 gpm (Using 10
minute average) (Note 6)

OR

IDENTIFIED LEAKAGE > 25 gpm (Averaged over any 24 hour period) (Note 6)

Note 6: See the Fission Product Barrier Table for possible escalation above the
UNUSUAL EVENT due to RCS Leakage

Basis:

This EAL 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 or 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).

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

The EAL for identified leakage is set at a higher value due to the lesser significance of
IDENTIFIED LEAKAGE in comparison to UNIDENTIFIED or PRESSURE BOUNDARY
LEAKAGE. In either case, escalation of this EAL to the ALERT level is via Fission Product
Barrier Degradation EALs.
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Explanation/Discussion/Definitions:

Allowable leakage rates from the RCS are based on predicted and experimentally observed
behavior of cracks in pipes. Utilizing the leak before break methodology, it is anticipated that
there will be indication(s) of minor RCS boundary leakage prior to a fault escalating to a major
leak or a system rupture. Detection of low levels of leakage while pressurized allows for
implementation of mitigative actions and permits monitoring for catastrophic failure or rupture
precursors.

The limit for RCS UNIDENTOFIED LEAKAGE and PRESSURE BOUNDARY LEAKAGE is set
to a lower value than IDENTIFIED LEAKAGE due to concern over break propagation resulting
from a small break that could potentially lead to a significantly la-iger loss of invehtory.

RCS leakage is detected by monitoring:

o Drywell atmospheric gaseous radioactivity

o Drywell floor and equipment drain sump flow rate

o Drywell air cooler condensate flow rate.

o Drywell pressure

o RPV head flange leak detection system

o Drywell temperature

Drywell Leak Detection (DLD) instrumentation is available via the Radiati6n Monitoring System
(RM-11) to help determine IDENTIFIED LEAKAGE. Redundant. instrumentation for DLD is
available on Panel10C604 located in the back of the' Control Room:..

The value of 10 gpm for RCS UNIDENTIFIED LEAKAGE and PRESSURE BOUNDARY
LEAKAGE was set higher than the T/S limits of 0and.5 gpm. respectively, to allow time to
implement corrective actions (including plant .shutdwn) prinor to exceeding the threshold.
However, if the v'aluelof-10 gpm is exceeded (ussing 10"minute average) and then. clears,
classification is still warranted.

IDENTiFiED LEAKAGE should ONLY be-classified as ah UNUSUAL EVENT, when the leak
rate exceeds 25 gpm When:averag'ed over any 24-hour pteriod, regardless of whether or not
the leak has been isolated. The 24 hour average is included as part of the EAL threshold to
provide consistency with the Technical Specification (T/S) limit for IDENTIFIED LEAKAGE.
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Relief valve normal operation is excluded from this EAL. However, a relief valve that operates
and fails to close per design should be considered applicable to this EAL if the relief valve
cannot be isolated. An emergency declaration is NOT appropriate for the opening or cycling of
an SRV when no other emergency condition exists.

Escalation to the ALERT emergency classification level is via EALs in Category F. Note 6 has
been added to remind the EAL-user to review the Fission Product Barrier EALs for possible
escalation to higher emergency classifications.

Definitions:

UNIDENTIFIED LEAKAGE: As defined in T/S, shall be all leakage into the drywell that
is not IDENTIFIED LEAKAGE.

PRESSURE BOUNDARY LEAKAGE: As defined in T/S, shall be leakage through a
nonisolable fault in a RCS component body, pipe wall, or vessel wall.

IDENTIFIED LEAKAGE: As defined in T/S, shall be leakage into collection systems,
such as pump seal or valve packing leaks, that is captured and conducted to a sump or
collecting tank, or, leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the operation of the leakage
detection systems or not to be pressure boundary leakage.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, SU4 Example EAL #2
2. HCGS Technical Specifications, Definitions
3. HCGS Technical Specifications 3.4.3.2 Operational Leakage
4. HC.OP-AB.CONT-0001 (Q) Drywell Pressure
5. HC.OP-AB.CONT-0002 (Q) Primary Containment
6. HC.OP-EO.ZZ-01 01 (Q)-FC Reactor/Pressure Vessel (RPV) Control
7. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
8. HC.OP-GP.ZZ-0005(Q) Drywell Leakage Source Detection
9. HC.OP-SO.SM-0001(Q) Isolation Systems Operation
10. UFSAR 5.2.5 Detection of Leakage Through the Reactor Coolant Pressure Boundary and

from the ECCS
11. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Control
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

RPV Level

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FBI-P (4 points)

RPV level CANNOT be restored and maintained above o161 in.

OR

RPV level CANNOT be determined

Basis:

This threshold is the same as the RCS barrier Loss threshold RB1-L and corresponds to the
RPV level at the top of the active fuel. Thus, this threshold indicates a Potential Loss of the
Fuel Clad barrier and a Loss of RCS barrier that appropriately escalates the emergency
classification level to a SITE AREA EMERGENCY.

Explanation/Discussion/Definitions:

Core Submergence is the preferred method of maintaining adequate core cooling. When RPV
level decreases to below TAF, the ability to effectively remove decay heat is being challenged,
and as such the Fuel Clad fission product barrier can no longer be considered intact. While
the Emergency Operating Procedures provide contingencies to establish adequate core
cooling when RPV level drops below TAF (Core Spray or Steam Cooling with or without
injection), these actions are designed to be an alternative method of providing adequate core
cooling while actions are taken to reestablish core submergence. Sustained partial or total
core uncovery can result in fuel damage and a significant release of fission products to the
Reactor coolant. Sustained core uncovery can also result in a breach of the RPV due to core
melt material interaction with the RPV.
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A Loss of Core Submergence will occur when the rate of inventory loss is greater than the rate
of inventory makeup from high pfessureinjection sources. This condition can occur as the
result of the following events/sequences:

o A LOCA will cause RPV level to reach the Top of Active Fuel when the LOCA is the
result of a large break (momentary core uncovery is expected to occur under this
condition) or when the LQCA is due to a small or intermediate break in combination
with an inabilityof high pressure injection sources to keep up with the leakrate.

o A loss of high pressure injection sources without the presence of a LOCA will also
result in RPV level decreasing to TAF, due to continued Reactor Steam Flow without
makeup. •

Either of these events/sequences results in a challenge to the Fuel Clad Barrier when RPV
level CANNOT be restored AND maintained above the TAF due to core uncovery, hence
classification at this threshold is appropriate. However, for both these sequences, Low
Pressure ECCS are designed to inject to the RPV as RPV Pressure decreases, below the,-
shutoff head of the pumps. RPV Depressurization will occur either due to the LOCA or Manual
initiation of Emergency RPV Depjes•urization whebhRPV level cannot be restoried and
maintained above -185 in., provided injection systems are available. This will allow for
restoration of RPV level and re-establishment of Core Submergence. Failure of these systems
to restoreand maintain RPV level above -185 in. will result in a Loss of the Fuel Clad barrier
per EAL FB1-L.%

Until the wide range RPV level (WR) indicator is downscale 6r becomes questionable, it
should be used to assure RPV level is above TAF. Once WR is down-cale, use compensated..
fuel zone indication (SPDS or graph) to assess RPV level above TAF and when compensated
fuel zone level indication goes below TAF or becomes questionable-, .declare. the EAL.

If RPV level cannot be determined, the indicated, level Value and trend have become
unreliable to the extent that decisions concerning adequate core coo~ling cannot be made.
RPV Flooding in accordance with EOP 206 or EOP 206A is required to assure continued core
cooling. These EOPs specify actions to rapidly depressurize, the RPV. and establish sufficient
RPV injection to cool the.core by either steam cooling (with injection) or.flooding the RP.V to.
the main steam line penetrations.. Entry to the. RPV Flooding EOPs warrants. classification of a
SITE AREA EMERGENCY based 6n EAL RB1-L and this EAL..

Note. that EOP Flowchart1 01A _may require intentionally controlling; RPV level below -161 in.
Under these conditions, a high-power ATWS event exists and requires at least a SITE AREA
EMERGENCY classification in accordance with the ATWS/Criticality EALs.
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EAL Bases Reference(s):

1.
2.
3.
4.
5.
6.
7.

NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Potential Loss 2.A
Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
Technical Specifications Figure B3/4-3-1 Reactor Vessel Water Level
HC.OP-EO.ZZ-0101 (Q)-FC RPV Control
HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB2oP (4 points)

EAL:

rANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the Fuel Clad barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Fuel Clad barrier is potentially lost. In addition, the inability to
monitor the barrier should also be incorporated in this threshold as a factor in Emergency
Coordinator judgment that the barrier may be considered potentially lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

o 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.

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

IMMINENT: Mitigation actions have been ineffective, additional actions are not expected to be
successful, and trended information indicates that the event or condition will occur within
approximately 2 hours (unless a different time is Specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Potential Loss 6.A
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV Level

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FBlL (5 points)

EAL:

Basis:

This RPV level value corresponds to the level used in EOPs to indicate challenge of core
cooling. This is the minimum value to assure core cooling without further degradation of the
clad.

Explanation/Discussion/Definitions:

Core submergence is the mechanism of core cooling whereby each fuel element is completely
covered with water. Indicated RPV level at or above the top of the active fuel (TAF) constitutes
the principal means of confirming the adequacy of core cooling via this mechanism. Assurance
of continued adequate core cooling through core submergence is achieved when RPV level
can be maintained at or above TAF.

Spray cooling is the mechanism of core cooling whereby the uncovered portion of the core is
cooled by spray flow. Adequate spray cooling exists by design when at least one Core Spray
loop is operating at design flow (6150 gpm) and RPV level is at or above the elevation of the
jet pump suctions (-215 in.). The covered portion of the core is then cooled by submergence
while the uncovered portion is cooled by spray flow.

Steam cooling is the mechanism of core cooling whereby steam updraft up through the
uncovered portion of each fuel bundle is sufficient to prevent the temperature of the hottest
fuel rod from, exceeding the appropriate limiting value, which is specific to the mode of steam
cooling being employed (i.e., with and without injection of makeup water to the RPV).
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With injection of makeup water into the RPV established, adequate core cooling exists when
steam flow through the core is sufficient to preclude the peak clad temperature of the hottest
fuel rod from exceeding 15000F, the threshold temperature for fuel rod perforation. Assurance
of continued adequate core cooling is achieved when RPV level can be maintained at or
above the Minimum steam Cooling RPV Water Level -185 in.).

With no injection into the RPV established, adequate core cooling exists only so long as the
covered portion of the reactor core generates sufficient steam to preclude the peak clad
temperature of the hottest fuel rod from exceeding 18000F, the threshold temperature for
significant metal-water reaction.

Prolonged lack of cooling may result in severe overheating of the fuel clad, additional release
of energy from accelerated clad oiddatiidh, and eventual fuel melting. For events starting from
full power operation, the failure to promptly reflood could result in some fuel melting. Even
under these conditions vessel failure and primary containment failure with resultant release to
the public would not be expected for some time. Reactor Water Level remaining below TAF for
an extended amount of time represents an early indi6ator that significant core damage is in
progress while providing sufficient time to initiate public protective actions.

Ample time should be allowed for Low Pressure ECCS and alternate injection systems to
restore RPV level prior to entry into this classification. The time basis for deciding whether or
not RPV level can be maintained > -185 in. should be based on the rate of reactor
depressurization, the availability of low-pressure injection sources, (EGCS and alternate
injection, systems),. and; the rate of Reactor coolant inventory loss. Indications such as RPV
level trend, injection flow rates, primary containment parameter trends, and low pressure
injection system capability should also be considered.

In the event, RPV level cannot be restored > -185 in., primary containment flooding will be
required by the EOPs. This will attempt to flood the containment as a means of flooding the
RPV, and use a flooded containment as a'heat sink for the nuclear fuel."

Until the wide range RPV level (WR) indicator is downscale or becomes questionable, it
should be used to assure RPV level is above TAF. Once WR is downscale, use compensated
fuel zone indication (SPDS or graph) to assess RPV level above TAF and when compensated
fuel zone level indication goes below -185 in. or becomes questionable, declare the EAL.

If RPV level Cannot be deterrnfined,"the indicated level value and trend have become
unreliable to the extent tha{ decisions concerning adequate core cooling cannot be made.
RPV Flooding in accordance with EOP 206 or EOP'206A is required to assure continued core
cooling. These EOPs specify actions to rapidly depressurize'the'RPV and establish sufficient
RPV injection to cool the core by either steam cooling (with injection) or flooding the RPV to
the main steam line penetrations. Entry to the. RPV Flooding EOPs warrants classification of a
SITE AREA EMERGENCY based on EAL FB1-P and EAL RB1-L. If RPV Flooding is
unsuccessful, i'ndications thatcore damage is occurring will be ob•erved (DAPA > 600 R/hr
with drywell sprays, DAPA> 1200 R/hr without drywell spi'ays, or H2 > 2% in either the Drywell
or Suppression Chamber) and primary containment flooding is required (SAG entry).
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This threshold is also a Potential Loss of the Containment barrier (CB1-L). Since SAG entry
occurs after core uncovery has occurred, a Loss of the RCS barrier exists (RB1-L). SAG entry,
therefore, represents a Loss of two barriers and a Potential Loss of a third, which requires a
GENERAL EMERGENCY classification.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 2.A
2. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
3. HC.OP-EO.ZZ-0101(Q)-FC RPV Control
4. HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
5. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
6. HC.OP-AM.ZZ-0001 (Z) Severe Accident Guidelines (SAG)
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV Level

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB2-L (5 points)

EAL:

Basis:

The DAPA radiation monitor readings are values which indicate the release of reactor
coolant, with elevated activity indicative of fuel damage, into the drywell.

Reactor coolant concentrations of this magnitude are several times larger than the maximum
concentrations (including iodine spiking) allowed within Technical Specifications and are
therefore indicative of fuel damage.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

Drywell Atmosphere Post Accident (DAPA) Radiation monitors indicating 2000 R/hr or greater
corresponds to a release of Reactor Coolant to the drywell with a concentration of 300 pCi/gm
Dose Equivalent Iodine-1 31 (DEl-1 31) into the Primary Containment when Drywell Spray is in
service. This value of Reactor Coolant Activity is well above the threshold that could occur as
the result of Iodine Spiking, resin/chemical intrusion transients or a HWCI System malfunction.
This activity level corresponds to fuel damage of approximately 4%.

EAL FB3-L provides a core damage analysis showing that a Reactor Coolant activity of 300
pCi/gm Dose Equivalent Iodine-1 31 (DEI) is indicative of 4% fuel damage. Using Attachment 2
of HC.EP-EP.ZZ-0205, 4% fuel damage is indicated by a DAPA reading of approximately
2000 R/hr at 1 hour after shutdown (the most conservative) with drywell spray in service and
approximately 4000 RPhr at 1 hour after shutdown with drywell spray not in service.
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From Attachment 2 of HC.EP-EP.ZZ-0205, Step 6 the following formula was used to derive
the EAL set-points:

Indicated Radiation Leve1
Cladding Danmae

4 (% Cladding Damage) =

DAPA Reading =

DAPA Reading =

4 (% Cladding Damage) =

x ,100
100(%C1addidJnL Damage Radiation Level

DAPA Rad Monitor Reading X100
50,000R/HR (from Att2. Fig. 1, of HC.EP-EP.ZZ-0205 with Sprays)

(4) (50U000R/HR)

.100.

2000R/hr (with Drywell Spray in service)

OR

DAPA Rad Monitor Reading X100
1 00,O00R/HR (from Aft 2. Fig. 1, of HC.EP-EP.ZZ-0205 without Sprays)

DAPA Reading = (4) (100,000R/HR)

DAPA Reading = 4000R/hr (without Drywell Spray in Service)

DAPA radiationi monitors RE-4825A and RE-4825B are high range area radiation monitors
and are Iocated in the dcrywell at 1 45' elevation". Each detector has a range of 1 to. 108 R/hr .
and a built in check source that keeps the associated .channel on-scale at'approximately 1.2
R/hr. In the Control Room, DAPA radiation levels are displayed on RI-4825A (RM-1 1 9RX635)
and B (RM-11 9RX636) (Panel 10C604) and RR-4825A "and B (1:0C650)."Dryw'ellradiation
levels > 2.0E+2 R/hr activates Overhead Annunciator C6-C1, RADIATION MONITORING
ALARM/TRBL.

A Structiural.l-bera'm:in the drywell shields DAPA-radiation monitor' RE-4825B fr6m shine due to
radioactivity in the- RCS piping. RE-4825A' isn0otshielded. When the RCS4isintact, jelevated
RCS coolant -actiViity.lroduces higher read.ingso.n RE-4825A than on RE-4825Bi During-
events in which _radioactivi ity is dis.persed: into the dryw.ll atmosphere", stru .ctuiral s1hielding
diminishes as the monitors beeome immersed in., the radiation field., If the difference in RE-
4825A and RE-4825B readings should decrease, it"may be inferred that a LOCA event is
occurring.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 4.A
2. HC.EP-EP.ZZ-0205(Q) TSC - Post Accident Core Damage Assessment
3. UFSAR Table 11.5-1 Hope Creek Radiation Monitoring System
4. HC.OP-AR.ZZ-001 1(Q) Overhead Annunciator Box C6
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

Radiation

Loss of Fuel Clad

1 - Power Operations, 2 - Startup,, 3 - Hot Shutdown

FB3oL (5 points)

EAL:

Primary coolant activity > 300 pCi/gm dose equivalent 1-131

Basis:

Assessment by the EAL Task Force indicates that 300 C i/gm 1-131 equivalent coolant
activity is well above that expected for iodine spikes and corresponds to less than 4% fuel
damage. This amount of radioactivity indicates significant fuel damage and thus the Fuel Clad
Barrier is considered lost.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The percentage of Fuel Damage that corresponds to an RCS Activity of 300 pCi/gm DEI-131
is calculated as follows (for purposes of this calculation, cc and gm are considered equivalent):

Dose Factors (RG-1.109)

1-131 = 4.39E-3
1-132 = 5.23E-5
1-133 = 1.04E-3
1-134 = 1.37E-5
1-135 = 2.14E-4

Total core inventory (HCGS-UFSAR, table 12.2-135). This table gives 50% inventory, so table
values are multiplied by 2.0.

1-131 = 8.64E7 Ci
1-132 = 1.29E8 Ci
1-133 = 1.99E8 Ci
1-134 = 2.32E8 Ci
1-135 = 1.81E8 Ci
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Reactor Water Volume = 13000 cubic feet (HCGS Calculation BJ-0024)

Clad Release Fraction for iodines = 0.02 (Table 4.1, NUREG-1228)

The activity of each isotope in the clad would then be:

1-131 = 8.64E7(0.02) = 1.73E6 Ci
1-132 = 1.29E8(0.02) = 2.58E6 Ci
1-133 = 1.99E8(0.02) = 3.98E6 Ci
1-134 = 2.32E8(0.02) = 4.64E6 Ci
1-135 = 1.81 E8(0.02) = 3.62E6 Ci

These activities are equivalent to 2.89E6 Ci DEI-131

DEI - 131 = (4.39E - 3)(1.73E6) + (5.23E - 5)(2.5.8E6) + (1.04E - 3)(3.98E6) + (1.37E - 5)(4.64E6) + (2.14E - 4)(3.62E6)
(4.39E - 3)

Calculating the equivalent concentration:

Conc =
2 89E..Ci(1E6,Ci./ Ci)
13000 cf(2.8E4 cc / cf)

= 7.94E3 pCi/cc

which represents the 100% fuel damage concentration.

300 pCi/cc DEI-131 is then equivalent to:

300 /,Ci / cc

7.94E3/£;i / cc
= 3.78%

This is rounded to 3.8%.
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EAL Bases Reference(s):

1.
2.
3.
4.
5.

6.
7.

NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 1 .A
NEI 99-01, Rev. 05, FCl
HC.OP-AB.RPV-0008 (Q) Reactor Coolant Activity
HCGS Technical Specification LCO 3.4.5 Specific Activity
NUREG 1228 - Source Term Estimation During Incident Response to Severe Nuclear
Power Plant Accidents, Table 4.1
Reg. Guide 1.109, Table E-9
UFSAR Table 12.2-135 Post Accident Source Terms for Depressurized Liquid Containing
Systems
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of Fuel Clad

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

FB4-L (5 points)

EAL:

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Fuel Clad barrier is lost. In addition, the inability to monitor the
barrier should also be incorporated in this threshold as a factor in Emergency Coordinator
judgment that the barrier may be considered lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad barrier is lost. Such a determination should include IMMINENT
barrier degradation, barrier monitoring capability and dominant accident sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

o 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.

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

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Fuel Clad Loss 6.A
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB1P (4 points)

EAL:

RCS leakage > 50 gpm inside the drywell

Basis:

This threshold is based on leakage is set at a level indicative of a small breach of the RCS but
which is well within the makeup capability of normal and emergency high pressure systems.
Core uncovery is not a significant concern for a 50 gpm leak, however, break propagation
leading to significantly larger loss of inventory is possible.

If primary system leak rate information is unavailable, other indicators of RCS leakage should
be used.

Explanation/Discussion/Definitions:

RCS leakage into the drywell exceeding 50 gpm is substantially greater than the RCS leakage
thresholds established in EAL SU8.1 and represents further degradation of the RCS barrier.
Inability to isolate the RCS leakage would eventually result in a high drywell pressure
actuation (>1.68 psig) of RPS, ECCS and PCIS. The actuation would lead to an isolation of
the drywell floor and equipment drain sumps, complicating efforts to further identify and
quantify any changes in the leak rate.

Other indications of RCS leakage include:

0

0

0

0

0

0

Drywell atmospheric gaseous radioactivity
Drywell air cooler condensate flow rate
Drywell pressure
RPV head flange leak detection system
Drywell temperature
Recirc Pump Dual Seal Failure
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Inventory loss events, such as a stuck open SRV, should not be considered when referring to
"RCS leakage" because they are not indications bf break propagation.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Potential Loss 3.A
2. HC.OP-GP-ZZ-0005 (Q) Drywell Leakage Source Detection
3. HC.OP-AB.CONT-0001 (Q) Drywell Pressure
4. HC.OP-AB.CONT-0002 (Q) Primary Containment .
5. HC.OP-AB.RPV-0003 (Q) Recirc System / Power Oscillations
6. HC.RP-AR.SP-0001 (Q) Rfa..di.ation Monito.ring Syste m Alarm Response - RM-.1 1
7. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
8. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
9. HC.OP-EO:ZZ-01o03/4(Q)-FC Reactor Building and Radioactive Release Control

10. HC.OP-SO.SM-0001 (Q) Isolation Systems Operation
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB2-P (4 points)

UNISOLABLE primary system leakage outside primary containment (after isolation from
the Control Room has or should have been attempted) as indicated by exceeding EITHER
of the following:

o ANY EOP 103 Reactor Bldg room temperature Table 1, Column 1

o ANY EOP 103 Reactor Bldg local rad monitoring alarm

Basis:

Potential loss of RCS based on primary system leakage outside the primary containment is
determined from EOP flowchart 103 temperature or area radiation Maximum Normal
Operating values in the areas of the RCIC, HPCI, etc., which indicate a direct path from the
RCS to areas outside primary containment.

The indicators reaching the threshold barriers and confirmed to be caused by RCS leakage
warrant an ALERT classification. An UNISOLABLE leak defined by this EAL escalates to a
SITE AREA EMERGENCY when combined with Containment Barrier Loss threshold CB5-L
(after a containment isolation) and a GENERAL EMERGENCY when any Fuel Clad Barrier
Loss criterion is also exceeded.

Explanation/Discussion/Definitions:

The presence of elevated general area temperatures or radiation levels in the Reactor
Building may be indicative of UNISOLABLE primary system leakage outside the primary
containment. The Reactor Bldg room temperatures listed in EOP 103 Table 1, Column 1, and
the Reactor Bldg local rad monitoring alarm levels define the Maximum Normal Operating
values because they signify the onset of abnormal system operation. When parameters reach
these levels, equipment failure or misoperation may be occurring. Elevated parameters may
also adversely affect the ability to gain access to or operate equipment within the affected
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area. The locations into which the primary system discharge is of concern correspond to the
areas addressed in EOP 103:

In general, multiple indications should be used to determine if a primary system is discharging
outside primary containment. For example, a high area radiation condition does not
necessarily indicate that a primary system is discharging into the secondary containment since
this may be .caused by radiation shine from nearby steam lines or the movement of radioactive
materials. Conversely, a high area radiation condition in conjunction with other indications
(e.g. room flooding, high area temperatures, reports of steam in the secondary containment,
an unexpected rise in feedwater flowrate, or unexpected main turbine control valve closure)
may indicate that a primary system is discharging into the secondary containment.

This EAL allows for valve closure from the Control Room to isolate any systems not
completely isolated, prior to event classification. Isolation is defined as the closure of ANY
valve frdm the Control Room in the s'ystem(s) not co'mpletely isolated. For example, if the
isolation logic fails to cause valve closure, but operator actions implemented in the Control
Room successfully isolates the containment breach/leak path, then classification under this
EAL is not warranted. This :includes M'otor Operated Valves not controiled by the isolation
logic, but that are controlled from the Control Room.,

Although this EAL allows for valve closure from the Control Room, the time to-attempt closure
and make a decision if leak isolation was successful runs concurrently with the EAL 15-minute
assessment clock:

o If, duriig the EAL 1 5-minute 'assessm ent period 'attempts from the Control Room to
isolate the leak are successful then, this EAL is NOT exceeded and classification per
this" EAL should NOT'be made.

" If, during the EAL 15-minute assessment period attempts from the Control Room to
isolate the leak are NOT successful then, this EAL is exceeded and classification
should be made at that time. There is no need to wait the full 15 minutes:

If near the end of the 15 minute assessment period and the control room staff has not
been able to attempt leak isolation or the EC is not convinced thatan isolation attempt
has been successful, then this EAL is exceeded and classification should be made at or
before the 15-minute assessment time expires.

Definitions:-

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room .. . . •- ..

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Tab le 5-F-2 RCS1 Barrier Pote ntial Loss 3.B
2. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building and Rad Release Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB3-P (4 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the RCS barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the RCS barrier is potentially lost. In addition, the inability to monitor
the barrier should also be incorporated in this threshold as a factor in Emergency Coordinator
judgment that the barrier may be considered potentially lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

o 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.

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

IMMINENT: Mitigation actions have been ineffective,, additional actions are not
expected to be successful, and trended infomrmation indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Potential Loss 6.A
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

RPV Level

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RBI-L (5 points)

RPV level CANNOT be restored and maintained above -161 in.

OR

RPV level CANNOT be determined

Basis:

The Loss threshold RPV water level of -161 in. corresponds to the level that is used in EOPs
to indicate challenge of core cooling.

This threshold is the same as Fuel Clad Barrier Potential Loss threshold FB1-P and
corresponds to a challenge to core cooling. Thus, this threshold indicates a Loss of RCS
barrier and Potential Loss of Fuel Clad barrier that appropriately escalates the emergency
classification level to a SITE AREA EMERGENCY.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The top of the active fuel is significantly lower than the normal operating RPV level control
band. To reach this level, RPV inventory loss would have previously required isolation of the
RCS and Containment (PC) barriers, and initiation of all ECCS. If RPV level cannot be
maintained above the top of active fuel, ECCS and other sources of RPV injection have been
ineffective or incapable of reversing the decreasing level trend.

Core Submergence is the preferred method of maintaining adequate core cooling. When RPV
Level decreases to below TAF, the ability to effectively remove decay heat is being
challenged, and as such the Fuel Clad fission product barrier can no longer be considered
intact. While the Emergency Operating Procedures provide contingencies to establish
adequate core cooling when RPV Level drops below TAF (Core Spray or Steam Cooling with
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or without injection), these actions are designed to be an alternative method of providing
adequate core cooling while actions are taken to reestablish core submergence. Sustained
partial or total core uncovery can result in fuel damage and a significant release of fission
products to the Reactor coolant. Sustained core uncovery can also result in a breach of the
RPV due to core melt material interaction with the RPV.

A Loss of Core Submergence will occur when the rate of inventory loss is. greater than the rate
of inventory makeup from high pressure injection sources. This condition can Occur as the
result of the following events/sequences:

o A LOCA will cause RPV Level to reach the Top of Active Fuel when the LOCA is the
result of a large break- (momentary core uncovery is expected to occur under this
condition) or when the LOCAis. due to. a small or intermediate break in combination
with an inability of high pressure injection sources to keep up with the leakrate.

" A loss of high pressure injection sources without the presence of a LOCA will also
result in RPV Level decreasing to TAF, due to continued Reactor Steam Flow without
makeup.

Either of these events/sequences results in a challenge to the Fuel Clad Barrier when RPV
Level CANNOT be restored AND maintained above the TAF due to core uncovery, hence
classification at this threshold is appropriate. However, for both these sequences, Low
Pressure ECCS'are designed to inject to thb RPV as RPV Pressure decreases belovwthe-
shutoff head of the pumps. RPV Depressurization will occur eitherduaeto.-the LOCA or Manual
initiation of Emergency RPV Depressurization when RPV Level cannot be restored and
maintained above -185 in.• provided. injection systems are available. This will allow for:
restoration. of RPV Level and re-establishment of Core Submergence. Failure of these.
systems- to restore and. mnainai RPV Level above -185 in. will result in[ a Loss of. the Fuel Clad
barrier per EAL FB1-L. I

Until the wide range (WR) indicator is downscale or becomes questionable, it should be used
to assure RPV water level is above TAFw Once"WR isdownscale; use compensated fuel zone
indication (SPDS or graph) to assess RPV level above TAF and when compensated fuel zone
level indication goes below TAF or becomes questionable', declare the EAL. :..: •".:

If RPV level cannot be determined, theindicated level Value6.ahI trend have become
unreliable to the extent that detisbions concerning adequate core cooling cannot be made.

RPV Flooding in-accordance With EOP 206 or EOP 206A is required to assure continued core
cooling.-These EOPs specify actions to rapidly depressurize the RPV and establish sufficient
RPV injection to cool the core by either steam cdoling (with injection) or flooding the RPV to
the main steam line penetrations. Entry to the RPV Flooding EOPs warrants classification of a
SITE AREA EMERGENCY based on EAL FB1-P and this EAL•-'

Note that EOP Flowchart 101A ma I-require intentidnall5, controlling RPV level below -161 in.
Under these conditions, a :high-power ATWS eventexists and requiresat least a SITE AREA
EMERGENCY classification- in accordance with the ATWS/Criticality EALs.
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EAL Bases Reference(s):

1.
2.
3.
4.
5.
6.
7.

NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 2.A
Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
Technical Specifications Figure B3/4-3-1 Reactor Vessel water Level
HC.OP-EO.ZZ-0101(Q)-FC RPV Control
HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control

Hope Creek Page 3 of 4 Rev. 0 (draft E)

EAL#: RB i L



HCGS ECG - EAL Technical Bases EP-HC-1 11-222

This page intentionally blank

Hope Creek Page 4 of 4 Rev. 0 (draft E)

EAL#:RBI L



HCGS ECG - EAL Technical Bases EP-HC-1 11-222

EAL Category: F - Fission Product Barrier Degradation

Subcategory: RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Initiating Condition: Loss of RCS

OPCON Applicability: 1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

EAL# & Point Value: RB2-L (5 points)

EAL:

Drywell pressure > 1.68 psig due to RCS leakage

Basis:

The Drywell pressure is based on the drywell high pressure of 1.68 psig which indicates a
LOCA by automatically initiating ECCS.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The drywell high pressure scram setpoint (1.68 psig) is an entry condition to the EOP
flowcharts 101 and 102. EOP Flowchart 102 will prescribe operation of drywell or suppression
chamber sprays.

There are multiple Control Room indicators and alarms that can be used to determine the
presence of this threshold. Overhead annunciators alarm at 1.0 psig, 1.5 psig and 1.68 psig.
Plant automatic response to a high drywell pressure condition includes: a reactor scram,
ECCS initiation, trip of the drywell cooling fans and isolation of the cooling water to the drywell.
These actuations may mask the trend in Drywell pressure. For example, the scram will result
in less heat being added to the containment and the cooling water isolation will result in no
heat being removed.

In the HCGS design basis, primary containment pressures above the drywell high pressure
scram setpoint are assumed to be the result of a high-energy release into the containment for
which normal pressure control systems are inadequate or incapable of reversing the
increasing pressure trend. Pressures of this magnitude, however, can be caused by non-
LOCA events such as a loss of drywell cooling.

The threshold phrase "...due to RCS leakage" focuses the barrier failure on the RCS instead
of the non-LOCA malfunctions that may adversely affect Drywell pressure. Drywell pressure
greater than 1.68 psig with corollary indications (e.g., elevated drywell temperature,
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indications of loss of RCS inventory) should therefore be considered a Loss of the RCS
barrier. Loss of drywell cooling that results in pressure greater than 1.68 psig should not be
considered an RCS barrier loss.

Indication of an RCS leakage should be positively determined by observing Drywell
parameters, including drywell pressure and temperature trends, drywell equipment and floor
drain sump levels, DAPA radiation'levels, atmospheric pressure, torus pressure, and the
status of drywell cooling systems.

An isolable Reactor Recirculation pump dual seal failure should not result in drywell pressure
reaching this threshold, hence classification under this RCS Loss should not occur.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 1.A
2. Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
3. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
4. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
5. HC.OP-AB.CONT-0002(Q) Primary Containment
6. HC.OP-AB.CONT-0001(Q) Drywell Pressure
7. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
8. HC.OP-SO.SM-0001(Q) Isolation Systems Operation
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB3-L (5 points)

VALID isolation signal exists with an UNISOLABLE break outside primary containment
(after isolation from the Control Room has or should have been attempted) in ANY of the
following systems:

o Main steam line

o HPCI steam line

o RCIC steam line

o RWCU

o Feedwater

Basis:

An UNISOLABLE MSL break is a breach of the RCS barrier. Thus, this threshold is included
for consistency with the ALERT emergency classification level.

Other large high-energy line breaks such as HPCI, Feedwater, RWCU, or RCIC that are
UNISOLABLE also represent a significant loss of the RCS barrier and should be considered
as MSL breaks for purposes of classification.

Explanation/Discussion/Definitions:

This UNISOLABLE Break is a breach of the RCS Barrier. This EAL represents large high-
energy line breaks that are UNISOLABLE and meet the criteria for ALERT emergency
classification. Failure to completely isolate the effected break as determined by valve position
and indication of continuing leakage, if outside the containment, could result in an additional
Loss of the Containment Barrier.
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A high energy line break that results in a VALID Isolation Signal for any of the systems listed
in the EAL requires closure of the associated Primary Containment Isolation valves to maintain
RCS and Primary Containment integrity under abnormal conditions. A failure of these isolation
valves to isolate allows Reactor Coolant to be released directly outside the Primary
Containment (Containment Bypass), resulting in a Loss of RCS and Loss of Containment. A
RCS Line is ANY line that communicates directly with the Reactor.

This EAL allows for valve closure from the Control Room to isolate any high energy line not
completely isolated, prior to event classificati0n'. Isolation is defined as the closure of ANY
valve from the Control Room in the system(s) not completely isolated. For example, if the
isolation logic fails to cause-valve closure, but operator actions. implemented in the Control
Room successfully isolates the effected line(s), then event classification under this EAL is not,
warranted. This includes motor oper-ated valves rnot controlled by the isolation logic but that
are controlled fr6nm the Control Room.

Although this EAL allows for valve closure from the Control Room, the time to attempt closure
and make a decision if leak isolation was successful runs concurrently with the EAL 15-minute
assessment clock:

o If, during the EAL 15-minute assessment period attempts from the Control Roomjto
isolate the leak are successful then, this EAL is NOT exceeded and classification per
this EAL should NOT be made.

o If, during the EAL 15-minute assessment period attempts from the Control Room to
isolate-the leak are-NOT successful then,-this EAL-is-exceeded and. classification -

should be made at that time. There is no need to wait the full 15 minutes.

o If near the end of the 15 minute assessment period and the control room staff has not
been able to attempt leak isolation or the EC is not convinced that an isolation atempt

has been successful, then this EAL is exceeded .and classification should be made at or
before the 15-minute assessment time expires.

Nuclear Steam Supply Shutoff System (NSSSS) is6lations, as Well as HPCI and RcIC steam
line isolations, are associated with bsystems thatare part of the RCS bouhdary ar(id-penetrate
the Primary Containment. Isolation requirements for these lines are covered in`1OCFR50,
Appendix A, General Design Criteria 55. These systems form a closed loop outside the
Primary Containment, and are not open or potentially open to the environment. They are
included in this EAL since they represent an extension of the RCS boundary beyond the
Primary Containment, and a potential release path from the RCS-to the environment. Without
complete isolation, continuing flow/leakage represents a situation'where: Reactor Coolant is-
disch aiging ouitside the Primary Containment; indluding ar'eas in the' Reactor Building"
addre§sed in the EOPs."

Indication of an UNISOLABLE break includes: flow indication through isolated lines,
increasing Reactor Building area temperatures, area radiation levels, also increases in sump
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levels, or room levels in spaces associated with affected lines, as well as increases in Plant
Vent Effluent levels.

The isolation valve status of all isolation groups is monitored for quick reference on SPDS to

be backed up by operator observation of valve status.

A high-energy line break may be detected by the following:

0 Main steam line:

NSSSS ISLN SIG - STM TNL TEMP HI (C8-C4)

NSSSS ISLN SIG - MN STM FLOW HI (C8-B4)

MSIV CLOSURE (C5-B3)

Rapid changes in Main Steam Line Flow and Steam

o HPCI steam line:

HPCI/RHR A AREA LEAK TEMP HI (D3-A1)

HPCI STM LK ISLO TIMER INITIATED (D3-B1)

HPCI STEAM LINE DIFF PRESSURE HI (B1-A5)

o RCIC steam line:

RCIC/RHR B AREA LEAK TEMP HI (D3-A2)

RCIC STM LK ISLO TIMER INITIATED (D3-B2)

RCIC STEAM LINE DIFF PRESSURE HI (B1-A2)

o RWCU:

MN STM/RWCU AREA LEAK TEMP HI (D3-A3)

RWCU STM LK ISLO TIMER INITIATED (D3-B3)

RWCU DIFF FLOW HI (C1-A2)

o Feedwater line break in steam tunnel:

NSSSS ISLN SIG - STM TNL TEMP HI (C8-C4)

NSSSS ISLN SIG - MN STM FLOW HI (C8-B4)

Tunnel Temperatures

)

\ ... . /

Hope Creek Page 3 of 4 Rev. 0 (draft E)

EAL#:RB3-L



HCGS ECG - EAL Technical Bases EP-HC-1 11-222

MSIV CLOSURE (C5-B3)

Rapid changes in Feedwater Flow and Steam Tunnel Temperatures

Even though RWCU and Feedwater systems do not contain steam, they are included in the
list because an unisolable break could result in the high-pressure discharge of fluid that is
flashed to steam from relatively large volume systems directly connected to the RCS.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

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

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 3.A
2. UFSAR 5.4.5 Main Steam Line Isolation System
3. UFSAR 6.3.1.1 Emergency Core Cooling System
4. UFSAR 5.4.6 RCIC
5. UFSAR 5.4.8 RWCU
6. UFSAR 5.4.9 Main Steam Line and Feedwater Line _
7. HC.OP-AR.ZZ-0006, 8,10,12, 14 (d) Annunciator Response Procedure, Windows

B1/C1/C5/C8/D3
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB4-L (5 points)

EAL:

Emergency RPV Depressurization is required

Basis:

Plant symptoms requiring Emergency RPV Depressurization per the EOP flowcharts are
indicative of a loss of the RCS barrier. If Emergency RPV depressurization is required, the
plant operators are directed to open safety relief valves (SRVs) and keep them open. Even
though the RCS is being vented into the suppression pool, a loss of the RCS should be
considered to exist due to the diminished effectiveness of the RCS pressure barrier to a
release of fission products beyond its boundary.

Explanation/Discussion/Definitions:

The following EOPs require Emergency Depressurization under specific conditions:

HC.OP-EO.ZZ-0101A-FC, ATWS - RPV Control

o When RPV level cannot be restored and maintained above -185 in.

HC.OP-EO.ZZ-01 01 -FC, Reactor/Pressure Vessel (RPV) Control

o Before RPV level reaches -185 in. with available injection, or

o When RPV level drops to -200 in. when in Steam Cooling
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HC.OP-EO.ZZ-01 02-FC, Primary Containment Control

o Cannot maintain Supp Chamber Pressure below Pressure Suppression Pressure
Curve, or

o Drywell Temperature cannot be restored and maintained below 340'F, or

o Combined Supp Pool Temp and RPV Press cannot be maintained below the Heat
Capacity Temperature Limit Curve, or

o Supp Pool Level cannot be maintained above 38.5 in., or

o Supp Pool Level and RPV Press cannot be restored and maintained below the SRV
Tail Pipe level Limit Curve

HC.OP-EO.ZZ-0103/4-FC, Reactor Building & Rad Release Control

o When selected Area Room Temperatures/Levels cannot be maintained below the
Max Safe Operating Temperature/Floor Level. and there isa Primary System
discharging outside Primary Containment,.or

o When Gaseous Radioactive Release cannot be maintained below GE levels and
.there is a Primary System discharging outside Primary Containment and Reactor
Building'

EAL Bases Reference(s):

1.
2.
3.
4.
5.

NEI 99-01, Rev. 05, Table 5-F-2 RCS Barrier Loss 3.B
HC.OP-EO.ZZ-01 01 (Q)-FC Reactor/Pressure Vessel (RPV) Control
HC.OP-EO.ZZ-0101A(Q)-FC ATWS- RPV Co.ntroi
HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
HC.OP-EO.ZZ-01 03/4(Q)-FC Reactor Building & Rad- Release Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of RCS

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

RB5-L (5 points)

EAL:

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the RCS barrier is lost. In addition, the inability to monitor the barrier
should also be incorporated in this threshold as a factor in Emergency Coordinator judgment
that the barrier may be considered lost.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS barrier is lost. Such a determination should include IMMINENT barrier
degradation, barrier monitoring capability and dominant accident sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

o 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 EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.
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Definitions:

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 RCS Loss 6.A
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RPV Level

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CBI-P (2 points)

Primary Containment Flooding is required as indicated by EITHER of the following:

o RPV level CANNOT be restored and maintained above -185 in.

o RPV level CANNOT be determined AND it is determined that core damage is
occurring

Basis:

There is no Loss threshold associated with this item.

The potential loss requirement for Primary Containment Flooding indicates adequate core
cooling cannot be established and maintained and that core melt is possible. Entry into
Primary Containment Flooding procedures (SAGs) is a logical escalation in response to the
inability to maintain adequate core cooling.

The condition in this potential loss threshold represents a potential core melt sequence which,
if not corrected, could lead to vessel failure and increased potential for containment failure. In
conjunction with RPV level Loss threshold EALs FB1-L and RB1-L, this threshold will result in
the declaration of a GENERAL EMERGENCY -- loss of two barriers and the potential loss of a
third.

Explanation/Discussion/Definitions:

Core submergence is the mechanism of core cooling whereby each fuel element is completely
covered with water. Indicated RPV water level at or above the top of the active fuel (TAF)
constitutes the principal means of confirming the adequacy of core cooling via this
mechanism. Assurance of continued adequate core cooling through core submergence is
achieved when RPV water level can be maintained at or above TAF.
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Spray cooling is the mechanism of core cooling whereby the uncovered portion of the core is
cooled by spray flow. Adequate spray cooling exists by design when at least one Core Spray
loop is operating at design flow (6150 gpm) and RPV water level is at or above the elevation
of the jet pump suctions (-215 inches). The covered portion of the core is then cooled by
submergence while the uncovered portion is cooled by spray flow.

Steam cooling is the mechanism of core cooling whereby steam updraft up through the
uncovered portion of each fuel bundle is sufficient to prevent the temperature of the hottest
fuel rod from exceeding the appropriate limiting value, which is specific to the mode of steam
cooling being employed (i.e., with and without injection of makeup water to the RPV).

With. injection of makeup water into the RPV established, adequate core cooling exists when
steam flow through. the core is sufficient to preclude the peak clad temperature of the hottest
fuel rod from exceeding 15000F, the threshold temperature for fuel rod perforation. Assurance
of continued adequate core cooling.is achieved when RPV water level can be maintained at or
above the Minimum Steam Cooling RPV Water Level -185 in.).

With no injection into the RPV/established, adequate core cooling exists only so long as the
covered portion of the reactor core generates sufficient steam to preclude the peak clad
temperature of the hottest fuel rod from exceeding 18000F, the threshold temperature for
significant metal-water reaction.

Prolonged lack of cooling may result in severe overheating of the fuel clad, additional release
of energy from accelerated clad oxidation, and eventual fuel melting. For events starting from
full power operation, the failure to promptly reflood could result in some fuel melting. Even
under these conditions vessel failure and containment failure with resultant release to the
public would notbeexpectd for some time. Reactor Water Level remaining below TAF for an
extended, amount of time, represe nts an early indicator that significant core damage is in
progress while providing sufficient time to initiate public protective actions. "

Ample time should be allowed for Low Pressure ECCS and alternate injection systems to
restore RPV leyel prior to-entry-into this classification: The time basis for deciding whether or-
not RPV level can be' maintained > -1.85 in. should be based on the- rate of reactor-
depressurization, the av•ailability of low-pressure injection sources, (ECCS and alternate
injection systems),; and therate of Reactor coolant inveIntory loss. Indications such as RPV
level trend, injection flow rates, containment parameter trends, and low pressure injection
system operability should also be considered.

In the event, RPV level cannot be restored > -185 in., primary containment flooding will be
required by the EOPs. This will attempt to flood the containment as a means of flooding the
RPV, and use a flooded containment as a heat sink for the nuclear fuel. .

Until the wide range RPV level (WR).indicator is downscale or becomes questionable, it
should be used to assure RPV water ievel is above TAF. Once WR is downscale, use
compensated fuel zone indication (SPDS or graph) to assess RPV level above TAF and when
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compensated fuel zone level indication goes below o185 in. or becomes questionable, declare
the EAL,

If RPV level cannot be determined, the indicated level value and trend have become
unreliable to the extent that decisions concerning adequate core cooling cannot be made.
RPV Flooding in accordance with EOP 206 or EOP 206A is required to assure continued core
cooling. These EOPs specify actions to rapidly depressurize the RPV and establish sufficient
RPV injection to cool the core by either steam cooling (with injection) or flooding the RPV to
the main steam line penetrations. Entry to the RPV Flooding EOPs warrants classification of a
SITE AREA EMERGENCY based on EAL FB1-P and EAL RB1-L. If RPV Flooding is
unsuccessful, indications that core damage is occurring will be observed (DAPA > 2000 R/hr
[w/ drywell sprays], DAPA > 4000 R/hr [w/o drywell sprays] or H2 > 2% in either the Drywell or
Suppression Chamber) and primary containment flooding is required (SAG entry).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 2.A
2. HC.OP-EO.ZZ-0101A(Q)-FC ATWS - RPV Control
3. HC.OP-EO.ZZ-0101(Q)-FC RPV Control
4. HC.OP-EO.ZZ-0206(Q)-FC RPV Flooding
5. HC.OP-EO.ZZ-0206A(Q)-FC ATWS - RPV Flooding
6. HC.OP-AM.ZZ-0001(Z) Severe Accident Guidelines (SAG)
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H 2 & 02 Levels

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB2-P (2 points)

EAL:

Drywell Pressure > 62 psig and rising

Basis:

The Drywell pressure of 62 psig is based on the primary containment design pressure.

Explanation/Discussion/Definitions:

If this threshold is exceeded, a challenge to the containment structure has occurred because
assumptions used in the accident analysis are no longer valid and an unanalyzed condition
exists. This constitutes a Potential Loss of the Containment barrier even if a containment
breach has not occurred.

EOP 102 requires intentional venting of the primary containment before drywell pressure
reaches 65 psig (Primary Containment Pressure Limit). If the venting action is performed
before this EAL threshold is exceeded, a Loss of the Containment Barrier exists under EAL
CB4-L.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss I.A
2. UFSAR Table 6.2-1 Containment Design Parameters
3. UFSAR Section 6.2 Containment Systems
4. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB3-P (2 points)

EAL:

Indications of > 6% H2 and > 5% 02 in Drywell or Torus

Basis:

BWRs specifically define the limits associated with explosive mixtures in terms of deflagration

concentrations of hydrogen and oxygen.

Explanation/Discussion/Definitions:

Venting is required when Hydrogen concentration in the Drywell or Torus reaches the
Explosive Mixture (deflagration concentrations) of > 6% with Oxygen concentration > 5%.
Exceeding these parameters creates the potential for an UNISOLABLE breach of the primary
containment, which could result in an uncontrolled, unmonitored, and untreated release of
radioactivity to the environment. This EAL represents a Potential Loss of Containment, since
containment venting is required due to Containment parameters potentially exceeding their
design limits. Once the containment is vented per the EOPs, a loss of the Containment barrier
has occurred and classification per EAL CB4-L should be made. The magnitude of any
radiological release is dependent upon events leading to the requirement for emergency
venting, including a loss of the RCS and a loss of the Fuel Clad Barriers.

The elevated hydrogen in the Drywell or Torus may result from excessive zircaloy-water
reaction occurring following a LOCA. Additionally, hydrogen and oxygen gas may be
introduced into the containment environment from long term disassociation of water in the
Suppression Chamber.

SAG guidance in these cases is provided to vent the Primary Containment regardless of off-
site dose consequences. Although radiological releases resulting from venting containment
may exceed Environmental Protection Agency (EPA) Protective Action Guideline (PAG) limits,
a controlled, monitored, and isolable release is preferred to a potential uncontrolled,
unmonitored radiological release that would result from a failure of containment.
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Elevated primary containment hydrogen concentration is alarmed at -- 2% by overhead
annunciator E3-F5 (H2/02 ANALYZER TROUBLE) and digital alarm points D4203 and
D4212.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 1..B
2. HC.OP-AM.ZZ-0001(Z) (SAG-2) Containment and Radioactivity Release Control
3. HC.OP-AR.ZZ-0024(Q) CRIDS Computer Points Book 5 D3624 thru D4288
4. HC.OP-AR.ZZ-0016(Q) Overhead Annunciator Window Box E3
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

RPV / Drywell Pressure / Temperature / H 2 & 02 Levels

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB4-P (2 points)

EAL:
EAL:RPV pressure and suppression pool temperature CANNOT be maintained below the HCTL

(EOP Curve SPT-P)

Basis:

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

o Suppression chamber design temperature of > 310 degrees

OR

o Primary Containment Pressure Limit of 65 psig, while the rate of energy transfer from
the RPV to the containment is greater than the capacity of the containment vent.

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

Explanation/Discussion/Definitions:

The HCTL is given in EOP Flowchart 102 Curve SPT-P (ref. 2).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 1.C
2. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

Subcategory:

F - Fission Product Barrier Degradation

Radiation

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB5-P (2 points)

ANY DAPA Radiation Monitor reading EITHER of the following:

o With drywell sprays, > 10,000 R/hr

o Without drywell sprays, _> 20,000 R/hr

Basis:

The DAPA readings are values that indicate significant fuel damage well in excess of that
required for loss of Fuel Clad.

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.

There is no Loss threshold associated with this item.

Explanation/Discussion/Definitions:

Core damage analysis indicates 20% fuel damage dispersed into the drywell atmosphere is
expected to produce a Drywell Atmosphere Post Accident (DAPA) radiation monitor reading of
approximately 10,000 Rthr at 1 hr after shutdown (the most conservative) with drywell spray in
service, and approximately 20,000 R/hr at 1 hr after shutdown with drywell spray not in
service.

From Attachment 2 of HC.EP-EP.ZZ-0205, Step 6 the following formula was used to derive
the EAL Set-points:

Cl~ iiadding Duimigeu
10,KC'1..1J.din- Damauc' Radia~tion LevelI
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20 (% Cladding Damage) =

DAPA Reading =

DAPA Reading =

20 (% Cladding Damage) =

DAPA Rad Monitor Reading X100
50,000R/HR (from Att 2. Fig. 1, of HC.EP-EP.ZZ-0205 with Sprays)

(20) (50,000R/HR)

100"-

10,000 R/hr (with Drywell Spray in service)

OR

DAPA Rad Monitor. Reading X100
100,00ORPHR (from Att 2. Fig. 1, of HC.EP-EP.zZ-0205 without Sprays)

(20) (100,000R/HR)

100

20,000 R/hr (without Drywell Spray in Service)

DAPA Reading

DAPA Reading

DAPA radiation monitors RE-4825A and RE-4825B are high range area radiation monitors
and are located in the drywell at 145' elevation. Each detector has a range of 1 to 108 R/hr:
and a built in check source that keeps the associated channel on-scale at approximately 1.2
R/hr. I: the Control Room,. DAPA radiation levels are displayed on RI-4825A (RM-11 9R.X635)

and B (RM-11 9RX636) ((Panerl _100604) and RR-4825A and B (10C650)-. Drywell radialtion
levels > 2.OE+2 R/hr activates Overhead Annunciator C6-C1, RADIATION MONITORING
ALARM/TRBL.

A structural I-beam in the.drywell shields DAPA r'-adiati6ro monitor RE-4825B frm shine due to
radioactivity ir"'the RCS piping. RE-4825A is nrot shielded. When the RCS is ihtact, elevated
RCS coolant activity produces higher readings on RE-4825A than on RE-4825B. During
events, in Which radioactivity is dispersed into the drywell atmosphere,: structural shielding
diminishes as the monitors become immersed in the radiation field. If the difference in RE-
4825A and RE-4825B readings should decrease, it may be inferred that a LOCA event is
occurring.

EAL Bases Referehce(s): -

1. NEI 99-01, Rev. 05, Table 5-F-2 Cbntainment Potential Loss 4.A":
2. HC.EP-EP.ZZ-0205(Q) TSC- Post Accident Core Damage Assessment
3. UFSAR Table 11.5-1 Hope Creek Radiation Monitoring Systems
4. HC.OP-AR.ZZ-0011(Q) Overhead Annunciator Box C6
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Potential Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB6-P (2 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates potential loss of
the Containment barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Containment barrier is potentially lost. In addition, the inability to
monitor the barrier should also be incorporated in this threshold as a factor in Emergency
Coordinator judgment that the barrier may be considered potentially lost.

The Containment barrier should not be declared potentially lost based on exceeding Technical
Specification action statement criteria, unless there is an event in progress requiring mitigation
by the Containment barrier. When no event is in progress (Loss or Potential Loss of either
Fuel Clad and/or RCS) the Containment barrier status is addressed by Technical
Specifications.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment barrier is potentially lost. Such a determination should include
IMMINENT barrier degradation, barrier monitoring capability and dominant accident
sequences.

o Barrier degradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

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

Definitions:

IMMINENT: Mitigation actibns have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Referenice(s)!

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Potential Loss 6.A
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CBI-L (3 points)

EAL:

Drywell Pressure rise followed by a rapid unexplained drop in Drywell pressure

Basis:

Primary containment pressure should increase as a result of mass and energy release into
containment from a LOCA. Rapid unexplained loss of pressure (i.e., not attributable to drywell
spray or condensation effects) following an initial pressure increase from a high energy line
break indicates a loss of Primary Containment integrity.

This indicator relies on operator recognition of an unexpected response for the condition and
therefore does not have a specific value associated with it. The unexpected response is
important because it is the indicator for a containment bypass condition.

Explanation/Discussion/Definitions:

Conditions that result in a drop in primary containment (PC) pressure following a pressure rise
that are not the direct result of a containment failure do not warrant classification under this
threshold. These events include the initiation of drywell sprays, the re-establishment of drywell
cooling, and anticipated Drywell pressure drop due to ambient losses.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss I.A
2. HC.OP-EO.ZZ-0101(Q)-FC Reactor/Pressure Vessel (RPV) Control
3. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
4. HC.OP-AB.CONT-0002(Q) Primary Containment
5. HC.OP-AB.CONT-0001(Q) Drywell Pressure
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RPV / Drywell Pressure / Temperature / H2 & 02 Levels

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB2-L (3 points)

EAL:

Drywell pressure response NOT consistent with LOCA conditions

Basis:

Primary containment pressure should increase as a result of mass and energy release into
containment from a LOCA. Thus, primary containment pressure not increasing under these
conditions indicates a loss of containment integrity.

This indicator relies on operator recognition of an unexpected response for the condition and
therefore does not have a specific value associated with it. The unexpected response is
important because it is the indicator for a containment bypass condition.

Explanation/Discussion/Definitions:

This threshold relies on operator recognition of an unexpected response for the condition and,
therefore, does not have a specific criterion. The unexpected response is important because it
is the indicator for a containment bypass condition.

A downcomer failure, by itself, does not represent a loss of the Containment barrier. This
failure, however, renders the primary containment inoperable per Technical Specifications
because primary containment integrity has been compromised. A downcomer failure (bypass
of the pressure suppression function) combined with a large break LOCA would likely result in
a Potential Loss of the Containment barrier under Containment Potential Loss EAL CB2-P if
Drywell pressure cannot be maintained below 62 psig.

UFSAR Section 6.2 provides a summary of primary containment pressure response for
several postulated accident conditions resulting in the release of RCS inventory to the
containment. These accidents include:

o Rupture of a recirculation line

" Rupture of a main steam line
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o Intermediate size liquid line rupture

o Small size RCS rupture

The primary containment pressure response to these breaks were bounded by the.
recirculation line break.

UFSAR Figures 6.2-3 and 6.2-7 (Attachment 2, pages 6 and 7) illustrates the primary
containment pressure response due to a recirculation line break. The maximum calculated
drywell pressure is 50.6 psig and is well below the design allowable pressure of 62'psig.

Due to conservatisms in LOCA analyses, actual primary containment pressure response is
expected to be less than the analyzed response. For example,. blowdown mass flowrate may
be only 60-80% of the analyzed rate, initial primary containment pressure may be less than
1.5 psig; etc.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss .1.B
2. UFSAR Section 6.2.1.1.3.1 Introduction (Pressure Suppression Containment Design-

Evaluation)
3. UFSAR Figure 6.2-3 Short Term Containment Pressure Response Following Recirculation

Line Break
4. UFSAR Figure 6.2-7 Long: Term Containment Pressure Response Following Recirculation;

Line Break ,

5. UFSAR Table 6.2-1 Containment Design Parameters
6. UFSAR Table 6.2-3 Initial Conditions for Containment Response Analyses.
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB33-L (3 points)

UNISOLABLE leakage outside primary containment (after isolation from the Control Room

has or should have been attempted)

AND

Direct downstream pathway to the environment exists

Basis:

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

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 product 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.

Explanation/Discussion/Definitions:

This threshold addresses failure of open isolation devices which should close upon receipt of
a manual or automatic containment isolation signal resulting in a significant radiological
release pathway directly to the environment. The concern is the UNISOLABLE open pathway
to the environment. A failure of the ability to isolate any one line indicates a breach of primary
containment integrity.
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As stated above, the adjective "Direct" modifies "release pathway" to discriminate against
release paths through interfacing liquid systems. Leakage into a closed system is to be
considered only if the closed system is breached and thereby creates a significant pathway to
the environment. Examples include UNISOLABLE main steam line or RCIC/HPCI steam line
breaks, UNISOLABLE RWCU system bre~aks, and UNISOLABLE containmentatmrsphere
vent paths. If the main condenser is-available with an UNISOLABLE main steam line, there
may be releases through the Steam jet air ejec{ors and gland seal exhausters. These

pathways are monitored, however, and do not meet the intent.of a UNISOLABLE direct
release path to the environment. These minor releases are assessed using EALs in Category
R, Abnormal Rad Release / Rad Effluent.

Indications. (symptoms) of primary containment failure may be evident without the exact
pathway being understood at t h-e tim-e o-f the failure.' If the primary' cont.ainment or part of the
RCS is required to be isolated and there are valid indications that the primary containment is
not isolated, the Containment barrier should be considered lost.

This EAL ALLOWS for valve closure from the Control Room to isolate any system not
completely isolated, prior to event classification. This includes Motor Operated Valves not
controlled-by isolation logic', butthatare controlled from the Control RoOm. For example" if the
isolation logic fails to cause valve closure, but operator actions implemented in the Control
Room successfully isolates the containment breach path, then classification under this EAL is
NOT WARRANTED.

Although this EAL ALLOWS for valve closure from the Control Room, the time to attempt
closure and make a decision if containment leak isolation was successful RUNS
CONCURRENTLY with the EAL.15-minute assessment clock.

o"If, during the EAL 15-minute assessment period attempts from the Control Room to

isolateithe containment ARE SUCCESSFULLthen, this. EAL is NOT exceeded and
classificatio'n per this EAL sriou'ld NOT be made..

o If, during the EAL 15-minute assessment period'attempts from the Control Room to
isolate the containment ARE NOT SUCCESSFUL then, this EAL is exceeded and
classification should be made at that time. There is no need to wait the full 15 minutes.

o If near the end of the.15-minute assessment period and the control room staff.has not
been able to attemnpt'cntainhment isolation or the EC is not c6nvinced that an isolation
attempt has been successful, then this EAL is exceeded and classification should'be
made at or before the 15-minrute assessment time'expires.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

Hope Creek Page 2 of 4 Rev. 0 (draft E)

EAL#:CB3-L



HCGS ECG - EAL Technical Bases EP-HC-1 11-223

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 3.A
2. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB4=L (3 points)

EAL:

Intentional primary containment venting per EOPs

Basis:

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

Site specific EOPs may direct containment isolation valve logic(s) to be intentionally bypassed,
regardless of radioactivity release rates. Under these conditions with a valid containment
isolation signal, the containment should also be considered lost if containment venting is
actually performed.

Intentional venting of primary containment for primary containment pressure control per EOPs
to the secondary containment and/or the environment is considered a loss of Containment.
Containment venting for pressure when not in an accident situation should not be considered.

Explanation/Discussion/Definitions:

Step DW/P-17 or DW/P-20 of EOP 102, Primary Containment Control, may specify primary
containment venting and intentional bypassing of the containment isolation valve logic, even if
offsite radioactivity release rate limits are exceeded. The threshold is met when the operator
begins venting the primary containment in accordance with EOP 318, not when actions are
taken to bypass interlocks prior to opening the vent valves. Purge and vent actions specified
in Step DW/P-1 of EOP 102 to control primary containment pressure below the drywell high
pressure scram setpoint does not meet this threshold because such action is only permitted if
offsite radioactivity release rates will remain below the ODCM limits.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 3.B
2. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
3. HC.OP-EO.ZZ-318 (Q)-Containment Venting
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

EAL:

F - Fission Product Barrier Degradation

RCS Leakage, Leak Isolation, PC Venting

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB5°L (3 points)

UNISOLABLE primary system leakage outside primary containment (after isolation from
the Control Room has or should have been attempted) as indicated by exceeding EITHER
of the following:

o ANY EOP 103 Reactor Bldg room temperature Table 1, Column 2

o ANY Reactor Bldg rad level > 1000 times normal

Basis:

This threshold addresses incomplete primary containment isolation that allows direct release
to the environment.

In addition, The presence of area radiation or temperature Max Safe Operating setpoints
indicating UNISOLABLE primary system leakage outside the primary containment are
addressed after a containment isolation. The indicators should be confirmed to be caused by
RCS leakage.

There is no Potential Loss threshold associated with this item.

Explanation/Discussion/Definitions:

The presence of elevated general area temperatures or radiation levels in the Reactor
Building may be indicative of UNISOLABLE primary system leakage outside the primary
containment. The maximum safe operating values define this Containment barrier threshold
because they are indicative of problems in the secondary containment that are spreading and
pose a threat to achieving a safe plant shutdown. This threshold addresses problematic
discharges outside primary containment that may not originate from a high-energy line break.
The locations into which the primary system discharge is of concern correspond to the areas
addressed in EOP 103 Reactor Building Control.
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RB maximum safe operating temperatures are conservatively. defined by the qualification
temperature of safety related equipmfient in the area. The equipment qualification program has
proven that safety related equipment will perform satisfactorily to at least this temperature. In
an area with multiple 6bnmponents and different qualification temperatures, the maximum safe
operating temperature assigned to that area is generally the lowest of the individual
temperatures.

In general, multiple indications should be used to determine if a primary system is discharging
outside primary containment. For example, a high area radiation condition does not
necessarily indicate that a primary system is discharging into the secondary containment since
this may be caused by radiation shine from nearby steam lines or the movement of radioactive
materials. Conversely; a high area- radiation condition in conjunction with other indications -

(e.g. room~flooding, high.area temperatures, reports of steam in the secondary containment,
an unexpected rise.in feedwater flowrate, orune x xpected main turbine control valve closure)
may indicate that a primary system is discharging into the secondary containment.

This EAL allows for valve closure from the Co~ntrol Room to isolate. any systems not.
completely isolated, prior to event classification. Isolation i"s defined as the closure of ANY
valve from the Control Room in the system(s) not completely isolated. For example, if the
isolation logic fails to cause valve closure, bJut 0op1erator actions implemented in the Control
Room sud•ebssfully is6latds th ýboehainentfbreaih/ld6ak path,-thei-clbssification und&r this
EAL is not warranted. This includes Motor Operated Valves not controlled by the isolation
logic, but that are controlled from the Control Room.

Although this EALALLOWS for.. valve closure from: the:Control Room, the time touattempt
closureaand make a decision if containment leak isolation was successful RUNS..
CONCURRENTLY with the EAL 15-minute assessment clock.

" If, during the' EALb 15-minute assessment period attempts from the Control Room to
isolate the containment ARE:SUCCESSFUL then, this .EAL is NOT exceeded and
classification per this EAL should NOT be made.

o If, during the EAL 15-minute assessment period attempts from the Control Room to
isolate the containment ARE NOT SUCCESSFUL then, this EAL is exceeded and
classification should be made at that time. There is no need to wait the full 15 minutes...

o If near theend, of the- 15. minute assessment period and the control room staff has not
been able, to attempt containment isolation or the EC is, not: convinced that an isolation
attempt has -been successful; then this EAL is exceeded and classification should be
made at or before thel-i5-minute assessment time-expires.

Definitions:.

UNISOLABLE: A breach or leak that-cannot be promptly isolated from the Control
Room.
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EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Barrier Loss 3.C
2. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building and Rad Release Control
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EAL Category:

Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Point Value:

F - Fission Product Barrier Degradation

EC Judgment

Loss of Containment

1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

CB6-L (3 points)

EAL:

ANY condition in the opinion of the Emergency Coordinator that indicates loss of the
Containment barrier

Basis:

This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Containment barrier is lost. In addition, the inability to monitor the
barrier should also be incorporated in this threshold as a factor in Emergency Coordinator
judgment that the barrier may be considered lost.

The Containment barrier should not be declared lost based on exceeding Technical
Specification action statement criteria, unless there is an event in progress requiring mitigation
by the Containment barrier. When no event is in progress (Loss or Potential Loss of either
Fuel Clad and/or RCS) the Containment barrier status is addressed by Technical
Specifications.

Explanation/Discussion/Definitions:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment barrier is lost. Such a determination should include IMMINENT
barrier degradation, barrier monitoring capability and dominant accident sequences.

o Barrier deqradation exists if the degradation will likely occur within two hours based on
a projection of current safety system performance.

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

Definitions:

IMMMNENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, Table 5-F-2 Containment Loss 6.A
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

1 - Loss of AC Power

AC power capability to vital buses reduced to a single power
source for 15 minutes or longer such that any additional
single failure would result in complete loss of AC power to
vital buses

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CUI.1 - UNUSUAL EVENT

EAL:

Loss of 4.16 KV Vital Bus Power Sources (Offsite and Onsite) which results in the
availability of only one 4.16 KV Vital Bus Power Source (Offsite or Onsite)

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

The condition indicated by this EAL is the degradation of the offsite and onsite AC power
systems such that any additional single failure would result in a complete loss of AC power to
vital buses. This condition could occur due to a loss of off-site power with a concurrent failure
of all but one emergency diesel generator to supply power to its vital bus. The subsequent
loss of this single power source would escalate the event to an ALERT in accordance with
EAL CA1.1.

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

Explanation/Discussion/Definitions:

"Availability" means the power source can be aligned to provide power to a vital bus within 15
minutes or is currently supplying power to at least one vital bus.
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The availability of EDGs that have not been challenged to start during degradation of AC
power sources to the 4.16 KV vital buses should be based on meeting Technical Specification
action requirements for loss of offsite AC power sources.

The AC power distribution is summarized in Attachment 2, page 2.

Emergency Classification escalates to an ALERT under EAL CA1.1 based on a loss of all
offsite and all onsite AC power to all 4.16 KV vital buses.

This cold condition Unusual Event EAL is equivalent to the hot condition Alert EAL SA1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - CU3 Example EAL #1
2. 205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
3. E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram
4. UFSAR 8.1.2 Onsite.Power Systems
5. HCGS Technical Specifications 3.8.1.2, A.C. Sources-Shutdown
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

1 - Loss of AC Power

Loss of all offsite and all onsite AC power to vital buses for
15 minutes or longer

4 - Cold Shutdown, 5 - Refueling, D - Defueled

CAI.1 -ALERT

Loss of all Power (Onsite and Offsite) to all 4.16 KV Vital Buses

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

Loss of all AC power compromises all plant safety systems requiring electric power including
RHR, ECCS, Spent Fuel Pool Cooling and Service Water.

The event can be classified as an ALERT when in cold shutdown, refueling, or defueled mode
because of the significantly reduced decay heat and lower temperature and pressure,
increasing the time to restore one of the vital busses, relative to that specified for the SITE
AREA EMERGENCY EAL.

Escalating to SITE AREA EMERGENCY, if appropriate, is by EALs in Category R, Abnormal

Rad Levels / RadEffluent.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
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Explanation/Discussion/Definitions:

The intent of this EAL is to classify degraded AC power events that result in a loss of all offsite
power sources 13.8 KV to the 4.16 KV vital buses along with a loss of all onsite power sources
(EDGs) . ,..-

The AC power distribution is summarized in Attachment 2, page 2.

This cold condition Alert EAL is equivalent to the hot condition Site Area Emergency EAL
SS1.1.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05 - CA3 Example EAL #1
2. HC.OP-AB.ZZ-0135 (Q) Station Blackout / Loss of Offsite Power / Diesel Generator

3.
4.
5.
6.

Malfunction
205415-A-8765 Sheet 1 500 kv Transmission Plan & Profiles
E-0001-0 sheet 1 Hope Creek Generating Station Single Line Diagram
UFSAR 8.1.2. Onsite Power Systems
HCGS Technical Specifications 3.8.1.2, A.C. Sources-Shutdown
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

2 - Loss of DC Power

Loss of required DC power for 15 minutes or longer

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CU2.1 - UNUSUAL EVENT

EAL:

Loss of ANY of the following Vital 125 V DC Power Channel combinations as indicated by
Voltage < 108 V DC:

o Channel A and Channel B

o Channel A, Channel C (either bus) and Channel D (either bus)

o Channel B, Channel C (either bus) and Channel D (either bus)

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

The purpose of this EAL 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.

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 EAL
CA4.1.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
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Explanation/Discussion/Definitions:

Per Technical Specifications, 108 VDC is the minimum voltage required for operability of the
Class 1E 125 VDC buses following a battery discharge test. Although continued equipment
operation may occur with.degraded voltage, this value signifies the minimum operable voltage
allowed.

125 VDC Power Channels A-D pro'Vide control power to Engineered Safety Features
actuation, diesel generator auxiliaries,. plant alarm and, indicati.on circuits, as well as the control
power for the associated loads. If 125 VDC power is lost for an extended period of time
(greater than 15 minutes) critical plant functions such as 4.16 KV breaker controls, CS and
RHR pump controls required to maintain safe plantconditions may notoperate, and core
uncovery with subsequent Reactor Coolant System (RCS) and Primary Containment failure.
might occur. Both the RCS and Primary Containment may already be open if in the Refueling
mode.

In Operational Condition 4 or 5, a minimum of two of the four 125 VDC Power Channels are
required by Technical Specifications, including.either.Channel .A (10D4.10) or.Channel B
(1 0D420). With the loss of three of the Channels (two if both Channels A and B are lost) core
alterations are to be suspended and handling of recently irradiated fuel in the. Secondary
Containment and operations with a potential for draining the reactor vessel are to be stopped.

Class 1E 125 VDC battery bank capacities are as follows:

Channel

A.

Switchgear

100410-

B.

C

D

C

D

10D420

10D430

10D440

10D436

10D446

Battery

1A•D41 1"

1BD411

1CD411

1DD4.11

1 CD447

1 DD447

.1885 AH at 8 hours

1885 AH at 8 hours

1885 AH at 8 hours

577 AH at 8 hours

577 AH at 8 hours

Capacity (design 4 hours)

1885 AH at 8 hours

This Unusual Event EAL. is the cold condition
Site Area Emergency EAL SS2.1.

equivalent of the hot condition .loss of DC power
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EAL Bases Reference(s):

1.
2.
3.
4.
5.

NEI 99-01, Rev. 05, CU7 Example EAL #1
Calculation E-4.1(Q) HC Class 1 E 125 VDC Station Battery and Charger Sizing
UFSAR 8.3.2 DC Power Systems
HCGS Technical Specifications 3.8.2.2, DC Sources - Shutdown
HC.OP-AB.ZZ-0135 (Q) Station Blackout /Loss of Offsite Power/Diesel Generator
Malfunction, Table 5.3 Battery Bank Capacities
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

UNPLANNED loss of RPV inventory

4 - Cold Shutdown

CU3.1 - UNUSUAL EVENT

EAL:

RCS leakage results in the inability to maintain or restore RPV level > +12.5 in.

AND

> 15 minutes have elapsed (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Basis:

This EAL is considered to be a potential degradation of the level of safety of the plant. The
inability to maintain or restore level is indicative of loss of RCS inventory.

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

Prolonged loss of RCS Inventory may result in escalation to the ALERT emergency
classification level via either EAL CA3.1 or EAL CA4.1.

Explanation/Discussion/Definitions:

+12.5 in. is the RPV low water level scram setpoint.

RPV water level is normally monitored using the instrument ranges in Attachment 2, page 5.

In preparation for RPV floodup and refueling operations, the shutdown range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded to 0" - 550".
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Definitions:

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

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CUl Example EAL #1
2. Technical Specifications Table 2.2.1-1 Reactor Protection System Instrumentation

Setpoints
3. Technical Specifications Figure B3/4-3-1, Reactor Vessel Water Level

4. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling
5. HC.IC-GP.BB-0003(Q) Nuclear Boiler.- Nondivisional Channel LT-1 1683! B21-N027 Rx

Cavity Flood Up Level / Rx Shutdown Range Level Setup
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

UNPLANNED loss of RPV inventory

5 - Refueling

CU3.2 - UNUSUAL EVENT

EAL:

RPV level CANNOT be monitored with a loss of RPV inventory as indicated by ANY
unexplained RPV leakage indication, Table C-1 (Note 8)

Note 8: Loss of inventory in the refueling pathway may raise radiation levels.
Consider classification under EAL RU2.1.

Table C-1 RPV Leakage Indications

o Drywell equipment drain sump level rise

o Drywell floor drain sump level rise

o Reactor Building equipment drain sump level rise

o Reactor Building floor drain sump level rise

o Suppression pool level rise

o Observation of RCS leakage that is UNISOLABLE

Basis:

This EAL is a precursor of more serious conditions and considered to be a potential
degradation of the level of safety of the plant.

This EAL addresses conditions in the Refueling OPCON when normal means of RPV level
indication may not be available. Redundant means of RPV 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 RPV
inventory event, the operators would need to determine that RPV inventory loss was occurring
by Table C-1 indications. Table C-1 RPV leakage indications must be evaluated against other
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potential sources of leakage such as cooling water sources inside the Primary and Secondary
Containments to 'ensure they are indicative of RPV leakage.

Escalation to the ALERT emergency classification level would be via EAL CA3.2 or EAL
CA4.1.

Explanation/Discussion/Definitions:

In preparation for RPV floodup and refueling operations, the shutdown range instnrment
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded.to 0" .- 550". During refueling operations,,visual observation. by personnel On.
the refuel floor in communication with the Control Room may also provide indication of reactor
cavity water level and RPV Water level.

In this EAL, all RPV level indication is unavailable and the RPV inventory loss must be
detected by the leakage irndications listed in Table C-1. Level increases must be evaluated
against other potential sources of leakage 'such as cooling wvater so0urces inside the drywell to
ensure.they are indicative of RPV leakage. Drywell equipment and floor drain sump level rise
is the normal method of monitoring and calculating leakage from the RPV. A Reactor Building
equipment or floor drain sump level rise may also.be indicative of RPV inventory losses
external to the Primary Containment from systems, connected to the RPV. With RHR System
operating in the Shutdown Cooling mode, an unexplained rise in. suppression pool level could
be indicative of RHR Valve misalignmen't or- leakage. Visual observation of leakage from
systems connected to the RCS in areas outside the Primary Containment that cannot be
isolated could be indicative of a.loss of RPV ihVentory.

Definitions:

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

UNISOLABLE:-- A, breach or leak that cannot be promptly isolated from the Control
Room.

EAL Bases. Reference(s):

1. NEI 99-01, 1 Rev. 05, CU2 Example EAL #2
2. HC.lC-GP.BB-0003(Q) Nuclear Boiler- Nondivisional Channel LT-1 1683 B21-N027 Rx

Cavity Flood Up Level / Rx Shutdown Range Level Setup
3. UFSA.R '52.5 Detection of Leakage Through the Reactor Coolant Pressure Boundary and

from the Emmergency Core Cooling. System
4. UFSA.R.T7.6.1.3 Leak Detection System'- Instrumentation and Controls
5., HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control.
6. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

UNPLANNED loss of RPV inventory

5 - Refueling

EAL# & Classification Level: CU3.3 - UNUSUAL EVENT

EAL:

UNPLANNED RPV level drop as indicated by EITHER of the following:

o RPV level drop below the RPV flange level of +217.5 in. for _.15 minutes (Notes 3
and 8)

o RPV level drop below the planned RPV level band (when RPV level is being
controlled below the RPV flange) for a given (planned) evolution for 2! 15 minutes
(Notes 3 and 8)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Note 8 Loss of inventory in the refueling pathway may raise radiation levels.
Consider classification under EAL RU2.1.

Basis:

This EAL is a precursor of more serious conditions and considered to be a potential
degradation of the level of safety of the plant.

Refueling evolutions that decrease RPV water level below the RPV flange are carefully
planned and procedurally controlled. An UNPLANNED event that results in water level
decreasing below the RPV flange, or below the planned RPV water level for the given
evolution (if the planned RPV water level is already below the RPV flange), warrants
declaration of a UE due to the reduced RPV 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.
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Continued loss of RCS Inventory will result in escalation to the ALERT emergency
classification level via either EAL CA3.1 or EAL CA4.1.

This EAL involves a decrease in RPV level below the top of the RPV flange that continues for
15 minutes due to an UNPLANNED event. This EAL is not applicable to decreases in flooded
reactor cavity level, which is addressed by EAL RU2.1, until such time as the level decreases
to the level of the RPV flange.

Explanation/Discussion/Definitions:

+217.5 in. is the RPV flange level.

RPV water level is normally monitored using the instrument ranges in Attachment 2, page 5.

In preparation for RPV floodup and refueling operations, the shutdown range instrument
transmitter LT-N027 is valved out and replaced with LT-1 1683. The shutdown range indication
is thus expanded to 0" - 550,". During refueling operations, visual observation by personnel on
the refuel floor in communication with the Control Room may also provide indication of reactor
cavity water level and RPV water level.

In cold 'conditions, RPV level may be:intentionally lowered below the RPV flange (e.g,,
detensioning the RPV head, etc.). For such evolutions, this EAL. is applicable if RPV level
cannot be restored and maintained within the prescribed target band.

Definitions:

UNPLANNED: A parameter change or an event that is not the result of an intended
evoluti6h and requires correctiveo- r mitigatiqv actions.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CU2 Example EAL #1
2. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling
3. Technical Specifications Figure B3/4-3-1, Reactor Vessel Water Level
4. HC.IC-GP.BB-0003(Q) Nuclear Boiler- NondiVisional Channel LT-11683 B21-N027 Rx

Cavity Flood Up Level RX Shutdown Range Level Setup
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3- RPV Level

Loss of RPV inventory

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CA3.1 - ALERT

EAL:

RPV compensated level < -38 in.

Basis:

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The magnitude
of this loss of water indicates that makeup systems have not been effective and may not be
capable of preventing further RPV level decrease and potential core uncovery. This condition
will result in a minimum emergency classification level of an ALERT.

The Low-Low ECCS Actuation Setpoint/Level 2 was chosen because it is a standard setpoint
at which some available injection systems automatically start. The inability to restore and
maintain level after reaching this setpoint would be indicative of a failure of the RCS barrier.

If RPV level continues to lower then escalation to SITE AREA EMERGENCY will be via EAL

CS3.1.

Explanation/Discussion/Definitions:

The threshold RPV level of -38 in. is the low-low ECCS actuation setpoint. RPV level is
normally monitored using compensated level as read directly from SPDS or the compensation
curves in the lOs. In Cold Shutdown mode, the RCS will normally be intact and standard RPV
level monitoring means are available. In the Refueling mode, the RCS is not intact and RPV
level may be monitored by different means, including the ability to monitor level visually.

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 OPCON.
Entry into cold shutdown conditions may be attained within hours of operating at power or
hours after refueling is completed. Entry into the Refueling OPCON procedurally may not
occur for typically a few days 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
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the Refueling OPCON with irradiated fuel in the RPV (note that the heatup threat could be
lower for cold shutdown conditions if the entry into cold shutdown was following a refueling).

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CA1 Example EAL #1
2. HCGS Technical Specifications Table 3.3.3-2, ECCS Actuation Instrumentation Setpoints
3. HCGS Technical Specifications Figure B3/4-3-1 Reactor Vessel Water Level
4. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling
5. HC.OP-IO.ZZ-0009 (Q) Refueling Operations
6. HC.OP-AB.RPV-0009(Q) Shutdown Cooling
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CA3.2 - ALERT

EAL:

RPV level CANNOT be monitored for > 15 minutes with a loss of RPV inventory as
indicated by ANY unexplained RPV leakage indication, Table C-I (Note 3)

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RPV Leakage Indications

o Drywell equipment drain sump level rise

o Drywell floor drain sump level rise

o Reactor Building equipment drain sump level rise

o Reactor Building floor drain sump level rise

o Suppression pool level rise

o Observation of RCS leakage that is UNISOLABLE

Basis:

This EAL serves as a precursor to a loss of ability to adequately cool the fuel. The magnitude
of this loss of water indicates that makeup systems have not been effective and may not be
capable of preventing further RPV level decrease and potential core uncovery. This condition
will result in a minimum emergency classification level of an ALERT.

In the Cold Shutdown OPCON, normal RPV level instrumentation systems will usually be
available. In the Refueling OPCON, normal means of RPV level indication may not be
available. Redundant means of RPV level indication will usually be installed (including the
ability to monitor level visually) to assure that the ability to monitor level will not be interrupted.
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However, if all level indication were to be lost during a loss of RPV inventory event, the
operators would need to determine that RPV inventory loss was occurring by observing Table
C-1 indications. Table C-1 RPV leakage indications must be evaluated against other potential
sources of leakage such as cooling water sources inside the Primary and Secondary
Containments to ensure they are indicative of RPV leakage.

The i 5-minute duration for the loss of level indication was chosen because it is half of the
EAL CS3.2 SITE AREA EMERGENCY duration. Significant fuel damage is not expected to
occur until the core has been uncovered for greater than, 1 hour pet the analysis referenced in
the EAL CG3.1 and EAL CG3.2 bases. Therefore this EAL meets the definition for an ALERT.

If RPV leakage indications continue and RPV level cannot be. monitored for 30 minutes or

longer, EAL CS3.2 will require escalation to SITEýAREA EMERGENCY.

Explanation/Discussion/Definitions:

In this EAL, all RPV level indication is unavailable and the RPV inventory loss must be
detected by the leakage indications listed in Table C-1. Level increases must be evaluated
against ether potential soulrces of leakage such as colbinig-water sou-r-ces inside the drywell to
ensure they are indicative of RPV leakage. Drywell equipment and floor drain sump level rise
is the normal method of monitoring and:caiculating leakage from the RPV.AReactor Building
equipment or floor drain sump levei ris e may also be'indicative of RPV inventory losses
external to the Primary C6-ntainme imt from systems connected to the RPV5.With RHR System
operating in the Shutdown Cooling mode, an uinexplained rise in suppression pool level could
be indicative of RHR valve misalignment or leakage.,Visual observation of leakage from
systems connected to the RCS in areas outside the Primary Containment that cannot be
isolated could be indicative of a oss of RPV inventory.,

In cold shutdown, the decay heat available to raise RCS temperature during a loss of
inventory or heatremoval event may be significantlygigreater thaan:in the Refueling OPCON.
Entry into cold shutdown, conditions may be attained. within hours of operating at power or
hours after refueling is completed. Entry .intothe.Refueling OPCON.procedurally may not
occur for typically a few days 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 OPCON with irradiated fuel in the RPV (note that the heatup threat could be
lower for cold shutdown conditions if the entry, into cold shutdown was following a refueling).

Definitionis:

UNISOLABLE: A breach or leak that'cannot be pr-omptly isolated from the Control
Room.
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EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CA1 Example EAL #2
2. HC.IC-GP.BB-0003(Q) Nuclear Boiler - Nondivisional Channel LT-1 1683 / B21-N027 Rx

Cavity Flood Up Level / Rx Shutdown Range Level Setup
3. UFSAR 5.2.5 Detection of Leakage Through the Reactor Coolant Pressure Boundary and

from the Emergency Core Cooling System
4. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
5. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
6. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting core decay heat removal
capability

4 - Cold Shutdown, 5 - Refueling

CS3.1 - SITE AREA EMERGENCY

CONTAINMENT CLOSURE NOT established AND RPV compensated level < -44 in.

OR

CONTAINMENT CLOSURE established AND RPV compensated level < -161 in.

Basis:

Under the conditions specified by this EAL, continued decrease in RPV level is indicative of a
loss of inventory control. Inventory loss may be due to an RCS breach, pressure boundary
leakage, or continued boiling in the RPV. Thus, declaration of a SITE AREA EMERGENCY is
warranted.

Escalation to a GENERAL EMERGENCY is via EAL CG3.1 or EAL RG1.1.

Explanation/Discussion/Definitions:

When RPV level decreases to -44 in., water level is six inches below the low-low ECCS
actuation setpoint of -38 in. When RPV level drops to the top of active fuel (an indicated RPV
level of -161 in.), core uncovery starts to occur. RPV level is normally monitored using
compensated level as read directly from SPDS or the compensation curves in the lOs.

The inability to restore and maintain level after reaching this setpoint infers a failure of the
RCS barrier and Potential Loss of the Fuel Clad barrier.

Sustained core uncovery can result in core damage and a significant release of fission
products to the RCS and could ultimately challenge the Containment barrier. When all
irradiated fuel has been transferred to the Spent Fuel Pool, however, core uncovery in the
RPV is not possible and thus this EAL does not apply.
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CONTAINMENT CLOSURE can be established by meeting the requirements of any of. the
following:

o OP-HC-1 08-115-1001, Operability Assessment and Equipment Control Program,
Attachment 5

o Technical Specifications 3.6.5.1, Secondary Containment Integrity.

o Technical Specifications 3.6.1.1, Primary Containment Integrity

Definitions:

CONTAINMENT CLOSURE: Is the procedurally defined actions taken to secure the
Containment (Primary or Secondary) and its associated structures, systems, and
components as a functional barrier to fission product release under existing plant
conditions.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CS1 Example EAL #1 & #2
2. OU-AA-103 Shutdown Safety Management Program
3. HCGS Technical Specifications Table 3.3.3-2, ECCS Actuation Instrumentation Setpoints
4. HCGS7Technical Specifications Figure B3/4-3-1, Reactor Vessel Water Level
5. HC.OP-AM-ZZ-0001(Z) Severe Accident Guidelines
6. OP-HC-1 08-115-1001 Operability Assessment and Equipment Control Prograrm
7. Technical Specifications 3.6.5.1 Secondary Containment Integrity
8. Technical Specifications 3.6.1.1 Primary Containment Integrity,
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting core decay heat removal
capability

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CS3.2 - SITE AREA EMERGENCY

EAL:

RPV level CANNOT be monitored for > 30 minutes with a loss of RPV inventory as
indicated by EITHER of the following (Note 3):

o Erratic Source Range Monitor indication

o ANY unexplained RPV leakage indication, Table C-1

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RPV Leakage Indications

o Drywell equipment drain sump level rise

o Drywell floor drain sump level rise

o Reactor Building equipment drain sump level rise

o Reactor Building floor drain sump level rise
, Suppression pool level rise

0 Observation of RCS leakage that is UNISOLABLE
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Basis:

Under the conditions specified by this EAL, continued decrease in RPV level is indicative of a
loss of inventory control. Inventory loss may be due to an RCS breach, pressure boundary
leakage, or continued boiling in the RPV. Thus, declaration of a SITE AREA EMERGENCY is
warranted.

Escalation to a GENERAL EMERGENCY is via EAL CG3.2 or EAL RG1.1.

In the Cold Shutdown OPCON, normal RPV level indication will usually be available. In the
Refueling OPCON, normal means of RPV level indication may not be available. Redundant
means of RPV level indication will usually 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 RPV inventory event, the operators.would need to
determine that RPV inventory loss was occurring by observing Table C-1 indications. Table C-
1 RPV leakage indications must be evaluated against other potential sources of leakage such
as cooling water sources inside the Primary and Secondary Contaihnme.nts to ensure they are
indicative of RPV leakage.

The 30o.minute duration allows sufficient time fo6r actions to bep-efo6rmed to recover inventory
control equipment.

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

Explanation/Discussion/Definitions:

This EAL applies to conditions in which the loss of decay heat removal capability has caused
a significant drop in RPV wate'r leve6 and core uncdvery mnay be clhall6nged. If RPV level
monitoring capability is unavailable; the RPV inventory loss must be.detected by erratic source
range monitor indications or the leakage indications listed in.Table C-1:-.

Erratic source range .monito'r: indication may be identified by:,

o SRM count rate recorders R602A and B (blue pens) on panel 10C650C

o SRM upscale status lights on source range neutron monitoring section of the
Control Room panel

o Overhead Annunciators C3-Cl (SRM UPSCALE OR INOPERATIVE) and C3-D1
(SRM PERIOD)

o Computer points C015, B3027, B3028, B3029, B3030
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0 The leakage indications are listed in Table C-land level increases must be evaluated
against other potential sources of leakage such as cooling water sources inside the
drywell to ensure they are indicative of RPV leakage. Drywell equipment and floor drain
sump level rise is the normal method of monitoring and calculating leakage from the
RPV. A Reactor Building equipment or floor drain sump level rise may also be indicative
of RPV inventory losses external to the Primary Containment from systems connected
to the RPV. With RHR System operating in the Shutdown Cooling mode, an
unexplained rise in suppression pool level could be indicative of RHR valve
misalignment or leakage. Visual observation of leakage from systems connected to the
RCS in areas outside the Primary Containment that cannot be isolated could be
indicative of a loss of RPV inventory.

Definitions:

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control
Room.

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CS1 Example EAL #3
2. Technical Specifications 3.3.7.6, Source Range Monitors
3. Technical Specifications 3.9.2, Instrumentation - Refueling Operations
4. HCOP-AR.ZZ-0009(Q), Overhead Annunciator Window Box C3
5. UFSAR 5.2.5 Detection of Leakage Through Reactor Coolant Pressure Boundary and

From the Emergency Core Cooling System
6. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
7. HC,OP-EO.ZZ-0102(Q)-FC Primary Containment Control
8. HCOP-GP.ZZ-0005(Q) Drywell Leak Source Detection

Hope Creek Page 3 of 4 Rev. 0 (draft E)

EAL#:CS3,2



HCGS ECG - EAL Technical Bases EP-HC-1 11-226

This page intentionally blank

Hope Creek Page 4 of 4 Rev. 0 (draft E)

EAL#:CS3°2



HCGS ECG - EAL Technical Bases EP-HC-1 11-226

EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting fuel clad integrity with
Containment challenged

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CG3.1 - GENERAL EMERGENCY

EAL:

RPV compensated level < =161 in. for ? 30 minutes (Note 3)

AND

ANY Containment Challenge indication, Table C-2

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-2 Containment Challenge Indications

o CONTAINMENT CLOSURE NOT established

o Indications of 2:6% H2 and 2 5% 02 in Drywell or
Torus

o UNPLANNED rise in Drywell pressure

o ANY Reactor Bldg rad level > 1000 times normal

Basis:

This EAL represents the inability to restore and maintain RPV level to above the top of active
fuel with containment challenged. Fuel damage is probable if RPV level cannot be restored, as
available decay heat will cause boiling, further reducing the RPV level. 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 GENERAL EMERGENCY. The
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GENERAL EMERGENCY is declared on the occurrence of the loss or imminent loss of
function of all three barriers.

A number of variables can have a significant impact on heat removal capability challenging the
fuel clad barrier. Examples include: initial RPV level, RHR system shutdown cooling heat
removal capability, etc.

Analysis indicates that core damage mfay occur as soon as one hour following continued core
uncovery, therefore, 30 minutes was conservatively chosen..

If CONTAINMENT CLOSURE is re-established prior to exceeding the 30 minute core

uncovery time limit then escalation to GE would not occur.

Explanation/Discussion/Definitions:

When RPV compensated level drops to the top of active fuel (an indicated RPV level of -161
in.), core uncovery starts to occur.

Four conditions aýre" associated with a challenge to Containment:

The status of CONTAINMENT CLOSURE indicates the ability to rely.on the Primary or
Secondary.Containment as a barrier to fission product release. CONTAINMENT___....
CLOSURE can be established by meeting the requirements of any of the following:

" OP-HC-108-1 15-1001, Operabil.i.ty Assessment and Equipment Control Program,
Attachment 5 . "

o Technical Specifications 3.6.5.1, Secondary Containment Integrity

o Technical Specifications 3.6.1.1, Primary Containment Integrity

Explosive (deflagration) midtures inthe Drywell orTo rus are assumed to be elevated
concentrations of hydrogen and oxygen., BWR industry evaluation of hydrogen
generation for development of EOPs/SAGs indicates that any hydrogen 6loncentration
above minimum detectable is not to be expected within the short term. Post-LOCA
hydrogen generation primarily caused by radiolysis is a slowly evolving, long-term
condition. Hydrogen concentrations that rapidly develop are most likely caused by
metal-water reaction. A metal-water reaction.is indicative of an accident more severe
than'accidents considered in the plant design basis and would be indicative, therefore,
of a potential threat to primary containment integrity.. Hydrogen concentration of . 6%
and oxygen corcentr~ationof !. 5%'are considered the global deflagration concentration
limits .(ref. 4). ElevatedC0on.tainn'rien'hydriegen concentration is alarmed at ' 2'% by"
overhead annunciator E3-F5, H2/02 ANALYZER TROUBLE, and digital alarm Points

D4203 and D4212.
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" An UNPLANNED rise in Drywell pressure in the Cold Shutdown or Refueling OPCON
may signify an energy addition to the Primary Containment such that the Primary
Containment cannot be relied upon as a barrier to fission product release.

o Reactor Building area radiation monitors should provide indication of increased release
that may be indicative of a challenge to CONTAINMENT CLOSURE. The Maximum
Safe Operating radiation level is 1000 times normal and is indicative of problems in the
Secondary Containment that may be spreading.

The Table C-2 Containment Challenge Indications applicable in the Refueling OPCON may
likely consist only of the status of Secondary Containment and Reactor Building radiation
levels. The Primary Containment is opened to the Secondary Containment in this OPCON and
it is unlikely, if not impossible, to detect hydrogen concentrations in the deflagration range or
rising Drywell pressure indications.

Definitions:

CONTAINMENT CLOSURE: Is the procedurally defined actions taken to secure the
Containment (Primary or Secondary) and its associated structures, systems, and
components as a functional barrier to fission product release under existing plant
conditions.

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

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CG1 Example EAL #1
2. OU-AA-103 Shutdown Safety Management Program
3. HCGS Technical Specifications Table 3.3.3-2 ECCS Actuation Instrumentation Setpoints
4. HC.OP-AM-ZZ-0001(Z) Severe Accident Guidelines
5. HC.OP-AM.ZZ-0001 (SAG-2) Containment and Radioactivity Release Control
6. HC.OP-AR.ZZ-0024(Q) CRIDS Computer Points Book 5 D3624 thru D4288
7. HC.OP-AR.ZZ-0016(Q) Overhead Annunciator Window Box E3

8. HC.OP-EO.ZZ-0103/4(Q)-FC Reactor Building and Rad Release Control
9. Technical Specifications 3.6.5.1 Secondary Containment Integrity
10.Technical Specifications 3.6.1.1 Primary Containment Integrity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

EAL# & Classification Level:

EAL:

C - Cold Shutdown / Refuel System Malfunction

3 - RPV Level

Loss of RPV inventory affecting fuel clad integrity with
Containment challenged

4 - Cold Shutdown, 5 - Refueling

CG3.2 - GENERAL EMERGENCY

RPV level CANNOT be monitored for >_ 30 minutes with core uncovery indicated by

EITHER of the following (Note 3):

o Erratic Source Range Monitor indication

o ANY unexplained RPV leakage indication, Table C-i

AND

ANY Containment Challenge indication, Table C-2

Note 3: The Emergency Coordinator should NOT wait until the applicable time has
elapsed, but should declare the event as soon as it is determined that the
condition will likely exceed the applicable time.

Table C-1 RPV Leakage Indications

o Drywell equipment drain sump level rise

o Drywell floor drain sump level rise

o Reactor Building equipment drain sump level rise

o Reactor Building floor drain sump level rise

o Suppression pool level rise

" Observation of RCS leakage that is UNISOLABLE
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Table C-2 Containment Challenge Indications

o CONTAINMENT CLOSURE.NOT established

o Indications of > 6% H2 and > 5% 02 in Drywell or
Torus

o UNPLANNED rise in Drywell pressure

o ANY Reactor Bldg rad level > 1000 times normal

Basis:

This EAL represents the inability to restore and maintain RPV, level to above the top of active
fuel with containment challenged. Fuel damage is §5r!bable if RPV level'can'not be restored, as
available decay heat will cause boiling, further reducingthe RPV level. With the containment
breached or challenged then the potential for unrmonitored fissioh 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 GENERAL EMERGENCY. The
GENERAL EMERGENCY is declared on the occurrence. of the loss or IMMINENT loss of.
function of all three barriers.

A number of variables'can have a significant impact on heat removaalcapability challenging the
fuel clad barrier. Examples includeý initial RPV level, RHR system shutdown cooling heat
rem oval capability, etc.-- -------... . . . .. ...

Analysis indicates that core damage may occur as sbon as§eone hourfolloWing continued core
uncovery, therefore, 30 minutes was conservatively chosen.

If CONTAINMENT CLOSURE is re-established prior to exceeding the 30 minute core
uncovery time limit then escalation to GE would, not occur.,

Table C-1 RPV leakage indications must be evaluated against other potential sources of
leakage such as cooling water sources inside the Primaryand Secondary Containments to
ensure they are indicative of RPV leakage. -

In the Cold Shutdown OPCON, normal. RPV level instrumentation systems will usually be
available. In the Refueling OPCON, normal means of RPV level indication may not be
available. Redundant means of RPV level indication will usually 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 RPV inventory event, the
operators would need to determine that RPV inventory loss was occurring by observing Table
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C-1 indications. Table C-1 RPV leakage indications must be evaluated against other potential
sources of leakage such as cooling water sources inside the Primary and Secondary
Containments to ensure they are indicative of RPV leakage.

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

Explanation/Discussion/Definitions:

If RPV level monitoring capability is unavailable, the RPV inventory loss must be detected by
erratic source range monitor indications or the leakage indications listed in Table C-1:

o Erratic source range monitor indication may be identified by:

o SRM count rate recorders R602A and B (blue pens) on panel 10C650C

o SRM upscale status lights on source range neutron monitoring section of the
Control Room panel

o Overhead Annunciators C3-Cl (SRM UPSCALE OR INOPERATIVE) and C3-D1
(SRM PERIOD)

o Computer points C015, B3027, B3028, B3029, B3030

o The leakage indications are listed in Table C-1 and level increases must be evaluated
against other potential sources of leakage such as cooling water sources inside the
drywell to ensure they are indicative of RPV leakage. Drywell equipment and floor drain
sump level rise is the normal method of monitoring and calculating leakage from the
RPV. A Reactor Building equipment or floor drain sump level rise may also be indicative
of RPV inventory losses external to the Primary Containment from systems connected
to the RPV. With RHR System operating in the Shutdown Cooling mode, an
unexplained rise in suppression pool level could be indicative of RHR valve
misalignment or leakage. Visual observation of leakage from systems connected to the
RCS in areas outside the Primary Containment that cannot be isolated could be
indicative of a loss of RPV inventory.

Four conditions are associated with a challenge to Containment:

o The status of CONTAINMENT CLOSURE indicates the ability to rely on the Primary or
Secondary Containment as a barrier to fission product release. CONTAINMENT
CLOSURE can be established by meeting the requirements of any of the following:

o OP-HC-1 08-115-1001, Operability Assessment and Equipment Control Program,
Attachment 5
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o Technical Specifications 3.6.5.1, Secondary Containment Integrity

o Technical Specifications 3.6.1.1, Primary Containment Integrity

Explosive (defla'grati.on) mixtures in the Drywell or Torus are assumed to be elevated
concentrations of hydrogen and oxygen. BWR industry evaluationof hydrogen
generation for development of EOPs/SAGs indicates that any hydrogen concentration
above minimum detectable is not to be expected within the short term. Post-LOCA
hydrogen generation primarily caused by radiolysis is a slowly. evolving, long-term
condition. Hydrogen concentrations that rapidly develop are most likely c6aused by
metal-water reaction. A metal-water reaction is indicative of an accident more severe
than accidents considereqd in.the plant design basis and.wo0uld be indicative, therefore,
of a potential threat to primai-y containmrent integritý. Hydrogen concentratioh .of 2! 6%
and oxygen concentration of > 5%. are considered the global deflagration concentration
limits. Elevated Containm6nt hydr-ogien concehtration is alarimed at 2% by overhead
annunciator E3-F5 (H2/02 ANALYZER TROUBLE) and digital alarm points D4203 and
D4212.

An UNPLANNED rise in Drywell piessure in 'the Cold Shutdown or Refueling OPCON
may signify an energy addition to the Primary Containment such that the Primary
Containment-cannot be relied upon as a barrier to fission product release.

o Reactor Building area radiation monitors should provide indication of increased release
that may be indicative of a'challenge to.CONTANINMENT CLOSURE:.The Maximum
Safe Operating radiation level is 1000 times normal and is indicative of problems in the

:Secondary Containment that may be spreading.

The TableC.c-2 Containment Challenge Indications applicable in the Refueling OPCON may
likely consist only of the status, of SecondaryContainment and Reactor Building radiation%
levels. The Primary Containment is opened to the-Secondary Containment in this OPCON and
it is unlikely, if not impossible,' to detect hydrogen concentrations in the deflagration range or
rising Drywell pressure. indications..

Definitions: -, .. ... ..

UNISOLABLE: A breach or leak that cannot be promptlyisolated from the .Control
Room.

CONTAINMENT CLOSURE: Is the procedurally defined actions taken to secure the
Containment (Primary or Secondary) and its associated structures,. systems, and
components as a functional barrier to fission product release under existing plant
conditions. -.

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

Hope Creek Page 4 of 6 Rev. 0 (draft E)

EAL#:C(3.2



HCGS ECG - EAL Technical Bases EP-HC-1 11-226

IMMINENT: Mitigation actions have been ineffective, additional actions are not
expected to be successful, and trended information indicates that the event or condition
will occur within approximately 2 hours (unless a different time is specified).

EAL Basis Reference(s):

1. NEI 99-01, Rev. 05, CG1 Example EAL #2
2. OU-AA-103 Shutdown Safety Management Program
3. Technical Specifications 3.3.7.6 Source Range Monitors
4. Technical Specifications 3.9.2 Instrumentation - Refueling Operations
5. HC.OP-AR.ZZ-0009(Q), Overhead Annunciator Window Box C3
6. UFSAR 5.2.5 Detection of Leakage Through Reactor Coolant Pressure Boundary and

From the Emergency Core Cooling System
7. UFSAR 7.6.1.3 Leak Detection System - Instrumentation and Controls
8. HC.OP-EO.ZZ-0102(Q)-FC Primary Containment Control
9. HC.OP-GP.ZZ-0005(Q) Drywell Leak Source Detection
10. HC.OP-AM.ZZ-0001 (SAG-2) Containment and Radioactivity Release Control
11. HC.OP-AR.ZZ-0024(Q) CRIDS Computer Points Book 5 D3624 thru D4288
12. HC.OP-AR.ZZ-001 6(Q) Overhead Annunciator Window Box E3
13. HC.OP-EO.ZZ-01 03/4(Q)-FC Reactor Building and Rad Release Control
14.Technical Specifications 3.6.5.1 Secondary Containment Integrity
15.Technical Specifications 3.6.1.1 Primary Containment Integrity
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EAL Category:

EAL Subcategory:

Initiating Condition:

OPCON Applicability:

C - Cold Shutdown / Refuel System Malfunction

4 - RCS Temperature

UNPLANNED loss of decay heat removal capability with
irradiated fuel in the RPV

4 - Cold Shutdown, 5 - Refueling

EAL# & Classification Level: CU4.1 - UNUSUAL EVENT

EAL:

An UNPLANNED Loss of Decay Heat Removal functions

AND

RCS Temperature has risen to > 200'F

Basis:

This EAL is 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 OPCON a large
inventory of water is available to keep the core covered.

During refueling, the level in the RPV will normally be maintained above the RPV flange.
Refueling evolutions that decrease water level below the RPV flange are carefully planned
and procedurally controlled. Loss of forced decay heat removal at reduced inventory may
result in more rapid increases in RPV temperatures depending on the time since shutdown.

Escalation to ALERT would be via EAL CA3.1 based on an inventory loss or EAL CA4.1
based on exceeding its temperature criteria.
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Explanation/Discussion/Definitions:

The Technical Specification cold shutdown temperature limit is 2000 F.

RCS coolant temperature may be indicated by the following instrumentation:

o Recirc pump suction loop A and B temperature on TR-R650-B31 (10C650C)

o Recirc loop temperature from the following computer points:

o Recirc loop A inlet temp 1 A221

o Recirc loop A inlet temp 2 A222

o Recirc loop B inlet temp 1 A223

o Recirc loop B Inlet temp 2 A224

o Recirc loop A avg inlet temp B2042

o Recirc loop B avg inlet temp B2043

o RHR A & B Hx inlet temperatures from computer points A2380 & A2382

o _ RWCU bottom head drain temperature fro..m omputer pointA2942

Definitions:

UNPLANNED: A parameter changeor an event that is not the resultof an intended
evolution and requires corrective or mitigative actions.

EAL Bases Reference(s):

1. NEI 99-01, Rev. 05, CU4 Example EAL #1
2. Technical Specifications Table 1;2, Operational Conditionsý
3. HC.OP-IO.ZZ-0004(Q) Shutdown from Rated Power to Cold Shutdown
4. HC.OP-SO.BC-0002 (Q) Decay Heat Removal Operation
5. HC.OP-IO.ZZ-0005(Q) Cold Shutdown to Refueling
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Attchm ntI- Use~ o~f Fiso rdc are al

OPCON Applicability: 1 - Power Operations, 2 - Startup, 3 - Hot Shutdown

A point system is used to determine the Emergency Classification Level based on the Fission Product Barrier
Table. Each Fission Product Barrier Loss and Potential Loss threshold is assigned a point value as noted below.

Perform the following:

1. Review all columns of the Fission Product Barrier Table and identify which need further review.

2. For each of the three barriers, determine the EAL with the highest point value. No more than one EAL
should be selected for each barrier.

3. Add the point values for the three barriers.

4. Classify based on the point value sum as follows:

If the sum Classify as: EAL ECG
is: Att#

UNUSUAL ANY loss or ANY potentialEVENT loss of Containment 1

ANY loss or ANY potential
4, 5 ALERT loss of either Fuel Clad or 2

RCS

Loss or potential loss of ANY
two barriers 3

6-11 SITE AREA OR
EMERGENCY Potential loss of 2 barriers

with the loss of the 3rd
barrier

Loss of ANY two barriers
12, 13 GENERAL AND 4

EMERGENCY Loss or potential loss of third
barrier

5. Implement the appropriate ECG Attachment.

6. Continue to review the Fission Product Barrier Table for changes that could result in emergency
escalation or de-escalation.
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Attachment 2: EAL Bases Figures / Drawings

EP-HC-1 11-231

Figures/drawings referenced in the bases discussions of the EALs are listed in this
Attachment.

Title Page No.

AC Power Distribution

RPV Level Instrument Ranges

Short-Term Containment Pressure Response Following
Recirculation Line Break (4031 MWt)

Long-Term Containment Pressure Response Following
Recirculation Line Break

2

5

6

7
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AC Power Distribution

Hope Creek normally has three physically separate, independent 500 KV transmission lines
connecting the Hope Creek 500 KV Switchyard with the Offsite Power Distribution Network
(PJM). The three sources are:

o 500 KV Hope Creek - Salem Crosstie line.

o The Red Lion Line (referred to as the 5015 line) is a 30.1 mile tie to the Red Lion
Switching Station located at Delaware City next to the river and feeds the 500 KV
Switchyard Bus Section 3.

o The New Freedom Line (referred to as the 5023 line) is a 42.9 mile. tie to the New
Freedom Switching Station located northeast of Hope Creek in Camden County and
feeds the 500 KV Switchyard Bus Section 5.

Power is distributed from the 500 KV switchyard to a 13.8 KV ring bus. Station electrical loads
are supplied from the 13.8 KV ring bus through two physically independent auxiliary power
systems via Station Service Transf.-mers which. supply vital.and non-vital station loads..
Station Service Transformers IAX501 and 1BX501 normally supply the. 4.16 KV vital buses.
The four 4.16 KV vital buses can be supplied by either 1AX501 or 1BX501. Two of the four
vital buses are normally provided powerfrom 1AX501 with alternate power from 1BX501; the
othertwo are normally supplied power from 1 BX501-with alternate power from 1AX501 '.Loss
of the normal power supply to a 4.16 KV vital bus initiates a fast transfer (alternate feeder
breaker closes) to the alternate source, provided power is available.

Additionally, each 4.16 KV vital bus has an Emergency Diesel Generator (EDG) which will
automatically start and provide power to the bus in the event of a sustained loss of power to its
associated vital bus. Additional automatic EDG starts are initiated on degraded power
conditions on both 1 AX501 and 1 BX501, or under LOCA conditions. EDGs will not
automatically provide power to the bus unless the bus has a sustained loss of power.
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HCGS ECG - EAL Technical Bases EP-HC-1 11-232

Attachment 3 = Deflnions

Selected words in the ECG Initialting Conditions (lCs) and Emergency Action Levels (EALs)
have been set in all capital letters and bolded.These words are defined terms having specific
meanings as they relate to this document and the definitions of these terms are provided
below and in the basis for the EAL that the word is used in.

AIRCRAFT: Includes both small and large AIRCRAFT. Examples of AIRCRAFT include
general aviation Cessna, Piper and Lear type private planes, large passenger or freight planes
as well as police, medical and media helicopters. A large AIRCRAFT is referred to as an
AIRLINER.

AIRLINER/LARGE AIRCRAFT: Any size or type of AIRCRAFT with the potential for causing
significant damage to the plant (refer to the Security Contingency Plan for a more detailed
definition).

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

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

CONFINEMENT BOUNDARY: Is the barrier(s) between areas containing radioactive
substances and the environment and includes the multi-purpose canister (MPC) and, for the
purposes of this EAL, the associated cask shielding.

CONTAINMENT CLOSURE: Is the procedurally defined action taken to secure the
Containment (Primary or Secondary) and its associated structures, systems, and components
as a functional barrier to fission product release under existing plant conditions.

CREDIBLE / ACTUAL THREAT: Is a threat which poses a likely and serious danger to the
safe operation of the facility or to site personnel and public safety.

Hope Creek Page 1 of 6 Rev. 0 (draft E)
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DEGRADED PERFORMANCE: Assessment of degraded safe shutdown system performance
includes examination of systems in standby status as well as those in operation. When a safe
shutdown system is in operation, its performance can be directly observed and compared to
its design capability (e.g., rated flow is required but cannot be achieved). When an.operating
safe shutdown system cannot fulfill its design function, its performance is degraded. When a
safe shutdown system is in standby, its performance capability may not be readily determined.
One or more of the following can provide indirect indication of its performance capability:

" Electrical faults on power supplies

o Normally closed .breakers in tripped position

o System annunciators activated

o System warning lights lit

o Insufficient system pressure from keep-fill pumps

o Elevated area temperatures or radiation levels

o Increased sump pump operation in areas in which the system is located

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

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

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

HOSTILE ACTION: An act toward Salem or Hope Creek or its personnel that includes the use
of violent force to destroy equipment, take HOSTAGES, and/or intimidate PSEG to achieve an
end. This includes attack by air, land, or water using guns, explosives, PROJECTILEs,
vehicles, or other devices used to deliver destructive force. Other acts, that satisfy the overall
intent may be included. HOSTILE ACTION should not be construed to include acts of civil
disobedience or felonious acts that are not part of a concerted attack on Salem or Hope
Creek. Non-terrorism-based EALs should be used to address such activities (i.e., this may
include violent acts between individuals in the OCA).

HOSTIILE FORCE: One or more individuals who are engaged in a determined assault, overtly
or by stealth and deception, equipped with suitable weapons capable of killing, maiming, or
causing destruction.

Hope Creek Page 2 of 6 Rev. 0 (draft E)



HCGS ECG - EAL Technical Bases EP-HC-111-232

IDENTIFIED LEAKAGE: As defined in T/S, shall be leakage into collection systems, such as
pump seals or valve packing leaks, that is captured and conducted to a sump or collecting
tank, or, shall be leakage into the containment atmosphere from sources that are both
specifically located and known either not to interface with the operation of the leakage
detection system or not to be PRESSURE BOUNDRY LEAKAGE.

IMMINENT: Mitigation actions have been ineffective, additional actions are not expected to be
successful, and trended information indicates that the event or condition will occur within
approximately 2 hours (unless a different time is specified).

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex that is
designed and constructed for the interim storage of spent nuclear fuel and other radioactive
materials associated with spent fuel storage.

MALICIOUS ACT: Purposeful malevolent actions directed at compromising reactor safety and
thus could directly or indirectly endanger the public health and safety.

MINIMUM EXCLUSION AREA (MEA): The closest location just beyond the OWNER
CONTROLLED AREA where a member of the general public could gain access. For Hope
Creek the MEA is 0.56 miles.

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.

OWNER CONTROLLED AREA (OCA): Property owned, maintained and controlled by PSEG
Nuclear as part of the Salem & Hope Creek Generating Station complex. For the purpose of
emergency classification, area from the PSEG Nuclear access road checkpoint and inward
towards the stations is considered the OCA.

PRESSURE BOUNDARY LEAKAGE: As defined in T/S, shall be leakage through a non-
isolable fault in a Reactor Coolant System component body, pipe wall or vessel wall.

PROJECTILE: An object that impacts Salem and/or Hope Creek that could cause concern for
continued operability, reliability, or personnel safety.

PROTECTED AREA (PA): A security controlled area within the OWNER-CONTROLLED
AREA (OCA) that is enclosed by the security perimeter fence and monitored by intrusion
detection systems. Access to the PA requires proper security clearance and is controlled at
the Security Center.

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

Hope Creek Page 3 of 6 Rev. 0 (draft E)
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SECURITY CONDITION: Any Security Event as listed in the approved security contingency
plan that -constitutes a threat/compromise to site security, threat/risk to site personnel, or a
potential degradation to the level of safety of the plant. A SECURITY CONDITION does not
involve a HOSTILE ACTION.:

SIGNIFICANT TRANSIENT: An UNPLANNED event based on EC judgment, but includes as
a minimum any one of the following: (1) Reactor Scram, (2) Electrical Load Rejection > 22%,
(3) Thermal Reactor Power Reduction > 25%, (4) ECCS Injection, or (5) Thermal Power
Oscillations greater than 10%.

TAMPERING: Means deliberately damaging, disabling, o'r altering equipment necessary for,.
safe shutdown or security equipment necessary for the protection of the facility. Confirmed:
tampering implies that a criminal activity may have occurred which requires a threshold of
proof for a reason to believe that no other possibility exists for the incident other than
tampering.-

UNIDENTIFIED LEAKAGE: As defined in T/S, shall be all leakage which is not IDENTIFIED

LEAKAGE..

UNISOLABLE: A breach or leak that cannot be promptly isolated from the Control Room.:

UNPLANNED: A parameter change. or an event that is not the iresultof an intehded'evolution
and. requires corrective or mitigative actions.

VALID:,-An, indication, report, or condition, is considered to be VALID when it is verified by (1),
an inrstrument channel check, (2) indications on related or redundant indicators, or (3) by direct
ob~ervation by plant personnel, such that doubt related to the indicator's 6perability; the
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need
for timely assessment.

VALIDATED: AIRCRAFT threat call from the NRC that is confirmed to be authentic. Calls
from the NRC are VALIDATED by use of the NRC provided autheriticati6n cCode or by making
a return call to:the NRC Headquarter Operations Center and confirming threat information With
the NRC Operation Officer. AIRCRAFT threat calls from other agencies, NORAD, FAA, or FBI
shbould be.VALIDATED'by calling the NRC Ope'ratio•s Officer.,,:

VISIBLE DAMAGE: Damage to equipment or structure that is readily observable without,
measurements, testing, or analy isis. Dahiage is sufficient to cause concern regarding the''..
continued operability or reliability of the affected structure, system,'or component. Example
damage includes: deformation due to heat or impact,'denting, 'penetration, rupture,; cracking,
and paint blistering. Surface blemishes (e.g., paint chipping, scratches) should not be
included.
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VITAL AREAS: Typically any site specific areas, normally within the PROTECTED AREA,
that 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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Attachment 4= - ossa of Abbreviations & Acronyms

Acronyms and Abbreviations used in the ECG and ECG basis document are listed in this
attachment.

AAAG
AC
ADMSS
ADS
AH
ALARA
APRM
ARI
ARM
ASAP
ASM
ATWS

BKGD
BKR
BLDG
BNE
BWR

- Accident Assessment Advisory Group (Delaware)
- Alternating Current
- Administrative Support Supervisor - TSC
- Automatic Depressurization System
- Amp-Hour
- As Low As Reasonably Achievable
- Average Power Range Monitor
- Alternate Rod Insertion
- Area Radiation Monitor
- As Soon As Possible
- Administrative Support Manager
- Anticipated Transient Without Scram

- Background
- Breaker (electrical circuit)
- Building
- Bureau of Nuclear Engineering (NJDEPE)
- Boiling Water Reactor

- Containment Atmosphere Control System
- Central Alarm Station
- Corrected Counts per Minute
- Committed Effective Dose Equivalent
- Committed Dose Equivalent
- Code of Federal Regulations
- Containment Isolation System
- Containment (Barrier)
- Certificate of Compliance
- Carbon Dioxide
- Control Point
- Counts Per Minute
- Counts Per Second
- Control Room
- Control Room Supervisor
- Control Room Emergency Filter System
- Control Room Integrated Display System
- Control Rod Drive
- Core Spray System

CACS
CAS
CCPM
CEDE
CDE
CFR
CIS
CNTMT/CT
CoC
C02

CP
CPM
CPS
CR
CRS
CREF
CRIDS
CRD
CSS
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DC
DAPA
DDE
DEI
DEMA
DEP
DHS
DID
DLD
DOE
DOT
DPCC/DCR

DPM
DRCF

EACS
EAL
EAS
EC
ECCS
ECG
ECL
EDG
EDO
EERC
EMRAD
ENC
ENS
EOC
EOF
EOP
EPA
EPA
EPC
EPG
EPIP/EPEP
EPZ
EQPT
ERDS
ERM
ERO
ESF
ESSX

Hope Creek

- Direct Current
- Drywell Atmosphere Post Accident (Radiation monitor)
- Deep Dose Equivalent
- Dose Equivalent Iodine
- Delaware Emergehcy Management Agency
- Department of Environmental Protection (NJ)
- Department of.Homeland Security
- Direct Inward Dial (phone system)
- Drywell Leak Detection
- Department of Energy..
- Department of Transportation
- Discharge Prevention, Containment, & Countermeasures/Discharge

Cleanup & Removal Plan.
- Disintegrations per Minute
- Dose Rate Conversion Factor

- ESF Equipment Area Cooling System
- Emergency Action Level-.
- Emergency Alert System (Broadcast)
- Emergency Coordinator
- Emergency Core Cooling Systems-
- Event Classification Guide
- Emergency Classification Level
- Emergency Diesel Generator
- Emergency Duty Officer
- Energy & Environmental Resource.Center.(Old NTC)
- Emergency Radio (NJ)
- Emergency News Center
- Emergency Notification. System (NRC).
- Emergency Operations Center (NJ & DE).
- Emergency Operations Facility •
- Emergency Operating Procedure:.,
- Emergency Preparedness Advisor.,
- Environmental Protection Agency,. -:
- Emergency Preparedness Coordinator
- Emergency Procedure Guideline
- Emergency Plan Implementing Procedure
- Emergency Planning Zone
- Equipment
- Emergency Response Data System.
- Emergency Response.Manaiger
- Emergency Response Organization
- Engineered Safety Feature
- Electronic Switch System Exchange (Centrex)
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FAA - Federal Aviation Administration
FBI - Federal Bureau of Investigation
FC - Fuel Clad (Barrier)
FEMA - Federal Emergency Management Agency
FFD - Fitness For Duty
FRVS - Filtration, Recirculation and Ventilation System
FSAR - Final Safety Analysis Report
FTS - Federal Telecommunications System (NRC)

GE - General Emergency

HCGS - Hope Creek Generating Station
HCTL - Heat Capacity Temperature Limit
HEPA - High Efficiency Particulate Absorbers
HOO - Headquarters Operations Officer
HPCI - High Pressure Coolant Injection
HTV - Hardened Torus Vent
HVAC - Heating, Ventilation & Air Conditioning
HWCI - Hydrogen Water Chemical Injection
HX - Heat Exchanger

lAW - In Accordance With
IC - Initiating Condition
ICMF - Initial Contact Message Form
IDLH - Immediately Dangerous to Life and Health
IPEEE - Individual Plant Examination of External Events
IRM - Intermediate Range Monitor
ISFSI - Independent Spent Fuel Storage Installation
I/S - In Service

Keff - Effective Neutron Multiplication Factor
KI - Potassium Iodide
KV - Kilovolt

LAC - Lower Alloways Creek
LCO - Limiting Condition for Operation
LDC - Learning Development Center (aka - NAB or TB2)
LDE - Lens Dose Equivalent
LEL - Lower Explosive Limit
LER - Licensing Event Report
LFL - Lower Flammability Limit
LLD - Lowest Level Detectable
LOCA - Loss of Coolant Accident
LOP - Loss of Offsite Power
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LPCI
LPZ
LWR

Low Pressure Coolant Injection
Low Population Zone
Light Water Reactor

MCR
MDA
MEA
MEES
MET
MOU
MRO
MSCRWL
MSCP
MSIV
MSIVSS
MSL
MSL
mR
MW

NAB
NAWAS
NCO
NDAB
NEI
NEO
NESP
NETS
NFE
NFPB
NJSP
NOAA
NORAD
NPP
NPV
NRC
NSSSS
NUMARC
NWS

OBE
OCA
ODCM
OEM
OHA

Hope Creek

- Main Control Room
- Minimum Detectable Amount
- Minimum Exclusion Area
- Major Equipment & Electrical Status (Form)
- Meteorological
- Memorandum of Understanding
- Medical Review Officer
- Minimum Steam Cooling RPV Water Level
- Minimum Steam Cooling Pressure.
- Main Steam Isolation Valve
- Main Steam Isolation Valve.Sealing System'
- Main Steam Line
- Mean Sea Level
- milliRoentgen
- Megawatt

- Nuclear Administrative Building
- National Attack Warning Alert System
- Nuclear Control Operator
- Nuclear Department Administration Building(TB2)"
- Nuclear Energy Institute
- Nuclear Equipment Operator
- National Environmental Studies Project
- Nuclear Emergency Telecommunications System
- Nuclear Fuels Engineer
- Normal Full Power Background
- New Jersey State Police
- National Oceanographic and'Atmospherib Administration
- North American Aerospace Defense Command
- Nuclear Power Plant
- North Plant Vent
- Nuclear Regulatory Commission
- Nuclear Steam Supply Shutoff System
- Nuclear Management and Resources Council
- National Weather Service

- Operating Basis Earthquake
- Owner Controlled Area .
- Offsite Dose Calculation Manual
- Office of Emergency Management (NJ)
- Overhead Annunciator
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OPCON - Operational Condition
ORO - Offsite Response Organization
OSB - Operational Status Board (Form)
OSC - Operations Support Center

PA - Protected Area
PA - Public Address
PAG - Protective Action Guideline
PAR - Protective Action Recommendation
PC - Primary Containment (Barrier)
PCIG - Primary Containment Instrument Gas System
PCIS - Primary Containment Isolation System
PPC - Plant Process Computer
PRM - Process Radiation Monitor
PSEG - Public Service Enterprise Group
PSIG - Pounds Square Inch Gauge

R - Roentgen
RAD - Radiation
RAL - Reportable Action Level
RC - Reactor Coolant
RCA - Radiologically Controlled Area
RCAM - Repair and Corrective Action Mission
RCIC - Reactor Core Isolation Cooling
RCS - Reactor Coolant System (Barrier)
REM - Roentgen Equivalent Man
RHR - Residual Heat Removal (Containment Heat Removal)
RM - Recovery Manager
RM - Radiation Monitor
RMO - Recovery Management Organization
RMS - Radiation Monitoring System
RPS - Radiation Protection Supervisor
RPS - Reactor Protection System
RPV - Reactor Pressure Vessel
RRCS - Redundant Reactivity Control System
RSM - Radiological Support Manager
RWCU - Reactor Water Cleanup (System)

SACS - Safety Auxiliaries Cooling System
SAE - Site Area Emergency
SAM - Severe Accident Management
SAS - Secondary Alarm Station (Security)
SBO - Station Blackout
SCBA - Self Contained Breathing Apparatus
SCP - Security Contingency Procedure
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SDE - Shallow Dose Equivalent
SDM - Shutdown Margin
SLC - Standby Liquid Control
SJAE - Steam Jet Air Ejector
SM - Shift Manager
SNM - Special Nuclear Material
SNSS - Senior Nuclear Shift Supervisor
SOS - Systems Operations Supervisor (Security)
SPDS - Safety Parameter Display System
SPV - South Plant Vent
SRM Source Range Monitor
SRO Senior Reactor 0lierator
SRPT Shift Radiation Protection Techhician
SRV - Safety Relief Valve
SSC - Structure, System or Component
SSCL - Station Status Checklist
SSE - Safe Shutdown Earthquake
SSWS - Station Service Water System
SSNM - Strategic Special Nuclear Material
STA - Shift Technical Advisor
SW - Service Water

TAF Top of Active Fuel!
TDR Technical Document Rodm,--- .
TEDE - Total Effective Dose Eqluivalent
TIP - Traversing Incore Probe
TLV - Th-eshi1d Lirhit'Valu '-:.
T/S - Technical Specifications
TSC - Technical Support Center
TSS - Technical Support Supervisor
TSTL - Technical Support Team Leader
TSTM - Technical Support Team Meniber

UE - Unusual Event
UFSAR - Updated Final Safety Analysis" Report
UHS - Ultimate Heat Sink
USCG - United States Coast Guard

VDC Volts Direct Current

WB Whole Body
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Attachment 5 - HCGS-to-NM 99-01] EAL Cross-Reference

This cross-reference is provided to facilitate association and location of a Hope Creek
Generating Station EAL within the NEI 99-01, Rev. 05, IC/EAL identification scheme. Further
information regarding the development of the HCGS EALs based on the NEI guidance can be
found in the EAL Comparison Matrix.

HCGS NEI 99-01

EAL IC -ExampleEAL

RU1.1 AU1 1

RU1.2 AU1 1

RU1.3 AU1 3

RU2.1 AU2 1

RU2.2 AU2 2

RA1.1 AA1 1

RA1.2 AA1 1

RA1.3 AA1 3

RA2.1 AA2 2

RA2.2 AA2 1

RA3.1 AA3 1

RS1.1 AS1 1

RS1.2 AS1 2

RS1.3 ASI 4

RG1.1 AG1 1

RG1.2 AG1 2

RG1.3 AGI 4

CU1.1 CU3 1

CU2.1 CU7 1

CU3.1 CUl 1

CU3.2 CU2 2

CU3.3 CU2 1

CU4.1 CU4 1
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HCGS NEý 99-01

EAL IC Example
EAL

CU4.2 CU4. 2

CU5.1 CU6 1,2

CU6.1 CU8 1

CAI.1 CA3 1

CA3.1 CA1 1

CA3.2 CA1 2

CA4.1 CA4 1,2

CS3.1 CS1 1,2

CS3.2 CS1 3

CG3.1 CG.1 1 "

CG3.2 CG1i 2

EU1.1- E-HU1 1

-.HU1-.1. HUI' - 1

HU1.2- HUI- 2

HU1.3 HUi 4.;.

HU1.4 HUI- 3

HU1.5 HU1 5

HU2.1 HU2 1

HU2.2 HU2 -2

HU3.1 HU3 1

HU3.2. HU3" 2

HU4.1 HU4 1,2,3

HU6.1 HU5 1

HA1.1 HAl 1

HA1.2 HAl 2

HA1.3 HAl 4

HA1.4 HAl 3

HA1.6 HAl 5

Page 2 of 4
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HCGS NEl 99=01

EAL IC Example
EAL

HA2.1 HA2 1

HA3.1 HA3 1

HA4.1 HA4 1,2

HA5.1 HA5 1

HA6.1 HA6 1

HS4.1 HS4 1

HS5.1 HS2 1

HS6.1 HS3 1

HG4.1 HG1 1,2

HG6.1 HG2 1

SU1.1 SUl 1

SU3.1 SU8 1

SU4.1 SU2 1

SU5.1 SU3 1

SU6.1 SU6 1,2

SU7.1 SU4 1

SU7.2 SU4 2

SU8.1 SU5 1,2

SA1.1 SA5 1

SA3.1 SA2 1

SA5.1 SA4 1

SS1.1 SS1 1

SS2.1 SS3 1

SS3.1 SS2 1

SS5.1 SS6 1

SG1.1 SG1 1

SG3.1 SG2 1

Hope Creek Page 3 of 4 Rev. 0 (draft E)
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Fission Product Barrier EALs

HCGS. NEI 99-01

EAL Barrier Threshold

FB3-L FC Loss 1

FB1-L FC Loss 2

FB2-L FC Loss 4

FB4-L FC Loss 6

FB1-P FC P-Loss 2

FB2-P FC P-Loss 6

RB2-L RCS Loss 1

RB1-L RCS Loss 2

RB3-L RCS Loss 3

RB4-L RCS Loss 3

RB5-L RCS Loss-6 -

RB1-P RCS P-Loss 3.

RB2-.P RCS P-Loss 3

RB3-P RCS P-Loss 6

CB1-L CMT Loss 1

CB2-L CMT Loss 1

CB3-L CMT Loss 3

CB4-L CMT Loss 3

CB5-L CMT Loss 3

CB6L CMT Loss 6

CB2-P CMT P-Loss 1

CB3-P CMT P-Loss 1

CB4-P CMT P-Loss 1

CB1-P CMT P-Loss 2.

CB5•P GMT P-Loss.4

CB6-P CMT P-Loss 64
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Hope Creek Radiologica~l EAL Setpoint Calculation Document
NEE 99=019 Rev. 05 EALs

Purpose:

This is a reference document that contains the methodology and calculations used in developing the
thresholds for radiological release based Emergency Action Levels (EALs). The radiological EALs covered
under this document are based on EALs AU!, AA1, ASI and AGi in NEI-99-01, Rev. 05, "Methodology for
Development of Emergency Action Levels".

Reference Materials:

o NEI 99-01, Rev. 05 - Methodology for Development of Emergency Action Levels, EALs AU 1,
AA1, AS1 and AGI

o NEI 99-01, Rev. 05 - Appendix A: Basis for Radiological Effluent EALs
o Hope Creek ODCM Rev. 24
o EPA 400-R-92-001, Manual or Protective Action Guides and Protective Actions for Nuclear

Incidents

Terms & Calculation Constants and origin:

o ODCM - Offsite Dose Calculation Manual

o Hours in orne year: 365.25 days X 24 hrs/day = 8766 hours

o EDE - Effective Dose Equivalent

o CDE - Committed Dose Equivalent

o CEDE - Conmrnitted Effective Dose Equivalent = CDE X Weighting Factor (thyroid per 10CFR20)

o TEDE - Total Effective Dose Equivalent = EDE + CDE

o FRVS - Filtration Recirculation Vent System

o NPV - North Plant Vent

o SPV - South Plant Vent

o HTV - Hardened Torus Vent

o PAG - Protective Action Guideline: Per EPA = 1000omRemr TEDE dose or 5000 mRem thyroid dose.
Actual or projected values above these guidelines will require offsite protective actions to be
implemented.

Hope Creek Page 1 of 17 Rev. 0
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Hope Cireek Radio1logicalR EAL Setpoint Calcuiation Document
NEl 99-019 Rev. 05 EALs

o ODCM Rad Effluent Limit - 500 mRemlryear is a total site Noble Gas limit that includes Salem 1, Salem
2 and Hope Creek. Therefore, Hope Creek will have an administratively controlled limit of ½/ the total
site limit or 250 mRem/year for EAL calculation purposes.

o Allocation Factor (AF) = .5 - As defined in the Hope Creek ODCM, (page 85) this is an administrative
control imposed to ensure that the combined releases from Salem Units 1 and 2 and Hope Creek will not
exceed the regulatory limit from the site. The Site AF is only used in the UE and Alert E.ALs.

o X/Q = Site Specific Atmospheric dispersion to the site boundary.
Hope Creek Value = 2.14E-06 sec/m3. Origin- Hope Creek ODCM, Rev. 24, Table 2-2, Parameters for
Gaseous Alarm Setpoint Determinations.

o DRCF = Site Specific Dose Rate Conversion Factor. Hope Creek = 7.8E+03 mrem/year per uCi/ m3 .
Origin - Hope Creek ODCM, Rev. 24, Table C-i, Effective Dose Factors, Noble Gases - Total Body and
Skin - Total Body Effective Dose Factor.

Hope Creek EAILS -Index: (Radiological Release EAL Calculations) Page #:

Unusual Event EAL AU 1.1 - (Default Release Rate EAL) 4
Unusual Event EAL AU 1.2 - (2 time alanr) No Calc needed
Unusual Event EAL AU 1.3 - (Sample Analysis Concentration) 5
Unusual Event EAL AU 1.4 - (Perimeter Monitoring System - NA) -

Unusual Event EAL AU1.5 - (Dose Assessment - NA)

Alert EAL AAI. 1 - (Default Release Rate EAL) 7
Alert EAL AA1.2 - (200 time _alanl) No Calc needed
Alert EAL AAiI3 - (Sample Analysis" Concentration) 8
Alert EAL AA1.4 - (Perimeter Monitoring System - NA)
Alert EAL AA1.5 - (Dose Assessment - NA)

Site Area Emergency EAL AS 1.1 - (Default Release Rate EAL) 10
Site Area Emergency EAL ASI1.2 - (Dose Assessment) 11
Site Area Emergency EAL AS 1.3 - (Perimeter Monitoring Sys - NA)
Site Area Emergency EAL AS 1.4 - (PA boundary dose rate) 12
Site Area Emergency EAL AS 1.4 - (1-131 Field Survey Sample Analysis) 13

General Emergency EAL AG 1.1 - (Default Release Rate EAL) 15
General Emergency EAL AG1.2 - (Dose Assessment) 16
General Emergency EAL AGl.3 - (Perinieter Monitoring Sys - NA)
General Emergency EAL AGI.4 (PA boundary dose rate) 17
General Emergency EAL AG1.4 - (I-131 Field Survey Sample Analysis) 18
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Calculation for: Unusual Event EA]L AU1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Hope Creek Radiological Release Rate value that equates to a Release that is > 2 times the ODCM
limit of 500 mRern/year.

Discussion:

The ODCM limit of 500 mRemo/year is a total site limit that includes Salem 1, Salem 2 and Hope Creek.
Therefore, Hope Creek will have an administratively controlled limit of ½/2 the total site limit or 250
mReni/year for EAL calculation purposes.

This EAL does not include Iodine Release Rates, since the Plant Vent does not have an Iodine detector.

Release Rate = Total Noble Gas Release Rate from Hope Creek (FRVS, NPV, SPV, HTV) which would
result in a TEDE Dose Rate of 250 mRem/year. The EAL value will be 2 times the release rate.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

Release Rate (uCi/Sec) = ODCAMLiMit(M Re m / year) * (SiteAllocationFactor)
(ODCAMX / 0) * (ODCMDRCF)

ODCM Limit = 500 1-nReem/Year
Hope Creek ODCM X/Q = 2.14E-06 sec/m3

Hope Creek ODCM DRCF = 7.80E+03 mRem/yr/uCi/m 3

Site Allocation Factor = 5.00E-01

Release Rate (uCi/Sec)
(5007n Re in / ,r) * (5.00E - 01)

(2.14E - 06sec/ 777.) * (7.80E + 03777 Re 77 / Ir / OCi / n3)

Release Rate = 1.50E+04 uCi/Sec (Also the Tech Spec/ODCM Limit Release Rate Value)

EAL Value = 2 times the Release Rate

UE EAL Value: (EAL # RU1.1)

Totall Hope Creek Noble Gas Release Rate > 3.0 OE+04 ýiCi/sec
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Calculation for: Unusual Event EAL AU1.3 - (Sample Analysis Concentration)

Obiective of Calculation:

Provide a Radiological Release Noble Gas and Iodine Sample Concentration that equates to a Release that is
>2 times the ODCM limit of 500 nmRem/year.

Discussion:

The ODCM limit of 500 mnRemiyear (Noble Gas/Total Body) and 1500mRerniyear (1-131/Child Thyroid) is
a total site limit that includes Salem 1, Salem 2 and Hope Creek. Therefore, Hope Creek will have an
administratively controlled limit (allocation factor) of ½12 the total site limit or 250 mRerniyear (Noble
Gas/Total Body) and 750 mReiniyear (1-13 I/Child Thyroid) for EAL calculation purposes. This allocation
factor is used in the calculation that derived the Noble Gas and Iodine release rates.

Hope
0

0

0

Creek has three release points for which sample concentration thresholds are needed.
FRVS - Filtration Recirculation Vent System
NPV - North Plant Vent
SPV - South Plant Vent

Derivation / Calculation:

Calculation of the threshold sample concentrations are as follows:

Formula: Concentration (uCi/cc) =
ODCM ReleaseRate * 2

Con.VersionFactor- * VentFlowRate

1 .50OE + 04,uCi / sec* -2 -71E0 ii
FR VS Noble Gas Sample Concentration = 1.50E+04Ci/se2 = 7.E-03 _.Ci/cc472x9000cfin

FR VS I-131
Sample Concentration = .74EOCi/sec* 8.20E-06 /cc

472x9000cfin

NPVNoble Gas Sample Co7centration1= 1.50E +04pCi/sec* 2 = 1.52E-03 jLCi/cc472x4. 19E + 04cfm7

NPVI-131
Sa1wle C071M70-atio77 = 1.74E + O0PCi/sec* 2 = 1.80E-06 jtCi/cc

472x4.19E + 04cfin

1.50E + 04kCi/sec* )
SPVA~obie Gas SaMple Concentration = 472x4.40E + 05cfin - 1.44E-04 iCi/cc472x4.40E + 05cfn
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SPVI-131
1 .74E +OluCi /see* 2=

Sample Concen6tration = 1.4E + 01 efi/ 2 1.68E-07 jtCi/cc472x4.40E + 05cfn

Where:
o ODCM limit Release Rate of 1.50E+04 p.Ci/sec per calculation performed for EAL AU 1.1.
o ODCM limit (Thyroid/I-131) Release Rate of 17.4 uCi/Sec as per ODCM, Rev. 24, Section

2.3.2 -

o 2 = EAL criteria of 2X Tech Spec/ODCM value

o 472 = conversion factor (28,317 cc/ft3 x I min./60sec.)
o 9000 cfin = FRVS Vent Flow (maximum) (ODCM Table 2-2)
o 4.19E+04 dfm = NPV Vent Flow (maximum) (ODCM Table 2-2)
o 4.40E+05 cfin = SPV Vent Flow (maximum)ý (ODCM Table 2-2)

UE EAL Values: (EAL# RUL3)

FRVS Noble Gas Sample Concentration
FRVS 1-131 Sample Concentration

NPV Noble Gas Sample Concentrationi
NPV E11-31 Sample Concentrafion

SPV Noble Gas Sample Concentration
SPV 1-131 Sample Concentration

> 7010E-03
> 8.20E-06 ~iCi/cc

1.5.2E-03 jýiCi/cc
1608~E-06 jýCi/cc

> 1.44E-04
> 1.68E-07 ~iCiIcc
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Calculation for: ALERT EAL AA1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates to a Release that is > 200 times the
ODCM limit of 500 n-Rern/year.

Discussion:

The ODCM limit of 500 mRem/year is a total site limit that includes Salem 1, Salem 2 and Hope
Creek. Therefore, Hope Creek will have an administratively controlled limit of 1/2 the total site
limit or 250 mRem/year for EAL calculation purposes.

This EAL does not include Iodine Release Rates, since the Plant Vent does not have an Iodine
detector.

Release Rate = Total Noble Gas Release Rate from Hope Creek (FRVS, NPV, SPV, HTV)
which would result in a TEDE Dose Rate of 250 mRem/year. The EAL value will be 200 times
the release rate.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

Release Rate (uCi/Sec.) = TS / ODCALimit (M Re 7n / year) * (SiteAllocationFactor)
(ODCMX // ) * (ODCAIDRCF)

ODCM Limit = 500 mRernoYear
Hope Creek ODCM X/Q = 2.14E-06 sec/rMn

Hope Creek ODCM DRCF = 7.80E+03 mRem/yr/uCi/ml3

Site Allocation Factor = 5.OOE-01

Release Rate (uCi/Sec) = (500m Re 77 / yr) * (5.OOE - 0 1)

(2 14E - 06sec/ 3 ) * (7. 8OE + 037 Re 7 / yr)//Ci/0 7 3 )

Release Rate = 1.50E+04 uCi/Sec (ODCM Limit Release Rate Value)

EAL Value = 200 times the Release Rate

UE EAL Value: (EAL# RAIJ)

Total Hope Creek Noble Gas Release Rate > 3. 00E+06 jzCi/sec
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Calculation for: ALERT EAL AA1.3 - (Sample Analysis Concentration)

Objective of Calculation:

Provide a Radiological Release Noble Gas and Iodine Sample Concentration that equates to a
Release that is 200 times the ODCM limit of 500 moRero/year.

Discussion:

The ODCM limit of 500 mRemryear (Noble Gas/Total Body) and 1500toRe!lOyear (1-13 1/Child
Thyroid) is a total site limit that includes Salem. 1, Salem 2 and Hope Creek. Therefore, Hope*
Creek will have an administratively controlled limit (allocation factor) of 1/2 the total site limit or
250rmReiriyear (Noble Gas/Total Body) and 750 imRemryeaif(I-131/Child.Thyroid) for EAL.
calculation purposes. This allocation factor is used in the calculation that derived the Noble Gas
and Iodine release rates.

Hope
0

0

0

Creek has three release points for which.:samiple concentration thresholds are needed.
FRVS - Filtration Recirculation Vent System
NPV - North Plant Vent
SPV - South Plant Vent

Derivation / Calculation:

Calculation of thejthreshold sa n ple cohcentiations are as follows:

Formula: Concentration (uCi/cc) =
ODCM ReleaseRate * 200

ConversionFactor * VentFloIV'Rate..

Refer to Basis Section for EAL 6.1.1 .d for the 10CFR20, Appendix B Noble Gas and Thyroid
Conunitted Dose release rate calculations.

Calculation of the threshold sample concentrations are. as follows:

FR VS Noble Gas Sample Concentration
1.50E + 04.Ci/sec*200

: 472x9000ncfi
7.10E-01 VtCi/cc

FR VS 1-13] SaMple Concentration =
1.74E + Ol1Ci./sec* 200 8.20E-04 tCi/cc

472x900Ocfin

1.50E + 04pCi / sec* 200 = 1.52E-01 0C0cc

472A4. 19E ý- 04cfin.
NPVNoble Gas. Sample Concentration=
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NTPVI-131
Sample Concentration = 1.74E + 01,uCi / sec* 200 = 1.80E-04 pCi/ee

472x4.19E + 04cfi

SPVNoble Gas Sample Concentration =

Sample Concentratio77 =

1.50E + 04pCi /sec* 200_________________= 1.44E-02 gCi/ee
472x4.40E + 05cfim

1.74E + 01,uCi / sec* 200

472.40E= 1.68E-05 Ci/
SPVI-13]

Where:
o Hope Creek ODCM limit Release Rate of 1.50E+04 pCi/sec per calculation

performed for EAL AU .1.
o Hope Creek ODCM limit (Thyroid/I-131) Release Rate of 17.4 uCi/Sec as per

ODCM, Rev. 24, Section 2.3.2 -
o 200 = EAL criteria of 200X Tech Spec/ODCM value

o 472 = conversion factor (28,317 cc/ft3 x 1 min./60 sec.)
o 9000 cfin = FRVS Vent Flow (maximum) (ODCM Table 2-2)
o 4.19E+04 cfin = NPV Vent Flow (maximum) (ODCM Table 2-2)
o 4.40E+05 cfmn = SPV Vent Flow (maximum) (ODCM Table 2-2)

UE EAL Values : (EAL# RAL3)

FRVS Noble Gas Sample Concentration
FRVS 11-131 Sample Concentration

NPV Noble Gas Sample Concentration
NPV 1-131 Sample Concentration

SPV Noble Gas Sample Concentration
SPV 11-131 Sample Concentration

> 70 10E-01
> 8.20E-04

> 1.52E-01
> 1.80E-04

> 1.44IE02
> 1.68E-05

jtCi/cc
jtCi/cc

1Ci/cc
j..Cicc

ýCi/cc
[1C/ee
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Calculation for: SITE AREA EMERGENCY - EAL ASI.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates to a Release resulting in an offsite dose
of > 100 mrem TEDE at or beyond the site boundary.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that
exceed 10% of the EPA Protective Action Guides (PAGs). Releases of this magnitude are
associated with the failure of plant systems needed for the protection of the public.

The monitor reading EALs should be determined using a dose assessment method that back
calculates froim the dose values specified in the IC. Since doses are generally not monitored in
real-time, it is suggested that a release duration of one hour be assumed, and that the EALs be
based on a site specific boundary (or beyond) dose of 100 mrem whole body. Iodine Release
Rates for this EAL are excluded since the Plant Vent Radiation Monitoring System does not
include an Iodine detector.

The meteorology and source term used are the same as used for determining AU1 and AAI
monitor reading EALs.

Release Rate = Total Noble Gas Release Rate from Hope Creek which would result in a TEDE
Dose Rate of > 1OOrnRem/hr at the site boundary or beyond.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:.

Release Rate (iie) (10 %ofPAG)M Re 7m(accuMulatedinlhour)

e(uCi/Sec) (ODCMX / 0) * (ODCMDRCF)

10% of PAG = 100. mRem/hr dose accumulated in 1 hour
Hope Creek ODCM X/Q = 2.i4E-06"sec/m 3

HC ODCM DRCF = 8.9E-01 mRem/hr/uCi/m 3 (7.80E+H03 nmRemn/yr/uCiI m3 8766 hrs/yr)
Site Allocation Factor = not used for SAE and GE EALs

100177 Re n2(doseaccumiulatedinlhour)
(2.14E - 06sec/; 3) * (8.9E - 0 l7 Re 7 / hr / uCi /7 3)

SAE ,EAL Value: (EAL# RSJ0 1)I
T otall Hope Creek Noble Gas Release Rate > 5025E+07 uCU/Sec
Hope Creek Page 10 of 17 Rev. 0
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Calculation for: SITE AREA EMERGENCY - EAL AS1.2 - (Dose Assessment)

Objective of Calculation:

Using actual meteorology, provide a dose assessment SSCL threshold TEDE 4-Day Dose value
that is equivalent to a TEDE dose of> 100 mRem and a Thyroid-CDE Dose of> 500 mRem.

Discussion:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that
exceed 10% of 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 involve fuel damage.

Derivation / Calculation:

The dose assessment output on the SSCL is reported at varying distances from the plant as a
TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the
approximate dose for a projected release condition of 1 hour, the TEDE 4-day dose value would
need to be divided by 4.

A TEDE 4-Day Dose > 4.OE+02 mRem correspond directly to an EDE dose rate value of 100
mRem/hr and exceeds 10% of the EPA Protective Actions Guides (PAGs). The ThyToid-CDE
Dose > 2.OE+03 1mRem correspond directly to an CDE dose rate value of 500 mRe-n/hr and
exceeds 10% of the EPA Protective Actions Guides ( PAGs) which was established in
consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE..

Dose Assessment using actual meteorological data provides an accurate indication of release
magnitude. The use of dose assessment based EALs is therefore preferred over the use of
Release Rate based EALs which utilize calculations which have built-in inaccuracies because
ODCM default Meteorological data is used.

SAE EALs Values: (EAL# RSL2)

Dose Assessment TEDE 4-Day Dose > 4o0 E+02 mRem

Dose Assessment CDE Dose > 200E+03 mRem - based on Dose Assessment
using Plant Vent effluent isotopic sample analysis as input to MIDAS and NOT based on a
default Noble Gas to Iodine Ratio
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Calculation for: SITE AREA EMERGENCY - EAL AS1.4-- (PA boundary dose rate)

Objective of Calculation:

Provide a PROTECTED AREA Boundary dose rate that equates to an offsite dose of> 100
mRem TEDE.

Discussion:

This IC addresses radioactivity releases that result in field survey results (closed window) dose
rates greater than 100 mR/hr expected to continue for 60 minutes or longer at or beyond the site
boundary. This value exceeds 10% of the EPA Protective Action Guides (PAGs). Releases of
this magnitudeare associated with the failure of plant systems needed for the protection of the
public.

Derivation / Calculation:

A Field Measured Dose Rate of > 1.0E+02 mRen-/thr corresponds directly, to a dose values that
exceed 10%o0f the EPA Protectiv'e Actiohs Guides (PAGs).'

SAE EAL Value: (EAL# RS1.3)

Dose Rate > 10)0 mRem/hr
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Calculation for: SITE AREA EMERGENCY - EAL AS1.4 - (1-131 Field Survey Sample

Analvsis)

Objective of Calculation:

Provide a Field Survey Sample Analysis value that equates to an offsite release that would result
in a dose of> 500 mRem Thyroid CDE at or beyond the PROTECTED AREA Boundary.

Discussion:

This EAL addresses a radioactivity release field survey 1-131 sample concentration or count rate
that would result in a Thyroid CDE dose of greater than 500 mRern for one hour of inhalation at
or beyond the site boundary. This value exceeds 10% of the EPA Protective Action Guides
(PAGs). Releases of thifs magnitude are associated with the failure of plant systems needed for
the protection of the public.

The Iodine-131 field survey sample concentration and count rate threshold is based on I-131
dose conversion factors (DCFs) from EPA-400. The thresholds are based on a Thyroid-CDE
Dose Rate of> 500 mRerolhr for 1-131.

Field Survey 1-131 Sample Analysis results are provided as sample concentration in units of
uCi/cc for field samples counted in a Multi-Channel-Analyzer (MCA).

Derivation / Calculation:

The release sample concentration calculations are as follows.

The sample concentration is calculated using the 1-13 1 Dose Conversion Factor from EPA-400:
Solving the following equation for atCi/cc:

mRemirhr = (ACi/cc)(Dose Conversion Factor)
Then;

1-13] Sample Concentration (jiCi/cc) = ( 7 = 3.85E-07 (eCi/c
l.30E + 09toRero / P0 / cc / hrC

Where 1.30E+09 mRem./pCi/cc/hr is the Dose Conversion Factor from EPA-400, Table 5-4,
Thyroid Dose, and includes the EPA breathing rate.

SAE EAL Values: (EAL# RSL3)

1-131 Concentration > 3.85E-07 jiCi/cc
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Calculation for: GENERAL EMERGENCY - EAL AG1.1 - (Default Release Rate EAL)

Objective of Calculation:

Provide a Radiological Release Rate value that equates to a Release resulting in an offsite dose
of.> 1000 mrem TEDE at or beyond the site boundary.

Discussion:

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

The monitor reading EALs should be determined using a dose assessment method that back
calculates from the dose values specified in the IC. Since doses are generally not monitored in
real-time, it is suggested that a -release duration of one hour be assumed, and that the EALs be
based on a site specific boundary (or beyond) dose of > 1000 mrem whole body. Iodine Release
Rates for this EAL are excluded since the Plant Vent Radiation Monitoring System does not
include an Iodine detector.

The meteorology and source term used are the same as used for determining AU1 and AA1
monitor reading EALs.

Release Rate = Total Noble Gas Release Rate from Hope Creek which would result in a TEDE
Dose Rate of > 1000 mRen-hr at the site boundary or beyond.

Derivation / Calculation:

ODCM Limit Calculation for Noble Gas:

Release Rate (uCi/Sec) = (1 00%ofPA G)77 Re 77 (accuniulatedinlhour)

(ODCMX / 0) * (ODCMDRCF)
100% of PAG = 1000 mRemlhr dose accumulated in 1 hour
Hope Creek ODCM X/Q = 2.14E-06 sec/in 3

HC ODCM DRCF = 8.9E-01 mnRemihr/uCi/m 3 (7.80E+03 mnReni/yr/uCi/1 m 3 / 8766 hrs/yr)
Site Allocation Factor = not used for SAE and GE EALs

Release Rate (uCiiSec) = 1000m Re 77.(doseaccuMulatedinlhour)

(2.14E - 06sec/m73 ) * (8.9E - 01lm Re m7/ hr/u Ci /173)

GE EAL Vaiue. (EAL#PRGL1)

TotalE Hope Creek Noble Gas Release Rate > 5025E+08 uC/Sec
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Calculation for: GENERAL EMERGENCY - EAL AG1.2 - (Dose Assessment)

Objective of Calculation:

Using actual meteorology, provide a dose assessment SSCL threshold TEDE 4-Day Dose value
that is equivalent to a TEDE dose of> 1000 mRem and a Thyroid-CDE Dose of> 5000 mRem.

Discussion:

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 involve fuel damage.

Derivation / Calculation:

The dose assessment output on the SSCL is reported at varying distances from the plant as a
TEDE 4-Day dose. This TEDE 4-day dose assumes a 4 hr release duration. To obtain the
approximate dose for a projected release condition of 1 hour, the TEDE 4-day dose value would
need to be divided by 4.

A TEDE 4-Day Dose > 4.0E+03 mRem correspond directly to an EDE dose rate value of> 1000
mRernihr and exceeds the EPA Protective Actions Guides (PAGs). The Thyroid-CDE Dose >
2.OE+04 mRem correspond directly to an CDE dose rate value of> 5000 mRem/ilr and exceeds
the EPA Protective Actions Guides ( PAGs) which was established in consideration of the 1:5
ratio of the EPA PAG for TEDE and thyroid CDE..

Dose Assessment using actual meteorological data provides an accurate indication of release
magnitude. The use of dose assessment based EALs is therefore preferred over the use of
Release Rate based EALs which utilize calculations which have built-in inaccuracies because
ODCM default Meteorological data is used.

GE EAL Values: (EAL# RG1.2)

Dose Assessment TEDE 4-Day Dose > 4.0 E+03 mRem

Dose Assessment CDE Dose > 2o0 E+04 mRem - based on Dose Assessment
using Plant Vent effluent isotopic sample analysis as input to MIDAS and NOT based on a
default Noble Gas to Iodine Ratio
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Calculation for: GENERAL EMERGENCY - EAdL AG1.4 - (PA boundary dose rate)

Objective of Calculation:

Provide a PROTECTED AREA Boundary dose rate that equates to an offsite dose of > 1000
mRem TEDE.

Discussion:

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 nagnitude are associated with the failure ofplant systems needed for the
protection of the public and likely involve fuel damage.

Derivation / Calculation:

A Field Measured Dose R~ate of> t.0E+03, mRemin/hr corresponds directly to a d ose values that
exceed the EPA' Protective Actio-hs Guides (PAGs).

GE EAL Vahue: (EAL# RG10 3)

Dose Rate > H000 rnRem/hir.
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Calculation for: GENERAL EMERGENCY - EAL AG1.4 - (1-131 Field Survey Sample
Analvsis)

Objective of Calculation:

Provide a Field Survey Sample Analysis value that equates to an offsite release that would result
in a dose of> 5000 imRem Thyroid CDE at or beyond the PROTECTED AREA Boundary.

Discussion:

This EAL addresses a radioactivity release field survey 1-13 1 sample concentration or count rate
that would result in a Thyroid CDE dose of geater than 5000 mRem for one hour of inhalation at
or beyond the site boundary. This value exceeds the EPA Protective Action Guides (PAGs).
Releases of this magnitude are associated with the failure of plant systems needed for the
protection of the public.

The Iodine-131 field survey sample concentration and count rate threshold is based on 1-131
dose conversion factors (DCFs) fiom EPA-400. The thresholds are based on a Thyroid-CDE
Dose Rate of> 5000 mReml/hr for 1-131.

Field Survey I-13 1 Sample Analysis results are provided as sample concentration in units of
uCi/cc for field samples counted in a Multi-Channel-Analyzer (MCA).

Derivation / Calculation:

The release sample concentration calculations are as follows.

The sample concentration is calculated using the 1-131 Dose Conversion Factor from EPA-400:
Solving the following equation for pCi/cc:

mRem/hr = (p.Ci/cc)(Dose Conversion Factor)
Then;

1-131 Sample Con7centration (ýLCi/cc) = ( 50007 Rem/hr) = 3.85E-06 .tCi/ce
1.30E + 0977 Rem / !,Ci / cc!/ hr -

Where 1.30E+09 mRenm!Ci/cc/hr is the Dose Conversion Factor from EPA-400, Table 5-4,
Thyroid Dose, and includes the EPA breathing rate.

GE EAL Values: (EAL# RG10 3)

1-131 Concentration > 3085E-06 1tCi/cc
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