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License Nos. DPR-26 and DPR-64
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Dear Sir or Madam:

Entergy Nuclear Operations, Inc. (Entergy) requests approval from the Nuclear Regulatory
Commission (NRC) for the adoption of revised Emergency Action Level (EAL) documents for
use at the Indian Point Energy Center (IPEC) as required by 10 CFR 50, Appendix E, Section
IV.B. The revised EALs are based on the referenced Nuclear Energy Institute (NEI) 99-01,
Revision 5. Current EALs are based on NUMARC 007, Revision 2.

Enclosure 1 provides the IPEC EAL Technical Bases (strike-out version). Enclosure 2 provides
the IPEC EAL Technical Bases (clean version). The Technical Bases document provides an
explanation and rationale for each EAL included in the EAL Upgrade Project. Enclosure 3
provides the EAL Comparison Matrix, which provides a line-by-line comparison of the EALs
contained in NEI 99-01, Revision 5, to the current IPEC EALs. Enclosure 4 provides the EAL
charts. Attachment 5 contains supporting documentation.

Enclosure 3 of the IPEC submittal identifies differences and deviations from the industry
guidance provided in NEI 99-01. There are no deviations.
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NRC approval is requested within eight months of the date of this letter, with the amendment being
implemented within 180 days after approval.

These proposed EAL changes have been reviewed by the Onsite Safety Review Committee. A
copy of this application and the associated attachments are being submitted to the designated New
York State official.

No new commitments are being made in this submittal. If you have any questions or require
additional information, please contact Mr. Robert Walpole, Manager, Licensing at (914) 734-6710.

I declare under penalty of perjury that the foregoing is true and correct. Executed on May 27,
2011.

Sincerely,

6~ ~
r,.7 A/2"1Ak

JP/sp

Enclosure 1: Emergency Action Level Technical Bases (strike-out version)
Enclosure 2: Emergency Action Level Technical Bases (clean version)
Enclosure 3: EAL Comparison Matrix
Enclosure 4: EAL Charts
Enclosure 5: Supporting Documentation

cc: Mr. John P. Boska, Senior Project Manager, NRC NRR DORL
Mr. William M. Dean, Regional Administrator, NRC Region 1
NRC Resident Inspectors
Mr. Francis J. Murray, Jr., President and CEO, NYSERDA
Mr. Paul Eddy, New York State Dept. of Public Service
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1.0 PURPOSE

This document provides an explanation and rationale for each Emergency Action Level (EAL)

included in the EAL Upgrade Project for Indian Point Energy Center (IPEC). It should be used

to facilitate review of the IPEC EALs and provide historical documentation for future reference.

Decision-makers responsible for implementation of EP-IP-120, Emergency Classification, may

use this document as a technical reference in support of EAL interpretation. This information

may assist the Emergency Director in making classifications, particularly those involving

judgment or multiple events. The basis information may also be useful in training, for

explaining event classifications to off-site officials, and would 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.

2.0 DISCUSSION

2.1 Background

EALs are the plant-specific indications, conditions or instrument readings that are utilized to

classify emergency conditions defined in the Entergy IPEC Emergency Plan.

In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of

Emergency Action Levels" as an alternative to NUREG-0654 EAL guidance.

NEI 99-01 (NUMARC/NESP-007) Revision 5 represents the most recently formally endorsed

methodology. Enhancements over earlier revisions included:

Consolidating the system malfunction initiating conditions and example emergency

action levels which address conditions that may be postulated to occur during plant

shutdown conditions.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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" Initiating conditions and example emergency action levels that fully address conditions

that may be postulated to occur at permanently Defueled Stations and Independent

Spent Fuel Storage Installations (ISFSIs).

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

* Incorporates resolutions to numerous implementation issues including the NRC EAL

FAQs.

Using NEI 99-01 Rev. 5, IPEC conducted an EAL implementation upgrade project that

produced the EALs discussed herein.

2.2 Fission Product Barriers

Many of the EALs derived from the NEI methodology are fission product barrier based. That is,

the conditions that define the EALs are based upon loss 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.

The primary fission product barriers are:

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

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

C. Containment (CNMT): The containment is comprised of the vapor containment structure
and all isolation valves required to maintain containment integrity under accident
conditions.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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2.3 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria are the bases for event classification related to fission product barrier

loss or potential loss:

Unusual Event:

Any loss or any potential loss of Containment

Alert.

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

Site Area Emergency:

Loss or potential loss of any two barriers

General Emergency:

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

2.4 EAL Relationship to EOPs

Where possible, the EALs have been made consistent with and utilize the conditions defined in

the IPEC Critical Safety Function Status Trees (CSFSTs). While the symptoms that drive

operator actions specified in the CSFSTs are not indicative of all possible conditions which

warrant emergency classification, they do define the symptoms, independent of initiating

events, for which reactor plant safety and/or fission product barrier integrity are threatened.

Where these symptoms are clearly representative of one of the NEI Initiating Conditions, they

have been utilized as an EAL. This permits rapid classification of emergency situations based

on plant conditions without the need for additional evaluation or event diagnosis. Although

some of the EALs presented here are based on conditions defined in the CSFSTs,

classification of emergencies using these EALs is not dependent upon Emergency Operating

Procedures (EOPs) entry or execution. The EALs can be utilized independently or in

conjunction with the EOPs.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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2.5 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

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.

2.6 EAL Organization

The IPEC EAL scheme includes the following features:

* Division of the EAL set into three broad groups:

o EALs applicable under all plant operating modes - This group would be reviewed

by the EAL-user any time emergency classification is considered.

o EALs applicable only under hot operating modes - This group would only be

reviewed by the EAL-user when the plant is in Hot Shutdown, Startup/Hot

Standby, or Power Operations mode.

o EALs applicable only under cold operating modes - This group would only be

reviewed by the EAL-user when the plant is in Cold Shutdown, Refuel or

Defueled mode.

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

EAL Technical Bases
Indian Point Energy Center Rev. XX
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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.

Within each of the above three groups, assignment of EALs to categories/subcategories

- Category and 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. The proposed IPEC EAL categories/subcategories and their

relationship to NEI Recognition Categories are listed below.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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EAL Groups, Categories and Subcategories

EAL Group/Category EAL Subcategory

Any Operating Mode:

A - Abnormal Rad Release / Rad Effluent 1 - Offsite Rad Conditions
2 - Onsite Rad Conditions
3 - CR/CAS Radiation

H - Hazards 1 - Natural & Destructive Phenomena
2 - Fire or Explosion
3 - Hazardous Gas
4 - Security
5 - Control Room Evacuation
6 - Judgment

E - Independent Spent Fuel Storage Installation None
(ISFSI)

Hot Conditions:

S - System Malfunction 1 - Loss of AC Power
2 - ATWS / Criticality
3 - Inability to Reach Shutdown Conditions
4 - Instrumentation / Communications
5 - Fuel Clad Degradation
6 - RCS Leakage
7 - Loss of DC Power

F - Fission Product Barrier Degradation None

Cold Conditions:

C - Cold Shutdown / Refuel System Malfunction 1 - Loss of AC Power
2 - RPV Level
3 - RCS Temperature
4 - Communications
5 - Inadvertent Criticality
6 - Loss of DC Power

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 9 of 336
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The primary tool for determining the emergency classification level is the EAL classification

matrix. The user of the EAL classification matrix may (but is not required to) consult the EAL

Technical Bases in order to obtain additional information concerning the EALs under

classification consideration. The user should consult Sections 2.7 and 2.8, and Attachments 1

and 2 of this document for such information.

2.7 Technical Bases Information

EAL technical bases are provided in Attachment 1 for each EAL according to EAL group (Any,

Hot, Cold), EAL category (A, C, H, S, E and F) and EAL subcategory. A summary explanation

of each category and subcategory is given at the beginning of the technical bases discussions

of the EALs included in the category. For each EAL, the following information is provided:

Category Letter & Title

Subcateqory Number & Title

Initiating Condition (IC)

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

EAL Identifier (enclosed in rectangle)

Each EAL is assigned a unique identifier to support accurate communication of the

emergency classification to onsite and offsite personnel. Four characters define each EAL

identifier:

1. First character (letter): Corresponds to the EAL category as described above (A, C,

H, S, Eor F)

2. Second character (letter): The emergency classification (G, S, A or U)

3. Third character (number): Initiating Condition (subcategory) number within the given

category. Initiating Conditions (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).

EAL Technical Bases
Indian Point Energy Center Rev. XX
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* IPEC NON-QUALITY
EMERGENCY RELATED IP-EP-AD13 Revision XX
PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 11 of 336

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).

Classification (enclosed in rectangle):

Unusual Event (U), Alert (A), Site Area Emergency (S) or General Emergency (G)

EAL (enclosed in rectan-gle)

Exact wording of the EAL as it appears in the EAL classification matrix

Mode Applicability

One or more of the following plant operating conditions comprise the mode to which each

EAL is applicable: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 -

Cold Shutdown, 6 - Refuel, Defueled, All or N/A - Not Applicable. (See Section 2.8 for

operating mode definitions.)

NEI 99-01 Basis:

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

IPEC Basis:

Description of the site-specific rationale for the EAL

IPEC Basis Reference(s):

Site-specific source documentation from which the EAL is derived

EAL Technical Bases
Indian Point Energy Center Rev. XX
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2.8 Operating Mode Applicability

REACTIVITY % RATED AVERAGE
MODE TITLE THERMAL REACTOR COOLANT

CODIIO POWER(a) TEMPERATURE
(keff) ( OF)

1 Power Operation > 0.99 > 5 NA

2 Startup _0.99 < 5 NA

3 Hot Standby < 0.99 NA > 350

4 Hot Shutdown(b) < 0.99 NA 350 > Tavg > 200

5 Cold Shutdown(b) < 0.99 NA < 200

6 Refueling(c) NA NA NA

Reactor vessel contains no irradiated fuel (full core off
load during refueling or extended outage)

(a) Excluding decay heat.
(b) All reactor vessel head closure bolts fully tensioned.
(c) One or more reactor vessel head closure bolts less than fully tensioned.

The plant operating mode that exists at the time that the event occurs (prior to any protective

system or operator action is initiated in response to the condition) should be compared to the

mode applicability of the EALs. If a lower or higher plant operating mode is reached before the

emergency classification is made, the declaration shall be based on the mode that existed at

the time the event occurred.

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

Shutdown or Refueling for mode applicability, even if Hot Shutdown (or a higher mode) 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.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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2.9 Unit Specific Data

The EALs described herein are applicable to both Indian Point Unit 2 and Unit 3 unless

specifically stated. Indian Point Unit 2 has been designated the lead plant. In those instances

where specific information is different between the two units, the first value shown applies to

Unit 2 and the value in parentheses is applicable to Unit 3.

2.10 Validation of Indications, Reports and Conditions

All emergency classifications shall be based upon valid indications, reports or conditions. 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.

2.11 Planned vs. Unplanned Events

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 site's

Technical Specifications. Activities which cause the site to operate beyond that allowed by the

site's 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 and 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.

2.12 Classifying Transient Events

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

EAL Technical Bases
Indian Point Energy Center Rev. XX
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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.

Existing 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.

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-1022,

Event Reporting Guidelines 10 CFR 50.72 and 50.73, should be applied.

2.13 Imminent EAL Thresholds

Although the majority of the EALs provide very specific thresholds, the Emergency Director

must remain alert to events or conditions that lead to the conclusion that exceeding the EAL

threshold is imminent. If, in the judgment of the Emergency Director, an imminent situation is at

hand, the classification should be made as if the threshold has been exceeded. While this is

particularly prudent at the higher emergency classes (the early classification may permit more

effective implementation of protective measures), it is nonetheless applicable to all emergency

classes.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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2.14 Treatment Of Multiple Events

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.

2.15 Emergency Classification Downgrading and Termination

Another important aspect of usable EAL guidance is the consideration of what to do when the

risk posed by an emergency is clearly decreasing. While event downgrading to lower

emergency classification levels may have merit under certain circumstances it is the policy at

IPEC that emergency classifications be directly terminated rather then downgraded and

transitioned into the recover phase per implemeting procedure guidance.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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3.0 REFERENCES

3.1 Developmental

3.1.1 NEI 99-01 Revision 5, Methodology for Development of Emergency Action
Levels, February 2008 (ADAMS Accession Number ML080450149)

3.1.2 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)

3.2 Implementing

3.2.1
3.2.2
3.2.3

EP-IP-120 Emergency Classification
EAL Comparison Matrix
EAL Classification Matrix

3.3 Commitments

None

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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4.0 DEFINITIONS & ACRONYMS

Definitions

Affecting Safe Shutdown

Event in progress has adversely affected functions that are necessary to bring the plant to and
maintain it in the applicable hot or cold shutdown condition. Plant condition applicability is
determined by Technical Specification LCOs in effect.

Example 1: Event causes damage that results in entry into an LCO that requires the plant
to be placed in hot shutdown. Hot shutdown is achievable, but cold shutdown is not. This
event is not "affecting safe shutdown."

Example 2: Event causes damage that results in entry into an LCO that requires the plant
to be placed in cold shutdown. Hot shutdown is achievable, but cold shutdown is not. This
event is "affecting safe shutdown."

Bomb

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

Civil Disturbance

A group of people violently protesting station operations or activities at the site.

Confinement Boundary

Is the barrier(s) between areas containing radioactive substances and the environment.

Containment Closure

The site specific procedurally defined actions taken to secure containment and its associated
structures, systems, and components as a functional barrier to fission product release under
existing plant conditions. As applied to IPEC, Containment Closure exists when the
requirements of Section 3.9.3 of Technical Specifications are met.

Explosion

Is 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.

Extortion

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

Faulted

EAL Technical Bases
Indian Point Energy Center Rev. XX
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In a steam generator, the existence of secondary side leakage that results in an uncontrolled
drop in steam generator pressure or the steam generator being completely depressurized.

Fire

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

Hostage

Person(s) held as leverage against the station to ensure that demands will be met by the
station.

Hostile Action

An act towardjPEg_ 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 onJPEC! .- Non-terrorism -based EALs should be used to
address such activities, (e.g., violent acts between individuals in the owner controlled area).

Hostile Force

One or more individuals who are engaged in a determined assault, overtly or by stealth and
deception, equipped with suitable weapons capable of killing, maiming, or causing destruction.

Imminent

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

Inoperable

Not able to perform its intended function

Intruder

Person(s) present in a specified area without authorization.

Intrusion

The act of entering without authorization. Discovery of a bomb in a specified area is indication
of intrusion into that area by a hostile force.

Independent Spent Fuel Storage Installation (ISFSI)

_ - Deleted: an NPP

.. . the NPP

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 18 of 336
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A complex that is designed and constructed for the interim storage of spent nuclear fuel and
other radioactive materials associated with spent fuel storage.

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.

Projectile

An object directed toward a NPP that could cause concern for its continued operability,
reliability, or personnel safety.

Protected Area

An area which normally encompasses all controlled areas within the security protected area
fence as depicted in Drawing 931-F-15343 Plot Plan Unit 1,2 & 3.

Ruptured

In a steam generator, existence of primary-to-secondary leakage of a magnitude sufficient to
require or cause a reactor trip and safety injection.

Sabotage

Deliberate damage, misalignment, 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.

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 involving any of the following:
" Runback > 25% thermal power
" Electrical load rejection > 25% full electrical load
" Reactor scram
" ECCS injection

" Thermal power oscillations > 10%

Strike Action

EAL Technical Bases
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Work stoppage within the Protected Area by a body of workers to enforce compliance with
demands made on IPEQTý he stritke action.must thlreaten to interrupt Norm alPlart .P.a..............
Operations.

Unisolable

A breach or leak that cannot be promptly isolated.

Unplanned

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

Valid

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

Visible Damage

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

Vital Area

Anyplant area, normally within the Protected Area, that contains equipment, systemq s ,----...
components, or material, the failure, destruction, or release of which could directly or indirectly
endanger the public health and safety by exposure to radiation.

Acronyms

A C ........................................................................................................... A lternating C urrent
APRM ..................................................................................... Average Power Range Meter
ATWS ......................................................................... Anticipated Transient Without Scram
BWR ................................................................................................... Boiling Water Reactor
C A S ..................................................................................................... C entral A larm Station
CDE .......................................................................................... Committed Dose Equivalent
CFR ......................................................................................... Code of Federal Regulations
D C ................................................................................................................... D irect C u rre nt
EAL ................................................................................................ Emergency Action Level

S.... Deleted: (site specific)

_ .!--{,Deleted: Typically a

.. Deleted: site specific

Indian Point Energy Center
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ECCS .............................................................................. Em ergency Core Cooling System
ECL ..................................................................................... Emergency Classification Level
EDG ....................................................................................... Em ergency Diesel Generator

ele ........................................................................................................................... Elevation
EO F ...................................................................................... Em ergency Operations Facility
EOP .................................................................................. Em ergency Operating Procedure
EPA ................................................................................. Environm ental Protection Agency
EPG ................................................................................... Em ergency Procedure Guideline
EPIP ................................................................... Emergency Plan Im plementing Procedure
ESF ............................................................................................ Engineered Safety Feature
FAA ..................................................................................... Federal Aviation Adm inistration
FBI ....................................................................................... Federal Bureau of Investigation
FEMA ................................................................. Federal Em ergency M anagem ent Agency
FSAR ........................................................................................ Final Safety Analysis Report
G E ......................................................................................................... General Em ergency
IC .............................................................................................................. Initiating Condition
IDLH .................................................................. Im m ediately Dangerous to Life and Health
IPEC ........................................................................................... Indian Point Energy Center
IPEEE ................. Individual Plant Examination of External Events (Generic Letter 88-20)
ISFSI .............................................................. Independent Spent Fuel Storage Installation
Keff ........................................................................... Effective Neutron M ultiplication Factor
LCO ..................................................................................... Lim iting Condition of Operation
LER .................................................................................................. Licensee Event Report
LOCA ............................................................................................ Loss of Coolant Accident
LW R ...................................................................................................... Light W ater Reactor
M SIV ......................................................................................... M ain Steam Isolation Valve
M SL ............................................................................................................ M ain Steam Line
m R .................................................................................................................... m illiRoentgen
MW ......................................................................................................................... Megawatt
NEI .................................................................................................. Nuclear Energy Institute
NESP ..................................................................... National Environm ental Studies Project
NPP ...................................................................................................... Nuclear Power Plant
NRC .................................................................................. Nuclear Regulatory Com m ission
NSSS ................................................................................... Nuclear Steam Supply System
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NO RAD ..................................................... North Am erican Aerospace Defense Com mand
O BE .......................................................................................... Operating Basis Earthquake
OCA ................................................................................................. Owner Controlled Area
O DCM .............................................................................. Off-site Dose Calculation M anual
PRA/PSA ...................... Probabilistic Risk Assessment / Probabilistic Safety Assessment
PW R ........................................................................................... Pressurized W ater Reactor
PSIG ................................................................................... Pounds per Square Inch Gauge
R ............................................................................................................................. Roentgen
RCP ................................................................................................... Reactor Coolant Pum p
RCS ................................................................................................ Reactor Coolant System
rem .............................................................................................. Roentgen Equivalent Man
RPS ............................................................................................ Reactor Protection System
RPV ............................................................................................... Reactor Pressure Vessel
SAE ..................................................................................................... Site Area Em ergency
SBO ............................................................................................................. Station Blackout
SFP ................................................................................................................. Spent Fuel Pit
SPDS .............................................................................. Safety Param eter Display System
SRO ............................................................................................... Senior Reactor Operator
TEDE ................................................................................... Total Effective Dose Equivalent
TAF .......................................................................................................... Top of Active Fuel
TC .................................................................................................................. Therm ocouple
TSC .............................................................................................. Technical Support Center
UE .................................................................................................................. Unusual Event
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5.0 RESPONSIBILITIES

5.1 Emergency Planning Manager

The Emergency Planning Manager shall periodically evaluate the need to update and revise

the EAL technical bases due to:

A. Revisions to EALs

B. Changes in plant configuration or design

B. Changes in system setpoints or values reference in the EALs

C. Operating experience and interpretation clarifications

Any revision to the wording of one or more EALs shall require a revision to this procedure and

shall be reviewed and approved as part of the EAL change.

5.2. EAL End-Users

Emergency Response Organization members responsible for the evaluation of EALs and/or

emergency classification shall become familiar with the contents of this document. This

document may be used to assist personnel responsible for emergency classification in

interpreting the intent of EALs.
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6.0 IPEC-TO-NEI 99-01 EAL CROSSREFERENCE

This cross-reference is provided to facilitate association and location of an IPEC EAL within

the NEI 99-01 IC/EAL identification scheme. Further information regarding the development of

the IPEC EALs based on the NEI guidance can be found in the EAL Comparison Matrix.

IPEC NEI 99-01

EAL IC Example
EAL

AU1.1 AU1 1

AU1.2 AU1 1

AU1.3 AU1 3

AU2.1 AU2 1

AU2.2 AU2 2

AA1.1 AA1 1

AA1.2 AA1 1

AA1.3 AA1 3

AA2.1 AA2 1

AA2.2 AA2 2

AA3.1 AA3 1

AS1.1 AS1 1

AS1.2 AS1 2

AS1.3 AS1 4

AG1.1 AG1 1

AG1.2 AG1 2

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 24 of 336
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IPEC NEI 99-01

EAL IC Example
EAL

AG1.3 AG1 4

CU1.1 CU3 1

CU2.1 CU1 1,2

CU2.2 CU2 1

CU2.3 CU2 2

CU3.1 CU4 1

CU3.2 CU4 2

CU4.1 CU6 1,2

CU5.1 CU8 1

CU6.1 CU7 1

CA1.1 CA3 1

CA2.1 CA1 1,2

CA3.1 CA4 1,2,3

CS2.1 CS1 1

CS2.2 CS1 2

CS2.3 CS1 3

CG2.1 CG1 1

CG2.2 CG1 2

FU1.1 FUl 1

FA1.1 FA1 1

FS1.1 FS1 1

Indian Point Energy Center
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IPEC NEI 99-01

EAL IC Example
EAL

FG1.1 FG1 1

HU1.1 HU1 1

HU1.2 HU1 2

HU1.3 HU1 4

HU1.4 HU1 3

HU1.5 HUI 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 HA1 1

HA1.2 HA1 2

HA1.3 HA1 5

HA1.4 HA1 4

HA1.5 HAl 3

HA1.6 HA1 6

HA2.1 HA2 1

HA3.1 HA3 1

HA4.1 HA4 1,2

Indian Point Energy Center
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IPEC NEI 99-01

EAL IC Example
EAL

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

SU2.1 SU8 2

SU3.1 SU2 1

SU4.1 SU3 1

SU4.2 SU6 1,2

SU5.1 SU4 2

SU6.1 SU5 1,2

SA1.1 SA5 1

SA2.1 SA2 1

SA4.1 SA4 1

SS1.1 SS1 1

SS2.1 SS2 1

SS4.1 SS6 1

SS7.1 SS3 1
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IPEC NEI 99-01

EAL IC Example
EAL

SG1.1 SG1 1

SG2.1 SG2 1

EU1.1 E-HU1 1
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7.0 ATTACHMENTS

7.1 Attachment 1, EAL Bases

7.2 Attachment 2, Fission Product Barrier Loss / Potential Loss Matrix and Basis
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Attachment 1 - Emergency Action Level Bases

Category A - Abnormal Rad Release / Rad Effluent

EAL Group: ANY (EALs in this category are applicable to any

plant condition, hot or cold.)

Many EALs are based on actual or potential degradation of fission product barriers because

of the elevated potential for offsite radioactivity release. Degradation of fission product

barriers though is not always apparent via non-radiological symptoms. Therefore, direct

indication of elevated radiological effluents or area radiation levels are appropriate symptoms

for emergency classification.

At lower levels, abnormal radioactivity releases may be indicative of a failure of containment

systems or precursors to more significant releases. At higher release rates, offsite radiological

conditions may result which require offsite protective actions. Elevated area radiation levels in

plant may also be indicative of the failure of containment systems or preclude access to plant

vital equipment necessary to ensure plant safety.

Events of this category pertain to the following subcategories:

1. Offsite Rad Conditions

Direct indication of effluent radiation monitoring systems provides a rapid assessment

mechanism to determine releases in excess of classifiable limits. Projected offsite doses,

actual offsite field measurements or measured release rates via sampling indicate doses

or dose rates above classifiable limits.

2. Onsite Rad Conditions & Irradiated Fuel Events

Sustained general area radiation levels in excess of those indicating loss of control of

radioactive materials or those levels which may preclude access to vital plant areas also

warrant emergency classification.

3. CR/CAS Radiation

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

Sustained general area radiation levels in excess of 15 mR/hr may preclude access to

areas requiring continuous occupancy also warrant emergency classification.
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment
greater than 2 times the Offsite Dose Calculation Manual (ODCM)
limits for _ 60 min.

EAL:
SAUI,1 Unusual Event

Any valid gaseous monitor reading > Table A-1 column "UE" for >: 60 rain. (Note 2)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 pCi/cc 2.3E-01 pCi/cc 4.2E-02 pCi/cc 8.OE-03 pCi/cc
o (75 Ci/sec) (7.5 Ci/sec) (1.4 Ci/sec) (0.26 Ci/sec)

R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

R-54 [18] N/A N/A Offscale 2.5E-03 pCicc
5 [(> 4.OE-02 pCi/cc)

._",.J

R-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:
,The Emergency Director should not wait until the applicable time has elapsed, but should

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

[ -I Deleted-: [RefertoAppendix A for a+ " detailed basis of the radiological
effluent IC/EALs.]¶
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Attachment 1 - Emergency Action Level Bases
This jEAL 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. Further, there are administrative controls established to prevent '

unintentional releases, or control and monitor intentional releases_,The occurrence of - -

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.
The_ elease rate multiples are specified in EALs AU1.1 and AA1.1 only to distinguish between

non-emergency conditions, and from each other. While these multiples obviously correspond

to an off-site dose or dose rate, the emphasis in classifying these events is the degradation in

the level of safety of the plant, not the magnitude of the associated dose or dose rate.

,This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation

monitor readings to exceed the threshold identified ......... ... .......

Deleted: IC

Deleted: [These controls are
located in the Off-site Dose
Calculation Manual (ODCM), and for
plants that have not implemented
Generic Letter 89-01, in the
Radiological Effluent Technical
Specifications (RETS).]

Deleted: [Some sites may find it
advantageous to address gaseous
and liquid releases with separate
EALs.]¶

Deleted: RETS

Deleted: [Releases should not be
prorated or averaged. For example, a
release exceeding 4x ODCM for 30
minutes does not meet the threshold.]¶
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.¶
EAL #1.T

, Deleted: in the IC

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.

)PEC Basis:

Gaseous releases in excess of two times the site ODCM (ref. 1) instantaneous 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.

The values shown for each monitor represents two times the calculated ODCM release rates

(ref. 2).

IPEC Basis Reference(s):

1. IPEC Offsite Dose Calculation Manual

Deleted: [The ODCM establishes a
methodology for determining effluent
radiation monitor selpoints. The
ODCM specifies default source terms
and, for gaseous releases, prescribes
the use of pre-deterrnined annual
average meteorology in the most
limiting downwind sector for showing
compliance with the regulatory
commitments. This EAL should be
determined using this methodology.]¶
Refer to Appendix A for a detailed
basis of the radiological effluent
IC/EALs.4

EAL #3 addresses uncontrolled
releases that are detected by sample
analyses, particularly on unmonitored
pathways, e.g., spills of radioactive
liquids into storm drains, heat
exchanger leakage in river water
systems, etc. ¶
The 0.10 mR/hr value in EAL #4 is
based on a release rate not
exceeding 500 merem per year, as
provided in the ODCM / RETS,
prorated over 8766 hours, multiplied
by two, and rounded. (500 . 8766 x 2
= 0.114). This is also the basis of the
site specific value in EAL #5. ¶11¶.
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Attachment 1 - Emergency Action Level Bases

2. EP-EALCALC-IPEC-1 001, Radiological Gaseous Effluent EAL Values
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Category:

Subcategory:

Attachment 1 - Emergency Action Level Bases

A - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment
greater than 2 times the Offsite Dose Calculation Manual (ODCM)
limits for _ 60 min.

EAL:

AU1.2 Unusual Event

Any valid liquid monitor reading > Table A-1 column "UE" for >: 60 rain. (Note 2)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 gICi/cc 2.3E-01 iICi/cc 4.2E-02 pCVcc 8.OE-03 pCi/cc
0 (75 Ci/sec) (7.5 Cisec) (1.4 Ci/sec) (0.26 Ci/sec)
'U

(5 R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

Off scale
R-54 [18] N/A N/A > Efscc) 2.5E-03 pCi/cc_2 (> 4.0E-02 tpCicc)

R-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:

,The Emergerncy.i.r.ector 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.

Deleted: Refer to Appendix A for a
detailed basis of the radiological[ effluent IC/EALs.IV
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Attachment 1 - Emergency Action Level Bases

ThisEAL addresses a. potential decrease in the level of safety of the plant as indicated by a -a Deleted: IC

Deleted: [These controls are
radiological release that exceeds regulatory commitments for an extended period of time. located in the Off-site Dose

7 Calculation Manual (ODCM), and for

Nuclear power plants incorporate features intended to control the release of radioactive / plants that have not implemented
Generic Letter 89-01, in the
Radiological Effluent Technical

effluents to the environment. Further, there are administrative controls established to prevent S specifications (RETS).]

unintentional releases, or control and monitor intentional releasesThe occurrence of -1 Deleted: [Some sites may find it
--- - I - ' advantageous to address gaseous

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in and liquid releases with separate

these features and/or controls. / ,{Deleted: RETS
.•,(Deleted: 1

,Thejelease rate multiples arespecified in EALs AU1 2_and AA12 only to distiguish between-1 Deleted: i

non-emergency conditions, and from each other. While these multiples obviously correspond Deleted: [Releases should not be
prorated or averaged. For example, a

/release exceeding 4x 00CM for 30to an off-site dose or dose rate, the emphasis in classifying these events is the degradation in minutes does not meet the threshold.][
This EAL includes any release for

the level of safety of the plant, not the magnitude of the associated dose or dose rate. , which a radioactivity discharge permit
was not prepared, or a release that

This EAL addresses radiexceeds the conditions (e.g.,
-vit releasesthat for whatever reason, cause effluent radiation minimum dilution flow, maximum

discharge flow, alarm setpoints, etc.)
monitor readings to exceed the threshold identified . . on the applicable permit.¶

.EAL #_ 1 1

This EAL is intended for sites that have established effluent monitoring on non-routine release Deleted: in the IC

Deleted: EAL #3 addresses
pathways for which a discharge permit would not normally be prepared. , uncontrolled releases that are

detected by sample analyses,
particularly on unmonitored pathways,

_PE Bai: .. - - - - - - - - - - - - - - e.g., spils ofradioactiveliquids nto
storm drains, heat exchanger leakage
in river water systems, etc.¶

Liquid releases in excess of two times the site ODCM (ref. 1) instantaneous limits that continue y
The 0.10 mR/hr value in EAL #4 is

for 60 minutes or longer represent an uncontrolled situation and hence, a potential degradation based on a release rate not
exceeding 500 mrem per year, as

in the level of safety. The final integrated dose (which is very low in the Unusual Event provided in the ODCM/ RETS.
prorated over 8766 hours, multiplied

emergency class) is not the primary concern here; it is the degradation in plant control implied by two, and rounded. (500 + 8766 x 2
= 0.114). This is also the basis of the
site specific value in EAL #5.1by the fact that the release was not isolated within 60 minutes. EALs #1 and #2 directly correlate with
the IC since annual average

The values shown for each monitor represents two times the calculated monitor alarm meteorology is required to be used in
showing compliance with the nETS

and is used in calculating the alarm
setpoints which are set in accordance with the ODCM (ref. 2). setpoints. EALs #4 and #5 aresa

function of actual meteorology, which
will likely be different from the limiting

IPEC Basis Reference(s): annual average value. Thus, there will
likely be a numerical inconsistency.

1. IPEC Off site Dose Calculation Manual However, the fundamental basis of
this IC is NOT a dose or dose 2
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Attachment 1 - Emergency Action Level Bases

2. Letter from S. Sandike to L. Glander dated Nov.15, 2010
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment
greater than 2 times the Offsite Dose Calculation Manual (ODCM)
limits for __ 60 min.

EAL:

AU1.3 Unusual Event

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > 2 x ODCM limits for > 60 min. (Note 2)

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:

,The Emergency Director should not wait until the applicable time has elapsed, but should

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

Deleted: [Refer to Appendix A for adetailed basis of the radiological
effluent IC/EALs.]¶1

ThisAL addresses a potential decrease in the level of safety of the plant as indicated by aC..Deleted: IC

radiological release that exceeds regulatory commitments for an extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive

effluents to the environment. Further, there are administrative controls established to prevent

unintentional releases, or control and monitor intentional releasesThe occurrence of

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.

,The @OQCM multiples are scified in AU 1.3_and AA1.3 only to distinguish between _non-

emergency conditions, and from each other. While these multiples obviously correspond to an

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 38 of 336

- Deleted: [These controls are
- - located in the Off-site Dose

Calculation Manual (00CM), and for
plants that have not implemented
Generic Letter 89-01, in the
Radiological Effluent Technical
Specifications (RETS).]

-i!Deleted: [Some sites may find it
I advantageous to address gaseous
. and liquid releases with separate

EALs.]¶
'Deleted: RETS3
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Attachment 1 - Emergency Action Level Bases

off-site dose or dose rate, the emphasis in classifying these events is the degradation in the

level of safety of the plant, not the magnitude of the associated dose or dose rate.

,Releases should not be prorated or averaged. For example, a release exceeding 4x ODCM for I. - -Deleted: [
aDeleted:I

3 0 m in u te s d o e s n o t m e e t th e th re s h o ld , .. ....-.... ........ . ........................................................................................

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 addresses uncontrolled releases that are detected-by sampe analyses, pairticula~ry_

on unmonitored pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger

leakage in river water systems, etc.

IPEC Basis

Confirmed sample analyses in excess of two times the site Offsite Dose Calculation Manual

(ODCM) (ref. 1) instantaneous 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.

IPEC Basis Reference(s):

1. IPEC, Offsite Dose Calculation Manual

- ." f Deleted: EAL #3¶

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 39 of 336
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment
greater than 200 times the Offsite Dose Calculation Manual (ODCM)
limits for 15 minutes or longer

EAL:
SAAI.1 Alert

Any valid gaseous monitor reading > Table A-1 column "Alert" for > 15 min. (Note 2)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert [ UE

r R-27 2.3E+00 p.CVcc 2.3E-01 iiCi/cc 4.2E-02 pCi/cc 8.OE-03 pCi/cc
0 (75 Cvsec) (7.5 Ci/sec) (1.4 Ci/sec) (0.26 Ci/sec)

R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

Off scale

R-54 [18] N/A N/A OEf icc) 2.5E-03 pCi/cc:I(> 4.0E-02 pCVcc)

R. -
-IR-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 IJCi/cc

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:

,The Emergency Director should not wait. until the applicable time has elapsed, but should

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

Deleted: [Refer to Appendix.A fora
" detailed basis of the radiological

effluent IC/EALs.]¶l

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

This,EAL. addresses an actual or rsubstanti.al 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. Further, there are administrative controls established to prevent

unintentional releases, or control and monitor intentional releases.,The occurrence of ........

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.

,The_ elease rate multiples are specified in AU_1.1 and AA_.2 only to distinguish between non-

emergency conditions, and from each other. While these multiples obviously correspond to an

off-site dose or dose rate, the emphasis in classifying these events is the degradation in the

level of safety of the plant, not the magnitude of the associated dose or dose rate.
,This EAL inc!udes 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.

IPEC Basis:

The selected threshold value for the Plant Vent radiation monitors represents the geometric

mean between the calculated UE threshold and SAE threshold values (ref. 2). This is due to

the differences in the assumptions used to determine the ODCM (ref. 1) based alarm setpoints

and the dose assessment methodology used to calculate the SAE and GE thresholds for this

release path. Selecting an average between the UE and SAE threshold values provides a

realistic near-linear escalation path between the UE and SAE classification levels.

" Deleted: IC

Deleted: [These controls are located
in the Off-site Dose Calculation
Manual (ODCM), and for plants that
have not implemented Generic Letter
89-01, in the Radiological Effluent
Technical Specifications (RETS).]

L. • Deleted: [Some sites may find it
advantageous to address gaseous

- and liquid releases with separate
EALs.]¶

Deleted: RETS

Deleted: [To ensure a realistic near-
linear escalation path, a value should
be selected roughly half-way between
the AU1 value and the value
calculated for AS 1 value. The value
will be based on radiation monitor
readings to exceed 200 times the
Technical Specification limit and
releases are not terminated within 15
minutes. The ODCM establishes a
methodology for determining effluent
radiation monitor setpoints. The
ODCM specifies default source terms
and, for gaseous releases, prescribes
the use of pre-determined annual
average meteorology in the most
limiting downwind sector for showing
compliance with the regulatory
commitments. This EAL can be
determined using this methodology if
appropriate.]¶
[Releases should not be prorated or

averaged. For example, a release
exceeding 600x ODCM for 5 minutes
does not meet the threshold.]¶

Deleted: EAL #1¶

IPEC Basis Reference(s):

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

1. IPEC Offsite Dose Calculation Manual
2. EP-EALCALC-IPEC-1001, Radiological Gaseous Effluent EAL Values

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment that
exceeds 200 times the radiological effluent Offsite Dose Calculation
Manual (ODCM) limits for 15 minutes or longer

EAL:

AA1.2 Alert

Any valid liquid monitor reading > Table A-1 column "Alert" for; > 15 min. (Note 2)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 pCVcc 2.3E-01 pCVcc 4.2E-02 pCVcc 8.OE-03 pCVcc
o (75 Ci/sec) (7.5 CVsec) (1.4 Ci/sec) (0.26 Ci/sec)

a R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

R-54 [18] N/A N/A Offscale 2.5E-03 pCi/cc
U (> 4.OE-02 pCi/cc)

R-
R-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:
L..-Deleted: Refer to Appendix A for a,The Emergency Director should not wait until the applicable time has elapsed,_but should detailed basis of the radiological

effluent IC/EALs. 7/
declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 43 of 336
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Attachment 1 - Emergency Action Level Bases

ThisEAL 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. Further, there are administrative controls established to prevent
unintentional releases, or control and monitor intentional releases.,The occurrence of

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.
,The jelease rate multiples are specified in AU!,1 and AA1 ,2_only to distinguish between non-

emergency conditions, and from each other. While these multiples obviously correspond to an

off-site dose or dose rate, the emphasis in classifying these events is the degradation in the

level of safety of the plant, not the magnitude of the associated dose or dose rate.
,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.

IPEC Basis:

This event escalates from the Unusual Event by escalating the magnitude of the release by a

factor of 100 (ref. 2).

Liquid releases in excess of two hundred times the site ODCM (ref. 1) instantaneous limits that

continue for 15 minutes or longer represent an significant uncontrolled situation and hence, a

potential substantial degradation in the level of safety. The final integrated dose (which is very

low in the Alert 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 15 minutes.

... t - Deleted: IC

[ , Deleted: [These controls are located
in the Off-site Dose Calculation
Manual (ODCM), and for plants that
have not implemented Generic Letter
89-01, in the Radiological Effluent
Technical Specifications (RETS).]

I - Deleted: [Some sites may find it
.. - advantageous to address gaseous

' I. and liquid releases with separate
EALs.]¶

'~Deleted: RETS

Deleted: 1

. • Deleted: [To ensure a realistic near-
linear escalation path, a value should
be selected roughly haft-way between
the AU1 value and the value
calculated for AS I value. The value
will be based on radiation monitor
readings to exceed 200 times the
Technical Specification limit and
releases are not terminated within 15
minutes. The ODCM establishes a
methodology for determining effluent
radiation monitor setpoints. The
ODCM specifies default source terms
and, for gaseous releases, prescribes
the use of pre-determined annual
average meteorology in the most
limiting downwind sector for showing
compliance with the regulatory
commitments. This EAL can be
determined using this methodology if
appropriate.]¶
[Releases should not be prorated or

averaged. For example, a release
exceeding 600x ODCM for 5 minutes
does not meet the threshold.]m

Deleted: EAL #11¶

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

IPEC Basis Reference(s):

1. IPEC Offsite Dose Calculation Manual
2. Letter from S. Sandike to L. Glander dated Nov.15, 2010

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 45 of 336
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment that
exceeds 200 times the radiological effluent Offsite Dose Calculation
Manual (ODCM) limits for 15 minutes or longer

EAL:

AA1.3 Alert

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > 200 x ODCM limits for > 15 min. (Note 2)

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:
su wt tDeleted: Refer to Appendix A for a

,The Emergency Director should not wait until the applicable time has elapsed, but should detailedbasis of the radiological
e ffluent IC/EAI-s.W1

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

This ,EAL addresses .an... actual or. su~bstantial. potential decrease in. the leve.lof safety of the. Deleted: IC

plant as indicated by a radiological release that exceeds regulatory commitments for an

extended period of time.

Nuclear power plants incorporate features intended to control the release of radioactive

effluents to the environment. Further, there are administrative controls established to prevent
Deleted: [These controls are located

unintentional releases, or control and monitor intentional releases..The occurrence of . .in the Off-Site Dose Calculation
Manual (ODCM), and for plants that

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in have not implemented Generic Letter
89-01, in the Radiological Effluent

these features and/or controls. Technical Specifications (RETS).]

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 1 - Emergency Action Level Bases
,The jelease rate multiples are specified in AU!.3 and AA1 .3 only to distinguish between non-... . -

emergency conditions, and from each other. While these multiples obviously correspond to an

off-site dose or dose rate, the emphasis in classifying these events is the degradation in the

level of safety of the plant, not the magnitude of the associated dose or dose rate.
,This EAL includes any release for which a radioactivity discharg~e permit was not prepared1 or_.-

a release that exceeds the conditions (e.g., minimum dilution flow, maximum discharge flow,

alarm setpoints, etc.) on the applicable permit.

This EAL addresses uncontrolled releases that are detected b sampl~ e analyses, particularly -

on unmonitored pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger

leakage in river water systems, etc.

IPEC Basis:

Confirmed sample analyses in excess of two hundred times the site Offsite Dose Calculation

Manual (ODCM) limits (ref. 1) that continue for 15 minutes or longer represent an uncontrolled

situation and hence, a potential substantial 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).

The required release duration was reduced to 15 minutes in recognition of the raised severity.

IPEC Basis Reference(s):

1. IPEC, Offsite Dose Calculation Manual

-f Deleted: [Some sites may find it
| advantageous to address gaseous
| and liquid releases with separate

EALs.]¶

'(Deleted: RETS

Deleted: iTo ensure a realistic near-
linear escalation path, a value should
be selected roughty half-way between
the AU I value and the value
calculated for AS1 value. The value
will be based on radiation monitor
readings to exceed 200 times the
Technical Specification limit and
releases are not terminated within 15
minutes. The ODCM establishes a
methodology for determining effluent
radiation monitor setpoints. The
ODCM specifies default source terms
and, for gaseous releases, prescribes
the use of pre-determined annual
average meteorology in the most
limiting downwind sector for showing
compliance with the regulatory
commitments. This EAL can be
determined using this methodology if
appropriate.]¶
[Releases should not be prorated or

averaged. For example, a release
exceeding 600x ODCM for 5 minutes
does not meet the threshold.]¶

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 47 of 336
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of gaseous
radioactivity greater than 100 mRem TEDE or 500 m Rem thyroid CDE
for the actual or projected duration of the release

EAL:

AS1.1 Site Area Emergency

Any valid radiation monitor reading that exceeds Table A-1 column "SAE" for ? 15 min.
(Note 1)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 gCVcc 2.3E-01 iCi/cc 4.2E-02 pCi/cc 8.OE-03 pCVcc
" (75 Ci/sec) (7.5 Ci/sec) (1.4 CVsec) (0.26 Ci/sec)

o R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

Offscale

R-54 [18] N/A N/A (4 fpCl/ 2.5E-03 pCi/cc•_ (> 4.0E-02 pCi/cc)

,.J

R-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 1: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the condition will likely exceed the applicable time. IF dose assessment
results are available, THEN declaration should be based on dose assessment instead of radiation monitor values.
Do not delay declaration awaiting dose assessment results.

Mode Applicability:

All

NEI 99-01 Basis:

,T~i Deleted: [Refer to Appendix A for a-Th-i-EAL addresses radioactivity-releases that-result in doses at-or-beyond the site bounda-- [ dpdetailed basis of the radiological

6efftluentlIC/EALs.l11that exceed 10% of the EPA Protective Action Guides (PAGs). Releases of this magnitude are Deleted: IC

associated with the failure of plant systems needed for the protection of the public.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 1 - Emergency Action Level Bases

,While these failures are addressed by other EALs, thisEAL provides appropriate diversity and Deleted:

addresses events which may not be able to be classified on the basis of plant status alone. It is Deleted: iC

important to note that for the more severe accidents the release may be unmonitored or there Deleted:]

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

,TheEPA PAGs are expressed in terms-of the sum of the-effective dose equivalent (EREJ and Deet
Deleted: However, some statesthe committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent have decided to calculate childFor he urpse f tese C/E~sthedos quatit toal ffetivedos eqivaentthyroid CDE. Utility IC/EALs need to

(CDE). Frteproeoths CEstedsquniyttlefciedseqiantbe consistent with those of the states
involved in the facility's emergency

(TEDE), as defined in 10 CER 20, is used in lieu of "...sum of EDE and CEDE...." The EPA planning zone.]

PAG guidance provides for the use adult thyroid dose conversion factors., 7 eet

,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, _.........

,The_ site specific monitor listjincludes effluent monitors on allpotntial -release _pathways. -.----

,Since dose assessment is based on actual. me teorology, whereas. the mronitor reading EALis•

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 pall 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.

IPEC Basis:

None

IPEC Basis Reference(s):

1. EP-EALCALC-IPEC-1001, Radiological Gaseous Effluent EAL Values

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 49 of 336

Deleted:]

,'{Deleted: EAL # 1
/ , .t Deleted: in EAL #1 should

Deleted: [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 100
mrem whole body or 500 mrem
thyroid in one hour, whichever is
more limiting (as was done for EALs
#2 and #4). If individual site analyses
indicate a longer or shorter duration
for the period in which the substantial
portion of the activity is released, the
longer duration should be used.1¶
[ The meteorology used should be the
same as those used for determining
AU1 and AA 1 monitor reading EALs.
The same source term (noble gases.
particulates, and halogens) may also
be used as long as it maintains a
realistic and near linear escalation
between the EALs for the four
classifications. If proper escalations
do not result from the use of the same
source term, if the calculated values
are unrealistically high, or if
correlation between the values and
dose assessment values does not
exist, then consider using an accident
source term for AS1 and AG1
calculations.]V7

Deleted: should
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite 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:

AS1.2 Site Area Emergency

Dose assessment using actual meteorology indicates doses > 100 mRem TEDE or
> 500 mRem thyroid CDE at or beyond the site boundary

Mode Applicability:

All

NEI 99-01 Basis:

,This=AL.addresses radioactivity releases that result in doses at or beyond the site boundary_ _ J - :.detail Refer to Appendix Aforga
I effluent IC/EALs.7)

that exceed 10% of the EPA Protective Action Guides (PAGs). Releases of this magnitude are Deleted: IC

associated with the failure of plant systems needed for the protection of the public.

,While these failures are addressed by other SEALs, this _AL provides appropriate diversity and i le I
w..w q- - Deleted: icsw

addresses events which may not be able to be classified on the basis of plant status alone. It is "DeleteC

important to note that for the more severe accidents the release may be unmonitored or there - [Deleted:]

may be large uncertainties associated with the source term and/or meteorology, ............j-
*rTelteý- t I

,The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors., . .

,The 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,

Deleted: However, some states
have decided to calculate child
thyroid CDE. Utility IC/EALs need to
be consistent with those of the states
involved in the facility's emergency
planning zone.]

Deleted:

Deleted:

Indian Point Energy Center
EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

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 pall 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.

IPEC Basis:

The dose assessment (ref. 1) EALs are based on a Site Boundary dose rate of 100 mRem/hr

TEDE or 500 mRem/hr CDE thyroid, whichever is more limiting. Actual meteorology is

specifically identified since it gives the most accurate dose assessment. Actual meteorology

(including forecasts) should be used whenever possible.

IPEC Basis Reference(s):

1. IP-EP-310, "Dose Assessment'
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite 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:

AS1.3 Site Area Emergency

Field survey indicates closed window dose rate > 100 mRem/hr that is expected to
continue for > 1 hr at or beyond the site boundary

OR

Field survey sample analysis indicates thyroid CDE of > 500 mRem for 1 hr of inhalation at
or beyond the site boundary

Mode Applicability:

All

NEI 99-01 Basis:
Deleted: Refer to Appendix Afo r af,This.,EAL addresses radioactivitY releases that result in doses at or beyond the site boundary detailed basis of the radiological

I' effluent IC/EALs.f
that exceed 10% of the EPA Protective Action Guides (PAGs). Releases of this magnitude are Deleted: IC

associated with the failure of plant systems needed for the protection of the public.

While these failures are addressed by otherEALS, this ,EAL provides appropriate diversity and Deleted: iCs

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 EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors.

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

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.

IPEC Basis:

The 500 mRem integrated CDE thyroid dose was established in consideration of the 1:5 ratio

of the EPA Protective Action Guidelines for TEDE and thyroid exposure. In establishing the

field survey emergency action levels, a duration of one hour is assumed (ref. 1, 2). Therefore,

the dose rate EALs are based on a Site Boundary dose rate of 100 mRem/hr TEDE or 500

mRem for 1 hour of inhalation CDE thyroid, whichever is more limiting.

IPEC Basis Reference(s):

1. IP-EP-320 "Radiological Field Monitoring"
2. IP-EP-310 "Dose Assessment'

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of gaseous
radioactivity greater than 1,000 mRem TEDE or 5,000 mRem thyroid
CDE for the actual or projected duration of the release using actual
meteorology

EAL:

AG1.1 General Emergency

Any valid radiation monitor reading > Table A-1 column "GE" for a 15 min. (Note 1)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 pCi/cc 2.3E-01 giCi/cc 4.2E-02 pCi/cc 8.OE-03 pCi/cc
0 (75 CVsec) (7.5 CVsec) (1.4 CVsec) (0.26 Ci/sec)
'a

R-44 [14] N/A N/A 4.2E-02 pCVcc 8.OE-03 pCVcc

R-54 [18] N/A N/A Offscale 2.5E-03 pCVccR 8 (> 4.OE-02 pCVcc)

R-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 1: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the condition will likely exceed the applicable time. IF dose assessment
results are available, THEN declaration should be based on dose assessment instead of radiation monitor values.
Do not delay declaration awaiting dose assessment results.

Mode Applicability:

All

NEI 99-01 Basis:
he-Deleted: [Refer to Appendix A for a,ThisEAL addresses radioactivity releases that result in doses at or beyonu te site boundar__ " detailed basis of the radiological-~~~~~~~~~•1 -- - -- - --- _ - - - - - y § effluent IC/EALs,]¶

that exceed the EPA Protective Action Guides (PAGs). Public protective actions will be [Deleted: s IC
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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 EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors. However, ,NYS has

decided to calculate child thyroid CDE. Utility IC/EALs pre consistent with those of the states

involved in the facilities emergency planning zone ..................................

,The TEE d•se is set at the EP__A PAG, while -the.5Q0.00.mrem thyroid- CODE was. established in.

consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE .............

-{Deleted: [

Deleted: sCsD I
Deleted: ]

Deleted: [

Deleted: some states have
De/ l•-eted: need to b-e

Deleted.:nEL#1sol

Deleted, T

shouDeleted r s a
'! caDeleted: feAL #t

secifed :ite Ispecific
Deetd:i..AL# should

generel [nThe monitor reading EALs
S should be determined using a dose

assessment method that back
... calculates from the dose values

S specified in the 1C. 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 or 5000 mrem
thyroid in one hour, whichever is
more limiting (as was done for EALs
#2 and #4). If individual site analyses
indicate a longer or shorter duration

r for the period in which the substantial
portion of the activity is released, the
longer duration should be used.]l
[ The meteorology used should be the
same as those used for determining
AU I and AA I monitor reading EALs.
The same source term (noble gases,
particulates, and halogens) may also
be used as long as it maintains a
realistic and near linear escalation
between the EALs for the four
classifications. If proper escalations
do not result from the use of the same
source term, If the calculated values
are unrealistically high, or if
correlation between the values and
dose assessment values does not
exist, then consider using an accident
source term for ASI and AGI
calculations.] 77

,The_,onqito~r list,includes efflue-nt monito.rs on all potential .re.lease pathways. ... ... ... ..

$_ince 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 should 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.

IPEC Basis:

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

The General Emergency effluent monitor threshold is one decade greater than the Site Area

Emergency value (ref. 1).

IPEC Basis Reference(s):

1. EP-EALCALC-IPEC-1001, Radiological Gaseous Effluent EAL Values

EAL Technical Bases

Indian Point Energy Center Rev. XX
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of gaseous
radioactivity greater than 1,000 mRem TEDE or 5,000 mRem thyroid
CDE for the actual or projected duration of the release using actual
meteorology

EAL:

AG1.2 General Emergency

Dose assessment using actual meteorology indicates doses > 1,000 mRem TEDE or
> 5,000 mRem thyroid CDE at or beyond the site boundary

Mode Applicability:

All

NEI 99-01 Basis: NE_901_ss rvl-!Deleted:'[Refer to AppendixA fora

,ThisEAL addresses radioactivity releases that result in doses at or beyond the site bounda detailed basis of the radiological

4. , effluent IC/EALs.]¶
that exceed the EPA Protective Action Guides (PAGs). Public protective actions will be Deleted: IC

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 diversiy and - Deleted: C

addresses events which may not be able to be classified on the basis of plant status alone. It is Deleted: IC

important to note that for the more severe accidents the release may be unmonitored or there _..__Deleted:] _ _

may be large uncertainties associated with the source term and/or meteorology ., Deetd

,he EPA PAGs are expressed in terms of the sum of the effective dose Deleted:e [

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors. However, ;YShas 1-J" Deleted: some states have

Indian Point Energy Center
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Attachment 1 - Emergency Action Level Bases

decided to calculate child thyroid CDE. Utility IC/EALs are consistent with _those of th..e states

involved in the facilities emergency planning zone. .................. . .............

,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..
,The site specific 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 cal! 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.

IPEC Basis:

The General Emergency dose assessment (ref. 1) values are based on the boundary dose

resulting from an actual or imminent release of gaseous radioactivity that exceeds 1,000

mRem TEDE or 5,000 mRem CDE thyroid for the actual or projected duration of the release.

Actual meteorology is specifically identified since it gives the most accurate dose assessment.

Actual meteorology should be used whenever possible.

IPEC Basis Reference(s):

1. IP-EP-310, "Dose Assessment"

Deleted: need to be

Deleted: ]

Doeleted:[

Deleted:]I

i Deleted: EAL sl J

Deleted: in EAL #1 should J

Deleted: [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 or 5000 mrem
thyroid in one hour, whichever is
more limiting (as was done for EALs
#2 and #4). If individual site analyses
indicate a longer or shorter duration
for the period in which the substantial
portion of the activity is released, the
longer duration should be used.]J
[The meteorology used should be the
same as those used for determining
AU 1 and AA 1 monitor reading EALs.
The same source term (noble gases,
particulates, and halogens) may also
be used as long as it maintains a
realistic and near linear escalation
between the EALs for the four
classifications. If proper escalations
do not result from the use of the same
source term, if the calculated values
are unrealistically high, or if
correlation between the values and
dose assessment values does not
exist, then consider using an accident
source term for ASI and AG 1
calculations.]V

Deleted: should
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of gaseous
radioactivity greater than 1,000 mRem TEDE or 5,000 mRem thyroid
CDE for the actual or projected duration of the release using actual
meteorology

EAL:

AG1.3 General Emergency

Field survey results indicate closed window dose rates > 1,000 mRem/hr expected to
continue for > 1 hr at or beyond the site boundary

OR

Analyses of field survey samples indicate thyroid CDE of > 5,000 mRem for 1 hr of
inhalation at or beyond the site boundary

Mode Applicability:

All

NEI 99-01 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.

,Vhile these failures are addressed by otherEALs, thisEAL 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..............

-[ Deleted: [Refer to Appendix A for a
I detailed basis of the radiological

effluent IC/EALs.]¶

D(eleted: IC

.(Deleted: Cs

De Deleted: IC_

- Deleted:]

,The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors. However, _NYS Yhas

decided to calculate child thyroid CDE. Utility IC/EALspre consistent with those of the states_

involved in the facilities emergency planning zone,

,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.

IPEC Basis:

The 5,000 mRem integrated CDE thyroid dose was established in consideration of the 1:5 ratio

of the EPA Protective Action Guidelines for TEDE and thyroid exposure. In establishing the

dose rate emergency action levels, a duration of one hour is assumed (ref. 1, 2). Therefore,

the dose rate EALs are based on a Site Boundary dose rate of 1000 mRem/hr TEDE or 5000

mRem for 1 hour of inhalation CDE thyroid, whichever is more limiting.

IPEC Basis Reference(s):

1. IP-EP-320 "Radiological Field Monitoring"
2. IP-EP-310 "Dose Assessment'

. Deleted: some states have

-Deeted: need to be

Deleted:]

- Deleted:

- Deleted: I

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 60 of 336



-0n:==Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

REFERENCE USE Page 61 of 1336
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Category- A - Abnormal Rad Release / Rad Effluent

Subcategory: 2 - Onsite Rad Conditions & Irradiated Fuel Events

Initiating Condition: Unplanned rise in plant radiation levels

EAL:

AU2.1 Unusual Event

Unplanned low water level or alarm indicating uncontrolled water level decrease in the
refueling cavity, SFP or fuel transfer canal

AND

Valid area radiation monitor reading rise on any of the following:

" R-2/R-7 Vapor Containment Area Monitors
* R-5 Fuel Storage Building Area Monitor
" R-25/R-26 Vapor Containment High Radiation Area Monitors

Mode Applicability:

All

NEI 99-01 Basis:

ThisEAL addresses increased radiation levelsas as result of water level decreases above . " Deleted:IC

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.

Indications may include instrumentation such as water level and local area radiation monitors, -"Deleted: [Site specific i 7
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 - Deleted: ]

to be based on indications of water makeup rate or decrease in water storage tank level ------ -

Jn light of Reactor.( Cav ity._ Seal failure incidents at two different PWRs and lo.ss._ of water in -the .. Deleted:

Spent Fuel Pit/Fuel Transfer Canal at a BWR, explicit coverage of these types of events via Deleted: #1

this threshold,is appropria~te given their potential for increased doses to plant staff, - Deleted: ]
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Attachment 1 - Emergency Action Level Bases

The refueling pathway is a site specific combination of cavities, tubes, canals and pools. 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. -. [ - - Deleted:

head lift, or even a fuel assembly being raised in the manipulator mast. 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 _ _ __Deleted":]

another indicator (or personnel report) of water loss, .. . . -"

,For refueling_events where the water level drops below the RPV flange classification would be

via CU2.1. This event escalates to an Alert per AA2.1 if irradiated fuel outside the reactor

vessel is uncovered. For events involving irradiated fuel in the reactor vessel, escalation would

be via the Fission Product Barrier Table for events in operating modes 1-,3.

.14
JPEC _Basis: .. .. .

• Deleted: (Application of this EAL
requires understanding of the actual
radiological conditions present in the
vicinity of the monitor. Information
Notice No. 90-08, 'KR-85 Hazards
from Decayed Fuel' should be
considered in establishmig radiation
monitor EALs.]¶

Deleted: 4

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

Loss of inventory from the refueling cavity, SFP or fuel transfer canal may reduce water

shielding above spent fuel and cause unexpected increases in plant radiation. Classification as

an Unusual Event is warranted as a precursor to a more serious event.

On Unit 2, the SFP Technical Specification minimum water level is 93' 2". The SFP low water

level alarm setpoint is 93' 3". Water level restoration instructions for loss of refueling cavity

water level during refueling are performed in accordance with 2-AOP-FH-1.

On Unit 3, the SFP low water level alarm setpoint is actuated by LC-650. Water level

restoration instructions for loss of refueling cavity water level during refueling are performed in

accordance with 3-AOP-FH-1.

When the fuel transfer canal is directly connected to the SFP and reactor cavity, there could

exist the possibility of uncovering irradiated fuel in the fuel transfer canal. Therefore, this EAL

EAL Technical Bases
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Page 62 of 336



=--Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY
RELATED

PROCEDURE
IP-EP-AD13 Revision XX

REFERENCE USE Page 63 of 336

Attachment 1 - Emergency Action Level Bases

is applicable for conditions in which irradiated fuel is being transferred to and from the RPV

and SFP.

The listed radiation monitors are those likely to be affected by the loss of inventory from the

reactor cavity, SFP and fuel transfer canal.

This event escalates to an Alert if irradiated fuel outside the reactor vessel is uncovered or

damaged. For events involving irradiated fuel in the reactor vessel, escalation would be via the

fission product barrier matrix

IPEC Basis Reference(s):

1. 1 -AOP-FH-1, "Fuel Damage or Loss of SFSP Level"
2. 2[3]-AOP-FH-1, "Fuel Damage or Loss of SFP/Refueling Cavity Level"

EAL Technical Bases
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Category: A - Radioactivity Release / Area Radiation

Subcategory: 2 - Onsite Rad Conditions & Irradiated Fuel Events

Initiating Condition: Unplanned rise in plant radiation levels

EAL:

AU2.2 Unusual Event

Unplanned valid area radiation monitor reading or survey results increase by a factor of
1,000 over normal levels*
* Normal levels can be considered as the highest reading in the past 24 hours excluding

the current peak value

Mode Applicability:

All

NEI 99-01 Basis:

This,EAL addressse .inrcreased- radiation levels as a result of water level .decre.ases above . . Deleted: IC

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.

,This EAL addresses increases in plant radiation levels that represent a loss of control of ....... Deleted: EAL #2¶

radioactive material resulting in 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 ÷ i Formatted: Normal

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 Deleted: I

control of radioactive material in any monitored area., _ _ _ . _...... ..- - - --_....... .... ......- _ _ TmI

IPEC Basis:

The ARMs monitor the gamma radiation levels in units of mR/hr at selected areas throughout

the station. If radiation levels exceed a preset limit in any channel, the Control Room

annunciator and local alarms will be energized to warn of abnormal or significantly changing

EAL Technical Bases
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radiological conditions. The alarm limit is normally set at approximately 10 times normal

background for each channel. (ref. 1, 2)

Routine and work specific surveys are conducted throughout the station at frequencies

specified by the RP Superintendent. Routine surveys are scheduled per the RP Department

Surveillance Schedule. Work specific surveys are conducted in accordance with the Radiation

Work Permit (RWP).

IPEC Basis Reference(s):

1. 2-SOP-12.3.3 Radiation Monitor Setpoint Control
2. 3-SOP-RM-010 Radiation Monitor Setpoint Control

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Category:

Subcategory:

Initiating Condition:

EAL:

A - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions & Irradiated Fuel Events

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

AA2.1 Alert

Damage to irradiated fuel or loss of water level (uncovering irradiated fuel outside the
Reactor Vessel) that causes a valid high alarm on any of the following radiation monitors:

* R-2/R-7 Vapor Containment Area Monitors
* R-5 Fuel Storage Building Area Monitor
" R-42[R-12] VC Gas Activity
" R-25/R-26 Vapor Containment High Radiation Area Monitors

Mode Applicability:

All

NEI 99-01 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.

-.•t• Deleted: IC

,These events escalate from AU2.1 in that fuel activity has been released, or is anticipated due Deleted: .j

to fuel heatup. This ,1AL applies to.. spent fuel.requiring water coverage and is not. i.ntended. t -.. Deleted:

address spent fuel which is licensed for dry storage ..---------------------------------
I i Deleted: EAL #21¶

,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

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 66 of 336



Az=Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY
RELATED

PROCEDURE
IP-EP-AD13 Revision XX

REFERENCE USE Page 1 67 of (336

Attachment 1 - Emergency Action Level Bases

due to water level decrease may mask increased ventilation exhaust airborne activity and

needs to be considered.

While a radiation monitor could detect an increase in dose rate due to a drop in the water level,

it might not be a reliable indication of whether or not the fuel is covered.

,Forexample, a refueling bridge ARM reading may increase due to planned evolutions such as

head lift, or even a fuel assembly being raised in the manipulator mast. 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 AS1 .1 or

AG 1.1.

IPEC Basis:

When considering classification, information may come from:

" Radiation monitor readings

" Sampling and surveys

" Dose projections/calculations

* Reports from the scene regarding the extent of damage (e.g., refueling crew, radiation

protection technicians)

This EAL is defined by the specific areas where irradiated fuel is located, such as the refueling

cavity or Spent Fuel Pit (SFP). The listed radiation monitors are those likely to be affected by

the loss of inventory and/or damaged spent fuel located in the reactor cavity, SFP and fuel

transfer canal.

IPEC Basis eference(s):

1. 1-AOP-FH-1, "Fuel Damage or Loss of SFSP Level"

[ - Deleted, [

, Deleted: ]J elted [Application of this EL
requires understanding of the actual
radiological conditions present in the
vicinity of the monitor. Infonnation
Notice No. 90-08, "KR-85 Hazards
from Decayed Fuel should be
considered in establishing radiation
monitor EALs.J]
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2. 2[3]-AOP-FH-1, "Fuel Damage or Loss of SFP/Refueling Cavity Level"
3. 2-SOP-12.3.3 Radiation Monitor Setpoint Control
4. 3-SOP-RM-010 Radiation Monitor Setpoint Control

EAL Technical Bases
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Category:

Subcategory:

Initiating Condition:

A - Abnormal Rad Release / Rad Effluent

2 - Onsite Rad Conditions & Irradiated Fuel Events

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

EAL:

AA2.2 Alert

A water level drop in the reactor cavity, SFP or fuel transfer canal that will result in
irradiated fuel becoming uncovered

Mode Applicability:

All

NEI 99-01 Basis:
ThisFEAL 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 f rom AU2.._1 in that_ fuel activity has been released_ or is anticipateddue_

to fuel heatup. This IC applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage, _ _ _ _. ... ........

jpdications 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 AS1 .1 or .o -

AG1.1.

IPEC Basis:

I-Deleted: IC

( Deleted:

-. Deleted:]

Deleted: EL!jU.¶

Deleted: [Site specific i

• ( Deleted: I

Deleted: I In light of Reactor Cavity
Seal failure incidents at two different
PWRs and loss of water in the Spent
Fuel Pit/Fuel Transfer Canal at a
BWR, explicit coverage of these types
of events via threshold # I is
appropriate given their potential for
increased doses to plant staff.11

When considering classification, information may come from:

Indian Point Energy Center
EAL Technical Bases
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* Radiation monitor readings

* Sampling and surveys

* Dose projections/calculations

" Reports from the scene regarding the extent of damage (e.g., refueling crew, radiation

protection technicians)

If available, video cameras may allow remote observation. Depending on available level

indication, the declared threshold may need to be based on indications of makeup rate or

decrease in refueling water storage tank level.

IPEC Basis Reference(s):

1. 2[3]-AOP-FH-1, "Fuel Damage or Loss of SFP/Refueling Cavity Level"

EAL Technical Bases
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 3 - CR/CAS Radiation

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

EAL:

AA3.1 Alert

Dose rates > 15 mR/hr in areas requiring continuous occupancy to maintain plant safety
functions:

Control Room
OR

CAS

Mode Applicability:

All

NEI 99-01 Basis:

ThisEAL addresses increased radiation levels that: impact continued operation in areas_ Deleted: IC

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 thisEAL. Delet.ed:... I-

The Emergency Director must consider the source or cause of the increased radiation levels

and determine if any other IC may be involved.

- D eted: [At multiple-unit sites, the,This..,EAL. is .n.ot_ m.e.ant to apply to increases i..n_.the ._containment.,rad.iati.on. monitors as th.e.s.e. a.re EALSacould result in declaration of an
% Alert at one unit due to a radioactivity

events which are addressed in the fission product barrier table, . release or radiation shine resulting
from a major accident at the other
unit. This is appropriate if the

,The value of l5mR/hr is derived from the GDC 19 value of 5 rem in 30 days with_adjustment increase impairs operations at the
operating unit.]¶

for expected occupancy times. Although Section III.D.3 of NUREG-0737, "Clarification of TMI ;,' eI[

Action Plan Requirements", provides that the 15 mR/hr value can be averaged over the 30 J Deleted:dom
',•Deleted: dome

days, the value is used here without averaging, as a 30 day duration implies an event Deleted:

potentially more significant than an Alert, Deleted:]1 FItd
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A .. .. . . . . .. .. . .. , . -{"Deleted: , as appropriate to the site,}

Areas requiring continuous occupancy include the control room and, any other control stations [.lDeleted: a raprate trol the Bt

that are staffed continuously, such as the security alarm station_ ,_- [aele a r

.... [Deleted: iTypicalty these areas are 1
Ithe Control Room and the Central

IPEC Basis: Alarm Station (CAS).]

Areas that meet this threshold include the Control Room and the Central Alarm Station (CAS).

The security access point is included in this EAL because of its importance to permitting

access to areas required to assure safe plant operations.

There are no permanently installed Control Room or CAS area radiation monitors that may be

used to assess this EAL threshold. Therefore these thresholds must be assessed via local

radiation survey.

IPEC Basis Reference(s):
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Category C - Cold Shutdown / Refueling System Malfunction

EAL Group: Cold Conditions (RCS temperature < 212 0F); EALs

in this category are applicable only in one or more

cold operating modes.

Category C EALs are directly associated with cold shutdown or refueling system safety

functions. Given the variability of plant configurations (e.g., systems out-of-service for

maintenance, containment open, reduced AC power redundancy, time since shutdown) during

these periods, the consequences of any given initiating event can vary greatly. For example, a

loss of decay heat removal capability that occurs at the end of an extended outage has less

significance than a similar loss occurring during the first week after shutdown. Compounding

these events is the likelihood that instrumentation necessary for assessment may also be

inoperable. The cold shutdown and refueling system malfunction EALs are based on

performance capability to the extent possible with consideration given to RCS integrity,

Containment Closure, and fuel clad integrity for the applicable operating modes (4 - Cold

Shutdown, 5 - Refuel, D - Defueled).

The events of this category pertain to the following subcategories:

1. Loss of AC Power

Loss of emergency plant electrical power can compromise plant safety system operability

including decay heat removal and emergency core cooling systems which may be

necessary to ensure fission product barrier integrity. This category includes loss of onsite

and offsite sources for 480 VAC safeguards buses.

2. RPV Level

RPV water level is a measure of inventory available to ensure adequate core cooling and,

therefore, maintain fuel clad integrity. The RPV provides a volume for the coolant that

covers the reactor core. The RPV and associated pressure piping (reactor coolant system)

EAL Technical Bases
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together provide a barrier to limit the release of radioactive material should the reactor fuel

clad integrity fail.

3. RCS Temperature

Uncontrolled or inadvertent temperature or pressure increases are indicative of a potential

loss of safety functions.

4. Communications

Certain events that degrade plant operator ability to effectively communicate with essential

personnel within or external to the plant warrant emergency classification.

5. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative of

losses of reactivity control.

6. Loss of DC Power

Loss of emergency plant electrical power can compromise plant safety system operability

including decay heat removal and emergency core cooling systems which may be

necessary to ensure fission product barrier integrity. This category includes loss of vital

125-Volt DC power sources.

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 74 of 336



:z-EnteWg
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

I. .4

REFERENCE USE Page 75 of 1336

Category:

Subcategory:
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C - Cold Shutdown / Refueling System Malfunction

1 - Loss of AC Power

Initiating Condition: AC power capability to safeguards buses reduced to a single power
source for greater than 15 minutes such that any additional single
failure would result in loss of all AC power to safeguards buses

EAL:

CU1.1 Unusual Event

AC power capability to 480 V safeguards buses (5A, 2A/3A, 6A) reduced to a single power
source (Table C-4) for > 15 min. such that any additional single failure would result in loss
of all AC power to safeguard buses (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-4 Safeguard Bus AC Power Sources

Onsite Offsite

* Unit Auxiliary transformer*

* 480 * Station Auxiliary
V EDG 21 transformer*

. * 480 V EDG 22 * 13.8 KV gas turbine auto
* 480 V EDG 23 transformer*
* Appendix R Diesel * * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V E* Unit Auxiliary transformer
* 480V EDG 3* Station Auxiliary transformer
S* 480V EDG 32 * 13W92 feeder* 480V EDG 3EDG 33i R* 13W93 feeder
* Appendix R Diesel

Mode Applicability:

5 - Cold Shutdown, 6 - Refuel

Indian Point Energy Center
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NEI 99-01 Basis:

The condition indicated by this 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 blackout. This condition

could occur due to a loss of off-site power with a concurrent failure of all but one emergency

generator to supply power to its emergency busses. The subsequent loss of this single power

source would escalate the event to an Alert in accordance with CAl.1.

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

power.

J P E C B a s is : --- -- ------------- ------------------------ ----- ---------------- --- -- --

The condition indicated by this EAL would include the degradation of the offsite power with a

concurrent failure of all but one emergency generator to supply power to its emergency bus.

Another related condition could be the loss of all off site power and loss of onsite emergency

diesels with only one train of emergency buses being fed from the unit main generator, or the

loss of onsite emergency diesels with only one train of emergency buses being fed from offsite

power. The subsequent loss of this single power source would result in a loss of all AC to the

480 V safeguards buses.

Indian Point Unit 2 has a blackout/unit trip/no safety injection logic that opens all the normal

supply breakers and locks them out from reclosure. The blackout is sensed by undervoltage

on either 480V Bus 5A or 6A. The unit trip is sensed by lockout relays 86P and 86BU.

Therefore, with 86P or 86BU relays tripped, undervoltage on Bus 5A or 6A (a single failure)

would cause a loss of all offsite power to the "essential buses." For the condition where all

emergency diesel generators are inoperable when the unit is shutdown and relays 86P and

86BU are not reset, a loss of power to either 480V Bus 5A or 480V Bus 6A will cause the

normal supply breakers to all 480V buses to open.

If emergency bus AC power is reduced to a single source for greater than 15 minutes, an

Unusual Event is declared under this EAL.

EAL Technical Bases
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Deleted: CA3
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This cold condition EAL is equivalent to the hot condition loss of AC power EAL SA1.1.

IPEC Basis Reference(s):

1. FSAR Section 8.2

2. 2(3)-ECA-0.0 Loss of All AC Power
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - Loss of AC Power

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

EAL:

CA1.1 Alert

Loss of all offsite and onsite AC power (Table C-4) to 480 V safeguards buses
(5A, 2A/3A, 6A) for > 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-4 Safeguard Bus AC Power Sources

Onsite Offsite

* Unit Auxiliary transformer*

* 480 * Station AuxiliaryV EDG 21 transformer*
.* 480 V EDG 22 * 13.8 KV gas turbine auto
* 480 V EDG 23-• transformer*
* Appendix R Diesel * * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V 3* Unit Auxiliary transformer
* 480V EDG 31 * Station Auxiliary transformer4- * 480V EDG 32 * 1 3W92 feeder

& * 13W93 feeder
* 480VAEDG 33
* Appendix R Diesel *1W3fee

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, D - Defueled

NEI 99-01 Basis:

Indian Point Energy Center
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Loss of all AC power compromises all plant safety systems requiring electric power including

RHR, ECCS, Containment Heat Removal, Spent Fuel Heat Removal and the Ultimate Heat

Sink.

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 emergency buses, relative to that specified for the Site

Area Emergency EAL.

Escalating to Site Area Emergency, if appropriate, is by Abnormal Rad Levels / Radiological

EffluentE.ALs.

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

,1PE.C .B asis: ... ..- ...... ....J E( Bs.s ... ..... .......... ... ... .... ..... .. .... ..... ......... ... ... ..... ...... ..... ... ..... .. . .... ... .... ... .... .... ..... ...... .... ...........................

This EAL is indicated by the loss of all offsite and onsite AC power to the safeguards buses

(5A, 2A/3A, 6A).

This EAL is the cold condition equivalent of the hot condition loss of all AC power EAL SS1.1.

When in Cold Shutdown, Refuel, or Defueled mode, the event can be classified as an Alert

because of the significantly reduced decay heat, lower temperature and pressure, increasing

the time to restore one of the emergency buses, relative to that existing when in hot conditions.

IPEC Basis Reference(s):

1. FSAR Section 8.2

2. 2(3)-ECA-0.0 Loss of All AC Power

- Deleted: ICs

I.
I IDelte: [hecompanion IC is SS 11.1
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - Reactor Vessel Level

Initiating Condition: RCS leakage

EAL:

CU2.1 Unusual Event

Inability to restore or maintain pressurizer level > 18% or RCS target level band due to
RCS leakage for _> 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown

NEI 99-01 Basis:
ThisEAL is qons~idered 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.

.. .."" Deleted: IC

Relief valve normal operation should be excluded from thisEAL. However, a relief valve that ... __'ed I___

operates and fails to close per design should be considered applicable to thisEAL if the relief -.Deleed IC

valve cannot be isolated.

Prolonged loss of RCS Inventory may result in escalation to the Alert emergency classification

level via either CA2.1 orCA3. 1 ..............................................

JPEC Basis:

The condition of this EAL may be a precursor of more serious conditions and, as a result, is

considered to be a potential degradation of the level of safety of the plant. When pressurizer

level drops to 18% [18.87% (rounded to 18% for Unit 3)] of span. (low level alarm setpoint),

level is well below the normal control band (ref. 1, 2).

Deleted: CA4

Deleted: [The difference between
CU1 and CU2 deals with the RCS
conditions that exist between cold
shutdown and refueling modes. In the
refueling mode the RCS is not intact
and RPV level and inventory are
monitored by different means. In cold
shutdown the RCS will normally be
intact and standard RCS inventory
and level monitoring means are
available.]¶
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This Cold Shutdown EAL represents the hot condition EAL SU6.1, in which RCS leakage is

associated with Technical Specification limits. In Cold Shutdown, these limits are not

applicable; hence, the use of pressurizer level as the parameter of concern in this EAL.

IPEC Basis Reference(s):

1. 2-ARP-SAF Pressurizer Low Level
2. 3-ARP-003 Pressurizer Low Level

Indian Point Energy Center
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - Reactor Vessel Level

Initiating Condition: RCS Leakage

EAL:

CU2.2 Unusual Event

Unplanned reactor vessel level drop below vessel flange (69' ele.) (or RCS target level
band if the RCS level was procedurally being controlled below the vessel flange) for > 15
min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

6 - Refueling

NEI 99-01 Basis:

This,EAL isa precursor of more serious conditions and considered to be a potential

degradation of the level of safety of the plant.

- ."""'t Deleted: IC

Refueling evolutions that decrease RCS water level below the RPV flange are carefully

planned and procedurally controlled. An unplanned event that results in water level decreasing

below the RPV flange, or below the planned RCS water level for the given evolution (if the

planned RCS water level is already below the RPV flange), warrants declaration of an ,Unqsua!

Event due to the reduced RCS inventory that is available to keep the core covered.

The allowance of 15 minutes was chosen because it is reasonable to assume that level can be

restored within this time frame using one or more of the redundant means of refill that should

be available. If level cannot be restored in this time frame then it may indicate a more serious

condition exists.

Continued loss of RCS Inventory will result in escalation to the Alert emergency classification

le v e l v ia e ith e r C A 2 .1 o rC A 3 .1 ......... ..................................................... ..................................................................... ................

' " Deleted: NOUE

- Deleted: CA4
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The difference between CU2.1 and CU2.2 deals with the RCS conditions that exist between [ Deleted:[

cold shutdown and refueling modes. In cold shutdown the RCS will normally be intact and

standard RCS inventory and level monitoring means are available. In the refueling mode the Deleted:I

RCS is not intact and RPV level and inventory are monitored by different means,.

,This EAL involves a decrease in RCS level below the top of the RPV flange that continues for- Deleted:. fALg

15 minutes due to an unplanned event. This EAL is not applicable to decreases in flooded

reactor cavity level, which is addressed by AU2,1I until such time as the level decreases to the - - Deleted: EAL

level of the vessel flange.

JI Deleted: [For BWRs[ if RPV levellf RPV level continues to decrease and reaches the Bottom ID of the RCS .hot leg then - continues to decrease and reaches.... ...... .. . ..... .. ... ..... ... ... ... ... ... ... ... ... .. .... . ... ... ... ... ... ... ... ... ... ... ... ... .. ... .... .. . .. ... ... ... . .... ... ... ... ... ... ... ... ... .... ..... .. . ... .. ... .. . ... ... .. . o t n e o d c e s n e c e
the Low-Low ECCS Actuation

escalation to CA2. 1 would be appropriate. Setpoint then escalation to CAI
would be appropriate.¶

IPEC Basis: [For PWRs]

Deleted: loop

Unit 2

The Reactor Vessel flange mating surface is at 69' (ref. 1). RCS elevations are illustrated in

Figure C-3 (ref. 1). RCS level can be monitored by one or more of the following (ref. 1):

* Barton level system

* Tygon level system

" Mansell Level Monitoring System (MLMS)

* Intermediate range RCS level indicator (LT-7610)

* CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

" RVLIS

Unit3

The Reactor Vessel flange mating surface is at 69' (ref. 2). RCS level can be monitored by one

or more of the following (ref. 2):
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" 32 & 34 Intermediate Leg Level Indicators (ILLI)

" Hand Held Ultrasonic Transducers

" Mansell Level Monitoring System

" Intermediate range RCS level indicator (LT-7610)

" RVLIS

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONENT ELEVA77ON PRZR RVLIS Gallon D'1,aned
LEVEL -

Wftb ruu y SE G WT'ab" Fall

Top or RVUS 84' 2 27% 120% 37,900 10,150

20% PRZR Level 80 10" 20% 112% 38.750 11,000

PLACE RX Head 7S'6" 10% 101% 40,000 12.250
Vent In Servie

Top or RX Road 7V5 10" 9% 100% 40,200 12,450

PRZR Lower Tap 7 7" 0% 860% 41,500 13.750

Bottom d PRZR 69'? 0% 65% 46.000 18,250
"RX VesselFlange 69' 0% 83% 46.700 18.950

RX Head
Removal 68W 0% 81% 47,800 20W50

67' 0% . 49,100 21,300

Reduced
Inventory 66 0% 50,250 22,500

65' 0% 51.400 23,650
(51.666)

84' 0% 52,500 24,750
(53,500)

Top of Hot Log 83' 6" 0% 70% (54,750)

63: 0" 0% (58,375)

Normal
Drakndovn Level 62 Er 0% (59,000)

Middle of Hot Leg 62' (" 0% (62,250)

HLevel 61' 8" 0% (64,500)

Indian Point Energy Center
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - Reactor Vessel Level

Initiating Condition: RCS Leakage

EAL:

CU2.3 Unusual Event

Reactor vessel level cannot be monitored with unexplained rise in any Table C-1 sump /
tank level

Table C-1 Sumps / Tanks

* Containment sumps
* CCW surge tank

" PRT
* RCDT
* Visual observation of RCS leakage

Mode Applicability:

6 - Refueling

NEI 99-01 Basis:
This ,_AL_ is a Prec~ursor of more serious concditions and considered to bea pttenti_

degradation of the level of safety of the plant.

[ -( Deleted: IC

Refueling evolutions that decrease .PPV water level below the RPV flange are carefully ....... - -Deleted:.RCS

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 (f the ( " -. edDeleted: ROSc

planned,RPV water level is already below the RPV flangqe), warrants declaration of an JJnusual ->4De::ted: NOUE

Event due to the reduced RCS inventory that is available to keep the core covered.

The allowance of 15 minutes was chosen because it is reasonable to assume that level can be

restored within this time frame using one or more of the redundant means of refill that should

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 1 - Emergency Action Level Bases

be available. If level cannot be restored in this time frame then it may indicate a more serious

condition exists.

Continued loss of RCS inventory will result in escalation to the Alert emergency classification Deleted: CA4

level via either CA2.1 orjCA3.1.

-Deleted: [The difference between,This EAL addresses conditions in the refueling mode when normal means of core temperature -- CuL and CU2 deals with the RCS
conditions that exist between cold

indication andRPV level indication may not be available. Redundant means of RPV level shutdown and refueling modes. In
cold shutdown the RCS will normally

indication will normally be installed (including the ability to monitor level visually) to assure that be intact and standard RCS inventory
and level monitoring means are

the ability to monitor level will not be interrupted. However, if all level indication were to be lost RC available. In the refueling mode thedurig alos ofRCSinvetor evnttheopertor wold eedto dterinetha RP '•RCS is not intact and RPV level and
inventory are monitored by different

during a loss of ROCS inventory event, the operators would need to determine that RPV ineantoyar oitrd dffrnmeans].¶lk, EAL #2¶
inventory loss was occurring by observing sump and tank level changes. Sump and tank level f Deleted: RCS

increases must be evaluated against other potential sources of leakage such as cooling water

sources inside the containment to ensure they are indicative of RCS leakage.
- Deleted: CA4

Escalation to the Alert emergency classification level would be via either CA2.1 orCA3.1..

IPEC Basis:

Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

" Barton level system

" Tygon level system

* Mansell Level Monitoring System (MLMS)

* Intermediate range RCS level indicator (LT-761 0)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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0 32 & 34 Intermediate Leg Level Indicators (ILLI)

* Hand Held Ultrasonic Transducers

0 Mansell Level Monitoring System

* Intermediate range RCS level indicator (LT-7610)

* RVLIS

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by sump or tank level changes (Table C-1). Plant design and procedures

provide the capability to detect and assess primary system leakage (ref. 3 - 9).

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. Unit 2 FSAR 4.2.7
4. Unit 2 FSAR 6.2.2.1.2
5. Unit 2 FSAR 9.2.2.4.3
6. Unit 3 FSAR 4.2.10
7. Unit 3 FSAR 6.7.2.3
8. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
9. 3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 88 of 336



AS
:-'Entergy

-r , 1 r

IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

.1 4

REFERENCE USE Page 89 of 1336

Attachment 1 - Emergency Action Level Bases

Figure C-3 - Unit 2 Component Elevations and Levels

COM]PONFNT ELEVATION PRZR RVLIS Gallons Drained
LEVEL

SM Mob" Epty 5G WTbes Full

Top or RVUS 84'2' 27% 120% 37,900 10,150

20% PRZR Level 80y 10" 201% 112% 38,750 11,000

PLACE RX Head 76 6" 10% 101% 40,000 12.250
vent In Se sce
Top or RX H-ad 75!10" 9% 100% 40,200 12,450

PRZR Lower Tap 73"' r 0% 86% 41.500 13.750

Bot•om of PIZR 69W 7" 0% 85% 46.000 18,250

RX Vessel 69' 0% 83% 46,700 18.950
Flange

RX Head
Reonval w 0% 81% 47,800 2O,050

67' 0%A 49.100 21,300

Reduced 66' 0% - 50.250 22,500Inventory

65' 0% -- 51,400 23,650
(51.668)

64' 0% -. ,500 24,750
(53.500)

Top of HOW Log 63' 5" 0% 70% (54,750)

63" 0" 0% (58,375)

Normal 62' E" 0% (59,000)SDrartw Leve

Middle of HoM Leg 62' 0Y 0% (02,250)

Min. Level with 61" 8" 0% (4,500)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - RPV Level

Initiating Condition: Loss of reactor vessel inventory

EAL:

CA2.1 Alert

Reactor vessel level < bottom of the RCS hot leg (60' 4.8" ele.)

OR

Reactor vessel level cannot be monitored for > 15 min. (Note 3) with unexplained rise in
any Table C-1 sump / tank level

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps / Tanks

* Containment sumps

* CCW surge tank
* PRT

* RCDT

e Visual observation of RCS leakage

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

,This EAL serves as precursors to a loss of ability to adeguately cool the fuel. The magnitude of .- Deleted: se

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
Deleted: EAL #1¶

will result in a minimum emergency classification level of an Alert. / [The BWR Low-Low ECCS Actuation
/ SetpointlLevel 2 was chosen because

it is a standard setpoint at which
,The, Bottom ID of the RCSloop ,as chosen because at this level remote RCS level indication some available injection systems-- ,4 automatically start.may be lost and loss of suction to decay heat removal systems has occurred. The Bottom ID of Deleted: PWR

Deleted: Setpoint

EAL Technical Bases
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the RCS loopijs the level equal to the bottom of the RPV loop penetration (not the low point of

the loop).]

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 CS2.1.

Jn the cold shutdown modle, normnal JPV level and RPIV level instru~mentation systems will

usually be available. In the refueling mode, 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 RCS inventory event, the

operators would need to determine that RPV inventory loss was occurring by observing sump

and tank level changes. Sump and tank level increases must be evaluated against other

potential sources of leakage such as cooling water sources inside the containment to ensure

they are indicative of RCS leakage, .

,The 15-minute duration for the loss of level indication was chosen because it is half of the

CS243 Site Area Emergency EAL_ duration. Significant fuel damage is not expected to occur

until the core has been uncovered for greater than 1 hour per the analysis referenced in the

CG1 basis. Therefore this EAL meets the definition for an Alert,.

IPEC Basis:

Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

" Barton level system

" Tygon level system

* Mansell Level Monitoring System (MLMS)

- Deleted: Setpoint should be

l[-[Deleted: EAL #21

--Deleted: RCS

*reeted:]I
I -

Deleted: 1

• (Deleted:]

Indian Point Energy Center
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* Intermediate range RCS level indicator (LT-7610)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

* 32 & 34 Intermediate Leg Level Indicators (ILLI)

* Hand Held Ultrasonic Transducers

* Mansell Level Monitoring System

* Intermediate range RCS level indicator (LT-7610)

* RVLIS

Unit 2 and Unit 3 RVLIS Full Range indication of 62% corresponds to the bottom of the RCS

hot leg penetration which is at 60.4' (60' 4.8") el. (ref. 3). If Reactor Vessel level cannot be

monitored, the Reactor Vessel inventory loss must be detected by sump or tank level changes

(Table C-1). Plant design and procedures provide the capability to detect and assess primary

system leakage (ref. 4 - 10).

IPEC Basis Reference(s):
1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. RCS-15 RVLIS Full Range Level Indication Map
4. Unit 2 FSAR 4.2.7
5. Unit 2 FSAR 6.2.2.1.2
6. Unit 2 FSAR 9.2.2.4.3
7. Unit 3 FSAR 4.2.10
8. Unit 3 FSAR 6.7.2.3
9. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10. 3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage

EAL Technical Bases
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONENT ELEVATION PRZR RVLIS Gallons DTaned
LEVNIL Sr. Tu",= Em",t SIG lr~bft ftH

Top or RVLIS 84' 2" 27% 120% 37,900 10,150

20% PRZR Level 80' T0" 20% 112% 30.750 11,000

PLACE RX Head 7W'" 10% 101% 40,000 12,250
Vent In Service
Top or RX Head 75 10r 9% 100% 40,200 12,450

PRZR Lower Tap 73 7'" 0% 86% 41,500 13,750

Bottom of PRZR 69'7" 0% (*% 46.000 18j250

RX Vessel 69' 0% 83% 46,700 18,950
Flange
RX Head 6W 0% 81% 47,80 20,050
Removal

67' 0% - 49,100 21,300

W66 0% - 50,250 22,500

66' 0% 51,400 23,660
(51.666)

64' 0% -- 52,500 24,750
(53.500)

Top of Hot Leg 63' 6" 0% 70% (54,750)

63T 0" 0% _ (56,375)
Normal 62' 0" 0% (59,000)Draxlw Level

Middle of Idoof Leg 62' 0" 0% (62,250)

Mln. Level with 61," 0% (64,500)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2- RPV Level

Initiating Condition: Loss of reactor vessel inventory affecting core decay heat removal
capability

EAL:

CS2.1 Site Area Emergency

With Containment Closure (Note 5) not established, reactor vessel level < 6" below the
bottom of the RCS hot leg (59' 10.8" ele.)

Note 5: The site specific procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under existing plant conditions. As
applied to IPEC, Containment Closure exists when the requirements of Section 3.9.3 of Technical Specifications
are met (all un-isolated flow paths are promptly closed and at least one door in each air lock is closed following an
evacuation of containment).

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

Under the conditions specified by thisEAL, continued decrease inRPV level is indicative of a - Deleted: IC

(eee:RCs/
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.
- Deleted: 1

Escalation to a General Emergency is via CG2. 1,or AG_1. 1 /AG 1.3. -- i----------------- ----/ Deleted: EAL #/IV

JPEC asis - -- [6-below the bottom ID of the RCSJPECBasi:--Loop should be the level equal to 6"

I below the bottom of the RPV loop
Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored penetration (not the low point of the

loop). PWRs unable to measure this
level should choose the first

by one or more of the following (ref. 1): observable point below the bottom ID
of the loop as the EAL value. If a
water level instrument is not available

" Barton level system such that the PWR EAL value cannot
be determined, then EAL 3 should be
used to determine if the IC has been

" Tygon level system met.]V
[Since BWRs have RCS penetrations
below the EAL value, continued level

" Mansell Level Monitoring System (MLMS) decrease maybe indicative of
pressure boundary leakage.]¶

Indian Point Energy Center
EAL Technical Bases
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" Intermediate range RCS level indicator (LT-7610)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

" 32 & 34 Intermediate Leg Level Indicators (ILLI)

* Hand Held Ultrasonic Transducers

* Mansell Level Monitoring System

" Intermediate range RCS level indicator (LT-7610)

" RVLIS

Unit 2 and Unit 3 RVLIS Full Range indication of 60.8% corresponds to six inches below the

bottom of the RCS hot leg penetration which is at 59.9' (59' 10.8") el. (ref. 3). If Reactor Vessel

level cannot be monitored, the Reactor Vessel inventory loss must be detected by sump or

tank level changes (Table C-1). Plant design and procedures provide the capability to detect

and assess primary system leakage (ref. 4 - 10).

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. RCS-15 RVLIS Full Range Level Indication Map
4. Unit 2 FSAR 4.2.7
5. Unit 2 FSAR 6.2.2.1.2
6. Unit 2 FSAR 9.2.2.4.3
7. Unit 3 FSAR 4.2.10
8. Unit 3 FSAR 6.7.2.3
9. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10.3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage

EAL Technical Bases
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONENT ELEVATION PRZR RVLIS oallens Drained
LEVEL - _ _

S&ta•, Futyg SfG Tbn Fall

Top or RVLIS 84'2" 27% 120% 37,900 1101,150

20% PRZR Level 8(r 10" 20% 112% 38,760 11,000

PLACE RX Head 76r 6' 10% 101% 40,000 12,250
Vent In Src -"e

Top or RX Had 75! 101 9% 100% 40,200 12,460

PRZR Lower Tap 73! 7r 0% 86M 41,500 13.750

Bottom of PRZR 691' 0% 05% 46000 18,250

RX Vessel 69' 0% 83% 46,700 18,950
Flange

RX Head 68' 0% 81% 47,800 20,050Removal

67' 0. - 49,100 21,300

Reduced W 0% 50,250 22,00
Inventory

65' 0% 51,400 23,650
(51,688)

O4f 0% 52,500 24,750
(53,500)

Top of Hot Leg 63' 6. 0% 70% (54,750)

63" 0" 0% (58.375)
Normal or 51 0% (5g,000)
Draindovn Level

Middle of Hot Leg 62' 0' 0% (62,250)

Min. Level with 6 8" 0% (84,5OO)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - RPV Level

Initiating Condition: Loss of reactor vessel inventory affecting core decay heat removal
capability

EAL:

CS2.2 Site Area Emergency

With Containment Closure (Note 5) established, reactor vessel level < top of active fuel
(57' 9.6" ele.)

Note 5: The site specific procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under existing plant conditions. As
applied to IPEC, Containment Closure exists when the requirements of Section 3.9.3 of Technical Specifications
are met (all un-isolated flow paths are promptly closed and at least one door in each air lock is closed following an
evacuation of containment).

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

Under the conditions specified by thisEAL, contlnueddecrease inRPV , _levelis rindic.ativeofa - Deleted: IC
Delete: R05/

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.
Deleted: 1

Escalation to a General Emergency is via CG2.1,or AGI.1/AGi1.3.

IPEC Basis:

Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

* Barton level system

" Tygon level system

* Mansell Level Monitoring System (MLMS)

EAL Technical Bases
Indian Point Energy Center Rev. XX
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" Intermediate range RCS level indicator (LT-7610)

* CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

" RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

" 32 & 34 Intermediate Leg Level Indicators (ILLI)

" Hand Held Ultrasonic Transducers

" Mansell Level Monitoring System

" Intermediate range RCS level indicator (LT-7610)

* RVLIS

Unit 2 and Unit 3 RVLIS Full Range indication of 56% corresponds to top of active fuel (57.8'

[57' 9.6"] ele.) (ref. 3). If Reactor Vessel level cannot be monitored, the Reactor Vessel

inventory loss must be detected by sump or tank level changes (Table C-1). Plant design and

procedures provide the capability to detect and assess primary system leakage (ref. 4 - 10).

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. RCS-15 RVLIS Full Range Level Indication Map
4. Unit 2 FSAR 4.2.7
5. Unit 2 FSAR 6.2.2.1.2
6. Unit 2 FSAR 9.2.2.4.3
7. Unit 3 FSAR 4.2.10
8. Unit 3 FSAR 6.7.2.3
9. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10. 3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage

Figure C-3 - Unit 2 Component Elevations and Levels

EAL Technical Bases
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COMPONENT ELEVATION PRZR RVLIS (;allom Drained
L EVELJ.

W. Tubes gK" SJo Tab"t PzlI

Top or RVLIS 84'2" 27% 120% 37,900 10,150

20% PZR Lvel 80' 10" 20% 112% 38,750 11,000

PLACE RX Head 576'6 10% 101% 40.000 12,250
Vent In Ser.00e

Top or RX Head 75, 10" 9% 100% 40,200 12.450

PRZR Lower Tap 73'r7 0% "6% 41,W00 13,750

Bottom of PRZR 69' 0'% a5% 40.000 18.250

RX Vessel 69' 0% 83% 46,700 18,950
Flange I

RX Hea 6W 0% 81% 47,800 20,0d0
Removal

67' 0% ,, 49,100 21,.300

Reduced W 0% 50.250 22,0
Inventory

65' 0% 51.400 23,6560
(51,.666)

64' 0% 52.500 24,750
(53,500)

Top of Hot Log 63' 6" 0% 70% (54,750)

WX 0" 0% (56.375)
Normal e W 0% (59.000)
Orabtown Leve%

Middle of Hot Leg 62'0" 0% (02,250)

Mln, Leve with 611"' 0% (64.500)
RHR
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EAL Technical Bases

Rev. XX
Page 99 of 336



ýý-Enter~gy
-r r r I

IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY
RELATED

PROCEDURE
IP-EP-AD13 Revision XX

REFERENCE USE Page 100 of L336

Attachment 1 - Emergency Action Level Bases

Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - RPV Level

Initiating Condition: Loss of reactor vessel inventory affecting core decay heat removal
capability

EAL:

CS2.3 Site Area Emergency

Reactor vessel level cannot be monitored for > 30 min. (Note 3) with a loss of inventory as
indicated by any of the following:

" Containment High Range Radiation Monitor reading upscale

" Unexplained rise in any Table C-1 sump / tank level

" Erratic Source Range Monitor indication

Note 3: The Emergency Director, should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps / Tanks

* Containment sumps

* CCW surge tank

* PRT

* RCDT
* Visual observation of RCS leakage

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling
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NEI 99-01 Basis:

Under the conditions specified by thisEAL, continued decrease in_,RPV level is indicative_ofa _-' Deleted: IC

------------- - -(Deleted: RCS/

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 viaG2_.1 or AGI .1/AG 1.3 .....................

,In the cold shutdown mode, normal RPV level and RPV level instrumentation systems will

usually be available. In the refueling mode, 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 RCS inventory event, the

operators would need to determine that RPV inventory loss was occurring by observing sump

and tank level changes. Sump and tank level increases must be evaluated against other

potential sources of leakage such as cooling water sources inside the containment to ensure

they are indicative of R C S leakage ----------------------- -----------------------

The 30-minute duration allows sufficient time for actions to be performed to recover inventory

control equipment.

As water level in the RPV lowers, the dose rate above the core will increase. The dose rate
due to this core shine should result in ontainemt radiation monitor indication and possible .

alarm.

Deleted: RCG

jDeleted: _g&L#2$

Deleted: ROCS

,4Deleted: ]

I'"

I''I Deleted: site specific

j~ost-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..... .. .... .... .. ... ......................

Deleted: [This EAL should
conservatively estimate a site specific
dose rate setpoint indicative of core
uncovery (i.e., level at TOAF). For
BWRs that do not have installed
radiation monitors capable of
indicating core uncovery, alternate
site specific level indications of core
uncovery should be used.]¶

IPEC Basis: (Deleted: ]
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Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

* Barton level system

" Tygon level system

* Mansell Level Monitoring System (MLMS)

* Intermediate range RCS level indicator (LT-7610)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

" RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

* 32 & 34 Intermediate Leg Level Indicators (ILLI)

* Hand Held Ultrasonic Transducers

* Mansell Level Monitoring System

0 Intermediate range RCS level indicator (LT-761 0)

0 RVLIS

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by the following:

" Containment High Range Radiation Monitor reading upscale (meaning the monitor is

reading above it's normal onscale bugged level)

" Sump or tank level changes (Table C-1): Plant design and procedures provide the

capability to detect and assess primary system leakage (ref. 3 - 9).

" Erratic Source Range Monitor indication: Post-TMI studies indicate that the installed

nuclear instrumentation will operate erratically when the core is uncovered and source

EAL Technical Bases
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range monitors can be used as a tool for making such determinations. Figure C-4

shows the response of the source range monitor during the first few hours of the TMI-2

accident. The instrument reported an increasing signal about 30 minutes into the

accident. At this time, the reactor coolant pumps were running and the core was

adequately cooled as indicated by the core outlet thermocouples. Hence, the increasing

signal was the result of an increasing two-phase void fraction in the reactor core and

vessel downcomer and the reduced shielding that the two-phase mixture provides to the

source range monitor (ref. 10, 11). The two source range monitor channels indicate the

source range neutron flux and startup rate and provide high flux level reactor trip and

alarm signals to the reactor control and protection system. They are used at shutdown

to provide audible alarms in the reactor containment and central control room of any

inadvertent increase in reactivity. An audible count rate signal is used during initial

phases of startup and is audible in both the reactor containment and central control

room. Mounted on the front panel of the source range channel is a neutron flux level

indicator calibrated in terms of count rate level (1 to 10 cps). Mounted on the control

board is a neutron count rate level indicator (1 to 106 cps). Isolated neutron flux signals

are available for recording by the nuclear instrumentation system recorder and startup

rate computation. (ref 12, 13)
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IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. Unit 2 FSAR 4.2.7
4. Unit 2 FSAR 6.2.2.1.2
5. Unit 2 FSAR 9.2.2.4.3
6. Unit 3 FSAR 4.2.10
7. Unit 3 FSAR 6.7.2.3
8. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
9. 3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10. Severe Accident Management Guidance Technical Basis Report, Volume 1: Candidate

High-Level Actions and Their Effects, pgs 2-18, 2-19
11. Nuclear Safety Analysis Center (NSAC), 1980, "Analysis of Three Mile Island - Unit 2

Accident," NSAC-1
12. Unit 2 FSAR 7.4.2.1.3
13. Unit 3 FSAR 7.4.2
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONFNT ELEVATION PRZR RVLIS Gallons lTalned
LEVEL -.

Top or RVLIS 84"2' 27% 120% 37,900 10,150

20% PPZR Level 80' 10" 20% 112% 38.750 11,000

PLACE RX Head 76 6 10% 101% 40,000 12,250
Vent in ServIce I

Top or RX Head 76' 10" 9% 100% 40,200 12,480

PRZR Lower Tap 7 r 0% 80% 41,W00 13.750

Botlom of PRZR 69' V 0% 85% 46.000 18,250

RX Vessel 69' 0% 83% 46.700 18,W60
Flange I

RX Head W' 0% 81% 47,800 20ý0=)Removal

67' 0% - 49,100 21,300

R6' 0% - 50,250 22500SInventory

66' 0% 51,400 23,650
(51.666)

64' 0% 52,500 24,750
(53,500)

Top of Hot LG9 83' 68 0% 70% (54,750)

63" 0' 0% (58.375)

Normal 6r er 0% (59,000)
Oradovwn Level 2

Middle of Hol Leg 62' 0V 0% (62,250)

Min. Level wilt 61' a" 0% (64,500)
RHR
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Figure C-4 - Response of the TMI-2 Source Range Measurement
During the First Six Hours of the Accident (ref. 10, 11)
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - RPV Level

Initiating Condition: Loss of reactor vessel inventory affecting fuel clad integrity with
Containment challenged

EAL:

CG2.1 General Emergency

Reactor vessel level < top of active fuel (57' 9.6" ele.) for > 30 min. (Note 3)

AND

Any Containment Challenge indication, Table C-5

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-5 Containment Challenge Indications

" Containment Closure (Note 5) not established
Containment hydrogen concentration > 4%

" Unplanned rise in containment pressure

Note 5: The site specific procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under existing plant conditions. As
applied to IPEC, Containment Closure exists when the requirements of Section 3.9.3 of Technical Specifications
are met (all un-isolated flow paths are promptly closed and at least one door in each air lock is closed following an
evacuation of containment).

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

This EAL_ represents the inability to restore and maintain RPV level to above the top of active- Deletd:IC

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

EAL Technical Bases
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the environment. This is consistent with the definition of a GE. The GE is declared on the

occurrence of the loss or imminent loss of function of all three barriers.

,These EALs are based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-1449,

Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the United

States, and, NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management ...................

- Deleted: I

,,, Deleted:]

[ Deleted: :
[BWRs] initial vessel level, shutdown
heat removal system design¶
[PWRs]

A number of variables can have a significant impact on heat removal capability challenging the

fuel clad barrier. Examples include mid-!oop, reduced level/flange level, head in place, cavity

flooded, RCS venting strategy, decay heat removal system design, vortexing pre-disposition,

steam generator U-tube draining.

Analysis indicates that core damage may occur within an 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.
n t~he early stages of a core _uncoery event, it is unlikely that hydrogen buildup due to a core [. - Deleted: [Site shutdown contingency

..n th stge uncver ..-. .. .. .... . plans typically provide for r
e stablishing CONTAINMENT

uncovery could result in an explosive mixture of dissolved gasses in containment. However, CLOSURE following a loss of heat
removal or RCS inventory functions.]T

containment monitoring and/or sampling should be performed to verify this assumption and a I

General Emergency declared if it is determined that an explosive mixture exists -------------- Deleted"

Deleted: [For BWRs, the use of
PEC Basis: .secondary containment radiation
P.. C...... ... . .. ... . .. ... ... ...... .... .. . . ... ... ...... ...... ... ... ... . .... ... ... .. .. . .... . .... ... ... ... ... ... . ... .... . .... ... .. . .... ..... ...... .. . ..... .. . ..... ..... .. m onitors should provide indication of

increased release that may be
Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored indicative of a challenge to secondary

containment. The site specific
radiation monitor values should be

by one or more of the following (ref. 1): based on the EOP "maximum safe
values" because these values are
easily recognizable and have anBarton level system emergency basis.]¶

* Tygon level system
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" Mansell Level Monitoring System (MLMS)

* Intermediate range RCS level indicator (LT-7610)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

" RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

* 32 & 34 Intermediate Leg Level Indicators (ILLI)

" Hand Held Ultrasonic Transducers

" Mansell Level Monitoring System

* Intermediate range RCS level indicator (LT-761 0)

* RVLIS

RVLIS Full Range indication of 56% corresponds to top of active fuel (57.8' [57' 9.6"] ele.) (ref.

3).

Three indications are associated with a challenge to Containment:

* Containment closure is the action taken to secure containment and its associated

structures, systems, and components as a functional barrier to fission product release

under existing plant conditions. As applied to IPEC, Containment Closure is established

when Containment Integrity is established per Section 3.9.3 of Technical Specifications.

During movement of recently irradiated fuel assemblies within containment, a release of

fission product radioactivity within containment will be restricted from escaping to the

environment when the LCO requirements are met. In MODES 1, 2, 3, and 4, this is

accomplished by maintaining containment OPERABLE as described in LCO 3.6.1,

"Containment." In Cold Shutdown and Refuel modes, however, the potential for

containment pressurization as a result of an accident is not likely; therefore,
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requirements to isolate the containment from the outside atmosphere can be less

stringent. The LCO requirements are referred to as "containment closure" rather than
"containment OPERABILITY." (ref. 4)

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a

core uncovery could result in an explosive mixture of dissolved gases in containment.

However, containment monitoring and/or sampling should be performed to verify this

assumption and a General Emergency declared if it is determined that an explosive

mixture exists. A combustible mixture can be formed when hydrogen gas concentration

in the containment atmosphere is greater than 4% by volume (ref. 5, 6). All hydrogen

measurements are referenced to concentrations in dry air even though the actual

containment environment may contain significant steam concentrations. Unit 2

Containment hydrogen analyzers AIT-5109-1 and AIT-5109-1 display hydrogen

concentration and alarm at 4% hydrogen concentration (ref. 9). For Unit 3, The

Containment Hydrogen Concentration Measurement System is used to monitor the

post-accident hydrogen concentration. Two redundant sample systems are installed.

One unit samples the plenum chambers of containment recirculation fans 32 and 35.

The second unit samples the plenum chambers of recirculation fans 31, 33 and 34. (ref.

10)

An unplanned pressurization that can breach the containment barrier signifies a

challenge to the containment pressure retaining capability which is dependent on the

status of the containment. If containment integrity is established for full power operation,

a breach could occur if the design containment pressure is exceeded (47 psig). For this

condition, a small unplanned pressure rise above atmospheric pressure does not

challenge containment. If in refueling operations, however, a breach could occur if the

unplanned pressure rise exceeded the capability of a temporary containment seal. This

would occur at a much lower pressure than the containment design pressure. Use of the

verb "...can breach...: instead of "breaches" provides the Emergency Director with the

EAL Technical Bases
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latitude to assess the magnitude and rate of the containment pressure rise with respect

to the barrier status (for the existing operating mode) and determine that the

containment challenge exists due to elevated pressure either before or at the time that

the actual breach of the barrier occurs. (ref. 7, 8)

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. RCS-15 RVLIS Full Range Level Indication Map
4. Technical Specifications B3.9.3
5. 2-FR-C.1 RESPONSE TO INADEQUATE CORE COOLING
6. 3-FR-C.1 RESPONSE TO INADEQUATE CORE COOLING
7. 2-F-0.5 CONTAINMENT
8. 3-F-0.5 CONTAINMENT
9. 2-ARP-043 Accident Assessment Panel 1
10. SOP-SS-4 Containment Hydrogen Measurement System
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Figure C-3 - Unit 2 Component Elevations and Levels

CONPONENT ELEVATION PRZR RVLIS Gallons Dr abd
LEVEL -

SG Tubn Zmpty SlI3Tub"WII

Top or RVLIS 84'T 27% 120% 37,900 10.150

20% PRZR Level (o' o" 20% t12% 3C,750 11,000
PLACE AX Head 7W' 8 10% 101% 40,000 12,250
Vent In Service
Top or RX Head 75' W0" 9% 100% 40,200 12,450

PRZR Lower Tap 73,7* 0% 86% 41,500 13.750

Bottom of PRZR 9' 7 0% 85% 48.000 18,250

RX Vessel 69' 0% 83% 48,700 18.960
Flange 83_ 46J00 _ _ _ _ _ _

RX Hed68' 0% 01% 47,800 20,050Remnoval

67' 0% - 49,100 21,300

Reduced 5W 0% 50.250 22,5W
Inventory

85' 0% 51,400 23,660
_______________ (51,688)

84' 0% -- 52,500 24,750
(53,500)

Top of Hot Leg 8W' 6' 0% 70% (54,750)

63*______ 8 0' 0% (58o376) _____

NomnalNormal 62Z B" 0% 459,000)
Drauxow Level 0

Mlddle of Hot Leg 62' 0' 0% (62,250)

.Min. Level with 61'S" 0% (64,500)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2- RPV Level

Initiating Condition: Loss of RPV inventory affecting fuel clad integrity with Containment
challenged

EAL:

CG2.2 General Emergency

Reactor vessel level cannot be monitored with core uncovery indicated by ANY of the
following for > 30 min. (Note 3):

* Containment High Range Radiation Monitor reading upscale

* Unexplained rise in any Table C-1 sump / tank level

* Erratic Source Range Monitor indication

AND

Any Containment Challenge indication, Table C-5

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps / Tanks

* Containment sumps

* CCW surgetank

" PRT

* RCDT
" Visual observation of RCS leakage
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Table C-5 Containment Challenge Indications

" Containment Closure (Note 5) not established
" Containment hydrogen concentration > 4%
* Unplanned rise in containment pressure

Note 5: The site specific procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under existing plant conditions. As
applied to IPEC, Containment Closure exists when the requirements of Section 3.9.3 of Technical Specifications
are met (all un-isolated flow paths are promptly closed and at least one door in each air lock is closed following an
evacuation of containment).

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:
This fAL repr esents the inability to restore and maintain reatr vessel level to above the top_

of active fuel with containment challenged. Fuel damage is probable if reactor vessel level .

cannot be restored, as available decay heat will cause boiling, further reducing the reactor

vesse, 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 aGeneral
Emergency. ThepGeneral Emergency is declared on the occurrence of the loss or imminent.

loss of function of all three barriers.

I"
SDeleted: IC

1Deleted: IC
Deleted: RPV

LDeleted: RPV

Deleted: GE

Deleted: GE

,A number of variables can have a significant impact on heat removal capability challenging the \
fuel clad barrier. Examples include: Vnid-19op, reduced leve//fragq lee helad in p/acej cavity -

flooded, RCS venting strategy, decay heat removal system design, vortexing pre-dispositioR

and steam generator U-tube draining.

Analysis indicates that core damage may occur within an hour following continued core

uncovery therefore, 30 minutes was conservatively chosen.

Deleted: [ These EALs are based on
concerns raised by Generic Letter 88-
17, Loss of Decay Heat Removal,
SECY 91-283, Evaluation of
Shutdown and Low Power Risk
Issues, NUREG-1449, Shutdown and
Low-Power Operation at Commercial
Nuclear Power Plants in the United
States, and, NUMARC 91-06,
Guidelines for Industty Actions to
Assess Shutdown Management.¶ll

Formatted: Allow hanging
punctuation, Font Alignment: Auto

Formatted: Bullets and Numbering

Deleted: ¶
I [BWRs] initial vessel level, shutdown
heat removal system design¶

(Deleted: [PWRsI m

I Deleted:,
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If containment closure is re-established prior to exceeding the 30 minute core uncovery time

limit then escalation toeneral Emergency would not-occur.,_ .. .t
Deleted: GE

[ - Deleted: (Site shutdown contingency
,jn the early stages of a core uncovery event, it is unlikely that hydrogen buildup due qto a cre plans typically provide for re-

establishing CONTAINMENT
uncovery could result in an explosive mixture of dissolved gasses in Containment. However, CLOSURE following a lossof heat

removal or RCS inventory functlons]j$Containment monitoring and/or sampling should be performed to verify this assumption and a I I

General Emergency declared if it is determined that an explosive mixture exists, .......... - - -IDeleted:j
/ {Deleted: [For BWRs, the use of

umrnp and tank level increases must be evaluated against otherpotential sources of leaka secondary containment radiation
agalqnst-------------------------------- sendy conainen radiation.. g

monitors should provide indication of
such as cooling water sources inside the containment to ensure they are indicative of RCS increased release that may be

indicative of a challenge to secondary

leakage. containment. The site specific
radiation monitor values should be
based on the EOP '5naximum safeJn the cold shutdown mode, normal RCS level and reactor vessel level instrumentation values" because these values are

----------------------------------------------- easily recogniza ble and have an
systems will usually be available. In the Refueling Mode, normal means of reactor vessel, level emergency basis.]¶

EAL#10
indication may not be available. Redundant means of reactor vessellevel indication will usually Deleted:

be installed (including the ability to monitor level visually) to assure that the ability to monitor Deleted: RPV

• Deleted: RPV
level will not be interrupted. However, if all level indication were to be lost during a loss of RCS Deleted: RPV

inventory event, the operators would need to determine that reactor vessel, inventory loss was j -( Deleted: RPV

occurring by observing sump and tank level changes. Sump and tank level increases must be

evaluated against other potential sources of leakage such as cooling water sources inside the

containm ent to ensure they are indicative of RC S leakage .. .... ................................................. ...............

As water level in the reactor vessel, lowers, the dose rate above the core will increase. The ---
dose rate due to this core shine should result in Containment High Rangenonitor indication

and possible alarm.
Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically

when the core is uncovered and that this should be used as a tool for making such

determinations,

IPEC Basis:

I

Deleted:

Deleted: RPV

Deleted: site specific

Deleted: [This EAL should
conservatively estimate a site specific
dose rate setpoint indicative of core
uncovery (ie., level at TOAF). For
BWRs that do not have installed
radiation monitors capable of
indicating core uncovery, alternate
site specific level indications of core
uncovery should be used.]¶I

I Deleted: ]
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Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

" Barton level system

" Tygon level system

* Mansell Level Monitoring System (MLMS)

" Intermediate range RCS level indicator (LT-761 0)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

" RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

" 32 & 34 Intermediate Leg Level Indicators (ILLI)

" Hand Held Ultrasonic Transducers

" Mansell Level Monitoring System

* Intermediate range RCS level indicator (LT-761 0)

" RVLIS

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by the following:

" Containment High Range Radiation Monitor reading upscale (meaning the monitor is

reading above it's normal onscale bugged level)

" Sump or tank level changes (Table C-1): Plant design and procedures provide the

capability to detect and assess primary system leakage (ref. 3 - 9).

" Erratic Source Range Monitor indication: Post-TMI studies indicate that the installed

nuclear instrumentation will operate erratically when the core is uncovered and source
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range monitors can be used as a tool for making such determinations. Figure C-4

shows the response of the source range monitor during the first few hours of the TMI-2

accident. The instrument reported an increasing signal about 30 minutes into the

accident. At this time, the reactor coolant pumps were running and the core was

adequately cooled as indicated by the core outlet thermocouples. Hence, the increasing

signal was the result of an increasing two-phase void fraction in the reactor core and

vessel downcomer and the reduced shielding that the two-phase mixture provides to the

source range monitor (ref. 10, 11). The two source range monitor channels indicate the

source range neutron flux and startup rate and provide high flux level reactor trip and

alarm signals to the reactor control and protection system. They are used at shutdown

to provide audible alarms in the reactor containment and central control room of any

inadvertent increase in reactivity. An audible count rate signal is used during initial

phases of startup and is audible in both the reactor containment and central control

room. Mounted on the front panel of the source range channel is a neutron flux level

indicator calibrated in terms of count rate level (1 to 106 cps). Mounted on the control

board is a neutron count rate level indicator (1 to 106 cps). Isolated neutron flux signals

are available for recording by the nuclear instrumentation system recorder and startup

rate computation. (ref 12, 13)

Three indications are associated with a challenge to Containment:

* Containment closure is the action taken to secure containment and its associated

structures, systems, and components as a functional barrier to fission product release

under existing plant conditions. As applied to IPEC, Containment Closure exists when

the requirments are met per Section 3.9.3 of Technical Specifications. During

movement of recently irradiated fuel assemblies within containment, a release of fission

product radioactivity within containment will be restricted from escaping to the

environment when the LCO requirements are met. In MODES 1, 2, 3, and 4, this is

accomplished by maintaining containment OPERABLE as described in LCO 3.6.1,
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"Containment." In Cold Shutdown and Refuel modes, however, the potential for

containment pressurization as a result of an accident is not likely; therefore,

requirements to isolate the containment from the outside atmosphere can be less

stringent. The LCO requirements are referred to as "containment closure" rather than
"containment OPERABILITY." (ref. 14)

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a

core uncovery could result in an explosive mixture of dissolved gases in containment.

However, containment monitoring and/or sampling should be performed to verify this

assumption and a General Emergency declared if it is determined that an explosive

mixture exists. A combustible mixture can be formed when hydrogen gas concentration

in the containment atmosphere is greater than 4% by volume (ref. 15, 16). All hydrogen

measurements are referenced to concentrations in dry air even though the actual

containment environment may contain significant steam concentrations.

* An unplanned pressurization that can breach the containment barrier signifies a

challenge to the containment pressure retaining capability which is dependent on the

status of the containment. If containment integrity is established for full power operation,

a breach could occur if the design containment pressure is exceeded (47 psig). For this

condition, a small unplanned pressure rise above atmospheric pressure does not

challenge containment. If in refueling operations, however, a breach could occur if the

unplanned pressure rise exceeded the capability of a temporary containment seal. This

would occur at a much lower pressure than the containment design pressure. Use of the

verb "...can breach...: instead of "breaches" provides the Emergency Director with the

latitude to assess the magnitude and rate of the containment pressure rise with respect

to the barrier status (for the existing operating mode) and determine that the

containment challenge exists due to elevated pressure either before or at the time that

the actual breach of the barrier occurs. (ref. 17, 18)
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IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. Unit 2 FSAR 4.2.7
4. Unit 2 FSAR 6.2.2.1.2
5. Unit 2 FSAR 9.2.2.4.3
6. Unit 3 FSAR 4.2.10
7. Unit 3 FSAR 6.7.2.3
8. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
9. 3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10. Severe Accident Management Guidance Technical Basis Report, Volume 1: Candidate

High-Level Actions and Their Effects, pgs 2-18, 2-19
11. Nuclear Safety Analysis Center (NSAC), 1980, "Analysis of Three Mile Island - Unit 2

Accident," NSAC-1
12. Unit 2 FSAR 7.4.2.1.3
13. Unit 3 FSAR 7.4.2
14. Technical Specifications B3.9.3
15.2-FR-C.1 RESPONSE TO INADEQUATE CORE COOLING
16.3-FR-C.1 RESPONSE TO INADEQUATE CORE COOLING
17.2-F-0.5 CONTAINMENT
18.3-F-0.5 CONTAINMENT
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONFNr ELEVATION PRZR RVLIS Glons Drained
LEVKL, L Tub" Eupty SM4 Tub" Full

Top or .RVLIS 84'2" 27% 120% 37,900 10,150

20% PRZR Level 80'WI" 20% 112% 38J751 11,000

PLACE RX Had 7W' 6 10% 101% 40,000 12,250
Vent In Ser•ce

Top or RX Head 75'10" 9% 100% 40,200 12,450

PRZR Lower Tap 7T' 7 0% 06% 41,500 13.750

Bottom of PRZR 69'071 0% 05% 46.000 18,250

RX Vessel 69' 0% 83% 46,700 118,90
Flange

RX Head 6V 0% 81% 47,SW 20AW
Removal

67' 0% - 49,100 21.300

Reduced 6 0% 50,250 22.50
Inventory

65' 0% 51,400 23,650
(51,666)

40 0% 52,500 24,750
_ (53.501)

Top of Hot Leg 63' 6" 0% 70% (54.750)

63T 0" 0% (68,375)

NDranal e 2' 6T 0% (59,000)Draulw LavalI

Middle of Hwo Leg 62'o" 0% (62,250)

Min. Level with 0% (04,500)
RHR
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Attachment 1 - Emergency Action Level Bases

Figure C-4 - Response of the TMI-2 Source Range Measurement
During the First Six Hours of the Accident (ref. 10, 11)
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Attachment 1 - Emergency Action Level Bases

Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 3- RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated fuel in
the reactor vessel

EAL:

CU3.1 Unusual Event

Any unplanned event resulting in RCS temperature > 200OF due to loss of decay heat
removal capability

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:
This 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 cold shutdown mode a large inventory

of water is available to keep the core covered.

Entry into Cold Shutdown conditions may be attained within hours of operating at power. Entry

into the Refueling mode procedurally may not occur forpmany hours after the reactor has been

shutdown. Thus the heatup threat and therefore the threat to damaging the fuel clad may be

lower for events that occur in the Refueling mode with irradiated fuel in the RPV (note that the

heatup threat could be lower for cold shutdown conditions if the entry into Cold Shutdown was

following a refueling). In addition, the operators should be able to monitor RCS temperature
and RPV level so that escalation to the alert level via!A2.1 or CA3.1 will occur if required,

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

.. -I Deleted: icJ

."' Deleted: typically 100
- Deleted: (site specific) or longer

- Deleted: C
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procedurally controlled. Loss of forced decay heat removal at reduced inventory may result in

more rapid increases in RCS temperatures depending on the time since shutdown. .......

JPEC Basis:-

Several instruments are capable of providing indication of RCS temperature with respect to the

Technical Specification cold shutdown temperature limit (2000 F, ref. 1). These include cold and

hot leg RTDs, RHR heat exchanger inlet temperature, reactor vessel metal temperatures and

core exit thermocouples (ref. 2, 3). Heatup and Cooldown rate limitations are provided in

Technical Specifications (ref. 4, 5).

IPEC Basis Reference(s):

1. Technical Specifications Table 1.1-1
2. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
4. Technical Specifications 3.4.3
5. Technical Specifications 3.4.9.2

Deleted: /RPV

] Deleted: [Unlike the cold shutdownmodej] normal means of core
temperature indication and RCS 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 cold shutdown of
refueling modes, 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 CA1 based on an inventory
loss or CA4 based on exceeding its
temperature criteria.¶
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Category:

Subcategory:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

3 - RCS Temperature

Loss of decay heat removal capability with irradiated fuel in the reactor
vessel

EAL:

CU3.2 Unusual Event

Loss of all RCS temperature and reactor vessel level indication for > 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the

event as soon as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

ThiEAL 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 cold shutdown mode a large inventory

of water is available to keep the core covered.

-"t" "' Deleted: IC_ _

Entry into Cold Shutdown conditions may be attained within hours of operating at power. Entry

into the Refueling mode procedurally may not occur forpiany hoursafter the reactor has been Deleted: (site specific) or longer
shutdown. Thus the heatup threat and therefore the threat to damaging the fuel clad may be

lower for events that occur in the Refueling mode with irradiated fuel in the RPV (note that the

heatup threat could be lower for cold shutdown conditions if the entry into Cold Shutdown was

following a refueling). In addition, the operators should be able to monitor RCS temperature Deleted: CA4

and RPV level so that escalation to the alert level viaoA2.1 or CA3.1 will occur if requ!red . Deleted:]I
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Attachment 1 - Emergency Action Level Bases

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 RCS, temperatures depending ontheltime since §shutdown.w .....................

jNormal means of core temperature indication and RCS 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 cold shutdown of refueling modes, jthis_

EAL would result in declaration of anUnusual Event 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 CA2.1 based on an inventory loss orC.A3.!1 based on exceeding its -..

temperature criteria.

IPEC Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the

Technical Specification cold shutdown temperature limit (2000F, ref. 1). These include cold and

hot leg RTDs, RHR heat exchanger inlet temperature, reactor vessel metal temperatures and

core exit thermocouples (ref. 2, 3). Heatup and Cooldown rate limitations are provided in

Technical Specifications (ref. 4, 5).

Unit 2

The Reactor Vessel flange mating surface is at 69' (ref. 6). RCS elevations are illustrated in

Figure C-3 (ref. 6). RCS level can be monitored by one or more of the following (ref. 6):

-Deleted: IRPV

[ieleted: [Unlike the cold shutdown

- Deleted: EAL 2

*Deleted: NOIJE

- Deleted: CA4

* Barton level system

* Tygon level system

" Mansell Level Monitoring System (MLMS)
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* Intermediate range RCS level indicator (LT-7610)

* CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3

The Reactor Vessel flange mating surface is at 69' (ref. 7). RCS level can be monitored by one

or more of the following (ref. 7):

" 32 & 34 Intermediate Leg Level Indicators (ILLI)

* Hand Held Ultrasonic Transducers

* Mansell Level Monitoring System

" Intermediate range RCS level indicator (LT-7610)

" RVLIS

IPEC Basis Reference(s):

1. Technical Specifications Table 1.1-1
2. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
4. Technical Specifications 3.4.3
5. Technical Specifications 3.4.9.2
6. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
7. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
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Attachment 1 - Emergency Action Level Bases

Figure C-3 - Unit 2 Component Elevations and Levels

COMPONF2fN ELEVATION PRZR RVLIS Gallons a.med
LEVEL

N(G TUbes Sip, Sf Tulus fPp

Top or RVUS 8412, 27% 120% 37,900 10,150

20% PRZR Level 80' to" 20% 112% 38.750 11,000

pLACE RX Head 78' 6" 10% 101% 40,000 12.250
Vent In service

Top or RX How 7V' 10" 9% 100% 40,200 12,450

PRZR Lower Tap 73", r 0% 86% 41,500 13,750

Bottom of PRZF4 69, ' 0% M6% 46.000 18,250

RX Vessel 69' 0% 83% 46,700 38.950
Flange

RX Hed 6W8 0% 81% 47,800 20A50Removal

67' 0% - 49,100 21.300

Re'duced 0% - 50.250 22,500

65' 0% -- 51.400 23,650
(51,666)

64' 0% -- 52,500 24,750
(53,600)

Top of Hot Leg 63' 6" 0% 70% (54,750)

63 0" 0% (56.375)

82" W" 0% (59,000)Drakndomr Level

Middle of Hol Leg 62' (r 0% (62,250)

Min. Level wimh 61' 8" 0% 164,500)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 3 - RCS Temperature

Initiating Condition: Inability to maintain plant in cold shutdown

EAL:

CA3.1 Alert

Any unplanned event resulting in RCS temperature > 200°F for > Table C-3 duration

OR

RCS pressure increase > 10 psig due to a loss of RCS cooling
(not applicable to solid plant operations)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-3 - RCS Reheat Duration Thresholds

RCS Containment Closure Duration

Intact and not N/A 60 minutes*
Reduced Inventory

Not Intact OR Established 20 minutes*
Reduced Inventory Not Established 0 minutes

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

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

The first condition of this EAL addresses events in which RCS temperature exceeds the CU3.1 De 12

EAL threshold of 2P0 'F (ref. 1) for the durations identified in Table C-3. . . .

,Table C-3 duration #3 addresses complete loss of functions required for core cooling during- [Deete: EAL 1

Refuel and Cold Shutdown modes when neither containment closure nor RCS integrity are

established. RCS integrity is in place when the RCS pressure boundary is in its normal.. .. ..- n~eel~t~ld:Deleted: (e.g., no freeze seals or i

condition for the Cold Shutdown mode of operation,. - No delay time is allowed for duration #3- nozzle ( ems)

because the evaporated reactor coolant that may be released into the containment during this (Deleted: EAL

heatup condition could also be directly released to the environment.

,Table C0-3 duration. #.2 addresses the complete loss of functions required for core cooling for.> Deleted: EAL2

20 minutes during jRefuel and Cold Shutdown modes when containment closure is established - Deleted: refueling

___ fDeleted: or RCS inventory is
but RCS integrity is not established,, RCS integrity should be assumed to be in place when the .- reduced (e.g., mid loop operation inIPWRs)
RCS pressure boundary is in its normal condition for the Cold Shutdown mode of operation,. (Deleted: As in EAL 1,

The allowed 20 minute time frame was included to allow operator action to restore the heat fDeleted: (e.g., no freeze seals or
nozzle dams)

removal function, if possible. The allowed time frame is consistent with the guidance provided nozzledams)

,, , . .. " D e le t e d : ( d is c u s s e d la t e r in th is "

by Generic Letter 88-17, "Loss of Decay Heat Removal" and is believed to be conservatiye . (basis)

given that a low pressure containment barrier to fission product release is established. The t-( N

table note,_indicates that this duration is not appjlicable if actions are successful in restoring.- °_-(" :
I Deleted: EAL 2

RCS heat removal system to operation and RCS temperature is being reduced within the 20

minute time frame.

jable C0-3 du•ratiqn. #1 addresses _complete loss of functions r[equired for .core cooling for.. -" Deleted: EAL3

,greater than 60 minutes dluring ,Refuel and Cold Shutdown modes when -RCS integrity is_ - - Deleted >.Deleted: refuelingestablished. As in ,iuration #2 and3, RCS integrity should be considered to be inplace when-- - Deleted: EAL 1

the RCS pressure boundary is in its normal condition for the cold shutdown mode of operation, ' Deleted: 2
Deleted: (e.g., no freeze seals or
nozzle dams)
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The status of containment closure in this EAL is immaterial given that the RCS is providing a

high pressure barrier to fission product release to the environment. The 60 minute time frame

should allow sufficient time to restore cooling without there being a substantial degradation in

plant safety.

ue to high decay heat loads, the time Deeed(site specific)
The 10 p~sg pressure increase covers situations where, due to higleca atosth-_ee

.- • Deleted: The RCS pressure

provided to restore temperature control, should be less than 60 minutes., The table note - |setpointchosenshouldbel~psgor
the lowest pressure that the site can

indicates that 4duration #1 is not applicable if actions are successful in restoring an RCS heat read on installed Control Board
instrumentation that is equal to or

removal system to operation and RCS temperature is being reduced within the 60 minute time greater than lOpsig.
I Deeted: Note 1

frame assuming that the RCS pressure increase has remained less than,10 psig. ... ... :E3 3 . I Deleted: AL3

Escalation to Site Area would be via CS1.1 Lshould boiling result in significant RPV level loss laueted: the site specific pressure

leading to core uncovery. Deleted: or CS2
......... Hea/..-(.Deleted: For PWRs, t JjThisL&EA js based on concerns raised by_ Generic Letter 88-17, "Loss of Decay H eat ,. - - Caisoted t

Deleted: IC and its associated
Removal." A number of phenomena such as pressurization, vortexing, steam generator U- , Delet:.s J

tube draining, RCS level differences when operating at a mid-loop condition, decay heat Deleted: are

removal system design, and level instrumentation problems can lead to conditions where

decay heat removal is lost and core uncovery can occur. NRC analyses show that sequences

that can cause core uncovery in 15 to 20 minutes and severe core damage within an hour after

decay heat removal is lost.

A loss of Technical Specification components alone is not intended to constitute an Alert. The

same is true of a momentary unplanned excursion above 200 degrees F when the heat

removal function is available.

The Emergency Director must remain alert to events or conditions that lead to the conclusion

that exceeding the EAL threshold is imminent. If, in the judgment of the Emergency Director,

an imminent situation is at hand, the classification should be made as if the threshold has been

exceeded.
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IPEC Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the

Technical Specification cold shutdown temperature limit (2000F, ref. 1). These include cold and

hot leg RTDs, RHR heat exchanger inlet temperature, reactor vessel metal temperatures and

core exit thermocouples (ref. 2, 3). Heatup and Cooldown rate limitations are provided in

Technical Specifications (ref. 4, 5).

The 10 psig pressure increase can be detected on:

" Unit 2 - MLMS or PI-413K on panel SFF with computer input to the plant computer (ref.

2)

" Unit 3 - MLMS, PT-41 0 and PT-41 1 on RVLIS, or PI-413K (ref. 3)

IPEC Basis Reference(s):

1. Technical Specifications Table 1.1-1
2. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
4. Technical Specifications 3.4.3
5. Technical Specifications 3.4.9.2
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Attachment 1 - Emergency Action Level Bases

Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 4 - Communications

Initiating Condition: Loss of all onsite or offsite communications capabilities

EAL:

CU4.1 Unusual Event

Loss of all Table C-2 onsite (internal) communications capability affecting the ability to
perform routine operations

OR

Loss of all Table C-2 offsite (external) communications capability affecting the ability to
perform offsite notifications

Table C-2 Communications Systems

Onsite Offsite
system (internal) (external)

Plant Telephone System X X

Plant Radio System X

Page/Party System X

Radiological Emergency Communication System X

Emergency Notification System X

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, D - Defueled

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

NEI 99-01 Basis:

eof this _AL, is to recognize a loss of communications capability that either defeats L - Deleted. ic and its associated
. . . . .. - -- - --- - Deleted: s

the plant operations staff ability to perform routine tasks necessary for plant operations or the

ability to communicate problems with offsite authorities. The loss of offsite communications

ability is expected to be significantly more comprehensive than the condition addressed by 10

CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform state

and local authorities of plant problems. This EAL is intended to be used only when

extraordinary means (e.g., relaying of information from radio transmissions, individuals being

sent to offsite locations, etc.) are being utilized to make communications possible.

The Table C-2 list for onsite communications loss pncornpasses the loss of all means of Deleted: Site-specific
. • Deleted: must

routine communications (e.g., commercial telephones, sound powered phone systems, page

party system and radios / walkie talkies).
Deetd Site-specific

,The Table C-2 list for offsite communications loss ,encompasses the loss of all means of[-__ i mtse

communications with offsite authorities. This includes the ENS, commercial telephone lines, J .... Deleted: should

telecopy transmissions, and dedicated phone systems.

IPEC Basis:

Unit 2

Routine Unit 2 plant communications are conducted via telephone, radio, and Public Address

(paging) systems.

The plant telephone and radio communications systems include two (2) PBX electronic

switches, backup phone lines and a UHF radio system. A third PBX electronic switch is located

at the Buchanan Service Center (EOF).

The public address system for Indian Point Unit 2 consists of "Page" and "Party"

communications, which are common to both the primary (nuclear) and secondary

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment I - Emergency Action Level Bases

(conventional) portions of Units 1 and 2. The "Page" and "Party" communications are also

monitored at a speaker panel located in the CCR.

An in-house radio system provides communications between the Technical Support Center,

the I&C office, and in-plant personnel.

Unit 3

The Unit 3 communications system was designed to ensure the reliable, timely flow of
.information and action directives necessary during normal operation, and particularly for the

mitigation of emergencies.

The Public Address (PA) System has two subsystems: the Plant Party Paging and the Site PA

System. The system consists of three channels. Two of these channels are common to both

the primary (nuclear) and secondary (conventional) portions of the plant. The third line

provides an additional channel in the primary portion of the Unit 3 plant. A "Page" handset is

used for page purposes only and calls originating from this handset can be heard on all

loudspeakers in the primary and secondary portions of the facility. The remaining two "Page-

Party" handsets are used for loudspeakers paging and party-line conversations, as selected by

the control room operator.

This EAL is the cold condition equivalent of the hot condition EAL SU4.2.

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 7.7.4 Communications
2. Unit 3 FSAR Section 9.6.5 Plant Communications Systems

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 5 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

CU5.1 Unusual Event

Unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

ThisEAL addresses criticality events that occur in Cold Shutdown or Refueling modes ....... -

[(NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in

the United States)] such as fuel mis-loading events and inadvertent dilution events. ThisEAL .... -

indicates a potential degradation of the level of safety of the plant, warranting an Unrusual -

Event classification.

,This condition can be identified using_,startup rate monitors. The term "sustained" is used in ;"

order to allow exclusion of expected short term positivestartup.rates.from p!annqed fuel bundle ...
or control rod movements during core alteratiorn_. These short term positivestartuprates are ....

the result of the increase in neutron population due to subcritical multiplication, .

Escalation would be by Emergency Director Judgment.

-Deleted: IC

Deleted: IC

Deleted: NOUE

Deleted:[
Deleted: period monitors

- Deleted: perods/

Deleted: for PWRs and BWR

- Deleted: perods/

Deleted: ]

IPEC Basis:

The startup rate for each channel is indicated at the main control board in terms of decades

per minute over the range of -0.5 to +5.0 decades/min.

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 7.4 Nuclear Instrumentation
2. Unit 3 FSAR Section 7.4 Excore Nuclear Instrumentation

Indian Point Energy Center
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 6 - Loss of DC Power

Initiating Condition: Loss of required DC power for 15 minutes or longer

EAL:

CU6.1 Unusual Event

< 105 VDC bus voltage indications on all Technical Specification required 125 VDC buses
for 2t 15 min. (Note 3)
Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refuel

NEI 99-01 Basis:

The purpose of this EALs_ to recognize a loss of DC power compromising the ability to monitor _ -- -Deleted: IC
P- Deleted: and its associated EALs

and control the removal of decay heat during Cold Shutdown or Refueling operations.
This EAL is intended to be anticipato yin as much as the o erating crew may not have / * e d

.............................................. ............. Deleted:
necessary indication and control of equipment needed to respond to the loss., .I. -.. .....
,Plants will routinelyjperform maintenance on a train related basis during shutdown periods 1. -- Deleted:

The required busses are the minimum allowed by Technical Specifications for the mode of

operation,lt s iintended that the loss of the operating (operable) train is to be considered. If this - Deleted:]

loss results in the inability to maintain Cold Shutdown, the escalation to an Alert will be per Deleted: CA4
Deleted: [(Site specitic) bus voltage

JPA3. 1. should be based on the minimum bus
.... ....... .... ...... ... ....... ....... ..... .... .... .... ... .... ..... ...... ... ...... ..... . ..... . .... ... ... . .. .. ... ... .. ... ... ... ... ... ... ... .... .... ... .... .... .... .......... ..... ...... ...... ...... ..... ...... ...... . ...... ...... ...... ... ... .. . ... .. . . v o lta g e n e c e s s a ry fo r th e o p e ra tio n o f

saIev y related equipmente This
,Fifteen minutes-was selected as a threshold to exclude transient or momentary power losses. voltage value should incorporate a

margin of at least 15 minutes of

operation before the onset of inability
to operate those loads. This voltage is
usually near the minimum voltage
selected when battery sizing is
performed. Typically the value for the
entire battery set is approximately
105 VDC. For a 60 cell string of
batteries the cell voltage is typically
1.75 Volts per cell. For a 58 string
battery set the minimum voltage is
typically 1.81 Volts per cell.]¶

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 137 of 336



-A IPEC NON-QUALITY
"Enterg EMERGENCY RELATED IP-EP-AD13 Revision XX

PLAN PROCEDURE
ADMINISTRATIVE -T
PROCEDURES REFERENCE USE Page] 138 Of 336

Attachment 1 - Emergency Action Level Bases

IPEC Basis:

For Indian Point Unit 2, each 480V bus has an automatic transfer switch to provide alternate

DC power supplies to the 480V buses. This DC power is also supplied to 480V motor control

centers. With two Residual heat removal (RHR) pumps and two RHR heat exchangers

available, only one DC bus is required to provide control to a single train of RHR cooling during

shutdown and refueling. With one RHR pump or one RHR heat exchanger isolated for repair,

a condition could exist where a loss of a single DC power supply could result in a loss of ability

to control decay heat removal. Redundant and alternate indications needed to monitor decay

heat removal are powered from different DC sources such that only a loss of all DC power

would result in the inability to monitor core cooling status.

The bus voltage is based on the minimum bus voltage necessary for the operation of safety

related equipment. This voltage value incorporates a margin of at least 15 minutes of

operation before the onset of inability to operate loads.

This EAL is the cold condition equivalent of the hot condition loss of DC power EAL SS7.1.

IPEC Basis Reference(s):

1. 2-AOP-DC-1 Loss Of A Battery Charger Or Any 125V DC Panel

2. 2-PT-R076A Station Battery 21 Load Test

3. 2-PT-R076C Station Battery 23 Load Test
4. 3-AOP-DC-1 Loss Of A 125V DC Panel
5. SOP-EL-003, Battery Charger and 125 Volt DC System Operations
6. 3PT-R1 56A Station Battery 31 Load Profile Service Test

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 1 - Emergency Action Level Bases

Catecqory H - Hazards

EAL Group: ANY (EALs in this category are applicable to any

plant condition, hot or cold.)

Hazards are non-plant, system-related events that can directly or indirectly affect plant

operation, reactor plant safety or personnel safety.

The events of this category pertain to the following subcategories:

1. Natural & Destructive Phenomena

Natural events include hurricanes, earthquakes or tornados that have potential to cause

plant structure or equipment damage of sufficient magnitude to threaten personnel or plant

safety. Non-naturally occurring events that can cause damage to plant facilities and include

aircraft crashes, missile impacts, etc.

2. Fire or Explosion

Fires can pose significant hazards to personnel and reactor safety. Appropriate for

classification are fires within the site Protected Area or which may affect operability of vital

equipment.

3. Hazardous Gas

Non-naturally occurring events that can cause damage to plant facilities and include toxic,

corrosive, asphyxiant or flammable gas leaks.

4. Security

Unauthorized entry attempts into the Protected Area, bomb threats, sabotage attempts, and

actual security compromises threatening loss of physical control of the plant.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 1 - Emergency Action Level Bases

5. Control Room Evacuation

Events that are indicative of loss of Control Room habitability. If the Control Room must be

evacuated, additional support for monitoring and controlling plant functions is necessary

through the emergency response facilities.

6. Judament

The EALs defined in other categories specify the predetermined symptoms or events that

are indicative of emergency or potential emergency conditions and thus warrant

classification. While these EALs have been developed to address the full spectrum of

possible emergency conditions which may warrant classification and subsequent

implementation of the Emergency Plan, a provision for classification of emergencies based

on operator/management experience and judgment is still necessary. The EALs of this

category provide the Emergency Director the latitude to classify emergency conditions

consistent with the established classification criteria based upon Emergency Director

judgment.

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

Category:

Subcategory:

Initiating Condition:

EAL:

H - Hazards

1 - Natural & Destructive Phenomena

Natural or destructive phenomena affecting the Protected Area

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HU1.1 Unusual Event

Seismic event identified by any two of the following:

" Earthquake felt in plant

" Unit 3 "Seismic Event Occurred" alarm (Panel SDF) or any amber Peak Shock
Annunciator light is lit

" National Earthquake Information Center (Note 4)

Note 4: The NEIC can be contacted by calling (303) 273-8500 (normal hours), or (303) 273-8428 (off normal
hours). Select option #1 and inform the analyst you wish to confirm recent seismic activity in the vicinity of IPEC.
Provide the analyst with the following IPEC coordinates: 410 15' 55" north latitude, 730 57' 08" west longitude.
Alternatively go to the USGS NEIC website: http:/learthquake.usgs.govleqcenterl.

Mode Applicability:

All

NEI 99-01 Basis:

,higs _EAL,.s categorized on the basis of the occurrence of an event of sufficient magnitude to

be of concern to plant operators.

P@amagemay 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

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 1 - Emergency Action Level Bases

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.
I h Deleted: [For most plants with

,Teseismic switches are set at an acceleration of about 0.01 gjoTe method of detection js seismic istrumentation,t

based on instrumentation, validated by a reliable source, or operator assessment, Deleted: ThisEALshouldbe....... ... ....... .... .... ... developed on site specific basis..

The National Earthquake Information Center can confirm if an earthquake has occurred in the Deleted: can be

a hDeleted: ] 3area of the plant.

IPEC Basis:

The method of detection with respect to emergency classification relies on the agreement of

the shift operators on-duty in the Control Room that the suspected ground motion is a "felt

earthquake" as well as the actuation of the IPEC seismic instrumentation. Consensus of the

Control Room operators with respect to ground motion helps avoid unnecessary classification

if the seismic switches inadvertently trip or detect vibrations not related to an earthquake.

The National Earthquake Information Center can confirm if an earthquake has occurred in the

area of the plant. The NEIC can be contacted by calling (303) 273-8500 (normal hours), or

(303) 273-8428 (off normal hours). Select option #1 and inform the analyst you wish to

confirm recent seismic activity in the vicinity of IPEC. Provide the analyst with the following

IPEC coordinates: 410 15' 55" north latitude, 730 57' 08" west longitude (ref 3).

Alternatively go to the USGS NEIC website:

http:llearthquake.usgs.gov/eqcenter/

The Strong Motion Accelerograph is located on the Unit 3 46' Elev., base mat; 100' Elev.,

Containment Structure Wall directly above the 46' Elev. Unit.

This event escalates to an Alert under EAL HA1.1 if the earthquake exceeds Operating Basis

Earthquake (OBE) levels.

IPEC Basis Reference(s):

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

1.
2.
3.
4.
5.

Unit 2 FSAR Section 5.1.2.2 Design Load Criteria
Unit 3 FSAR Section 16.1.3 General Seismic Design Criteria and Damping Values
Unit 2 FSAR Appendix 2A Meteorological Update Section 4.1.1 General
SOP-S-1 Seismic Monitoring Equipment
O-AOP-SEISMIC-1 Seismic Event

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HU1.2 Unusual Event

Tornado striking within Protected Area boundary

OR

Sustained high winds > 90 mph (40 m/sec)

Mode Applicability:

All

NEI 99-01 Basis:

This EAUýs categorized on the basis of the occurrence of an event of sufficient magnitude to o Deleted. These

be of concern to plant operators. Deetd:are ~

,This EAL is based on a tornado striking (touching down) or high winds within the Protected -' Deleted: EAL_#2_

Area.

- Deleted: [The high wind value
,Escalation of this emergency classification level, if appropriate, would be based on visible should be based on site specific

FSAR design basis as long as it isdamage, or by other in plant conditions, via HA1.2. within the range of the
instrumentation available for wind

IPEC Basis: 
speed.l¶

A tornado striking (touching down) within the Protected Area warrants declaration of an

Unusual Event regardless of the measured wine 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.

Sustained 90 mph is the Unit 3 design wind speed (ref. 1). As used in this EAL the term

"sustained high winds" is meant to exclude brief gusts above the specified wind speed of 90

mph.

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

IPEC Basis Reference(s):

1. Unit 3 FSAR Section 1.3 General Design Criteria

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HU1.3 Unusual Event

Turbine failure resulting in EITHER:

Casing penetration
OR

Damage to turbine or generator seals

Mode Applicability:

All

NEI 99-01 Basis:

,This EAL~s categorized on9tlhe basis of tthe occurrence of an event of suffici~en•t magnitude to

be of concern to plant operators.
-his E.AL. addresses main turbine rotating comrponent. failu.res 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 HU2.1 and HU3.1.

This EAL is consistent with the definition of aUnusual 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 HA1.3 based on

damage done by projectiles generated by the failure,. ...

IPEC Basis:

f. Deleted: These

Deleted: are

- "-Deleted: EAL #3¶t EAL #4T

.- {Deleted:_NOUE

SDeleted: or by the radiologicalreleases for a BWR, or in conjunction

with a steam generator tube rupture,
for a PWR. These latter events would
be classified by the radiological ICs or
Fission Product Barrier Ics

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

The turbine generator stores large amounts of rotational kinetic energy in its rotor. In the

unlikely event of a major mechanical failure, this energy may be transformed into both

rotational and translational energy of rotor fragments. These fragments may impact the

surrounding stationary parts. If the energy-absorbing capability of these stationary turbine

generator parts is insufficient, external missiles will be released. These ejected missiles may

impact various plant structures, including those housing safety related equipment.

In the event of missile ejection, the probability of a strike on a plant region is a function of the

energy and direction of an ejected missile and of the orientation of the turbine with respect to

the plant region.

IPEC Basis Reference(s):

None

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

H - Hazards

1 - Natural & Destructive Phenomena

Category:

Subcategory:

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HU1.4 Unusual Event

Flooding in any Table H-1 area that has the potential to affect safety-related equipment
needed for the current operating mode

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3

" Condensate Storage Tank 0 Auxiliary Feedpump Building
" RWST 0 P.A.B.
* Service Water Pump Structure 0 Fuel Storage Building
" Service Water Valve Pit East * Control Building
" Fuel Storage Building * Control Room
" Primary Auxiliary Building/Fan House * Service Water Pumps
" Vapor Containment Building * Refueling Water Tank
* 480 Volt Switchgear Room (Control * EDG Rooms

Bldg.) 9 Diesel Fuel Tanks
* Cable Spreading Room/Electrical 0 Vital Area Access to Containment

Tunnel * Appendix R Diesel Generator
* Central Control Room 0 Backup Service Water
" Diesel Generator Building/Fuel Tank

Area
" Auxiliary Feedwater Pump Building
* Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

All

NEI 99-01 Basis:

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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,This EAlNis categorized on the basis of lthe occ'urr.ence of an event of sufficient magnitude to. - Deleted: These

Deleted: a
be of concern to plant operators. (Deleted: are

,This EAL addresses the effect of internal flooding causeedby events such as component........ -Deleted: EAL #3 .1

failures, equipment misalignment, or outage activity mishaps.

,T~he •Table H-i Safe Shutdown Areas include those areas that contain systems required for / -- £Deleted: [ 2- --- ----- ---- ----- ---- ----- - [Delete: site sp ecific areas
safe shutdown of the plant, which are not designed to be partially or fully submerged (ref. 1 2). Deleted: The plant's IPEEE may

provide insight into areas to be
considered when developing this

Escalation of this emergency classification level, if appropriate, would be based visible damage EAL.]

via HA1.3, or by other plant conditions.

IPEC Basis:

The areas of concern are list in Table H-1 Safe Shutdown Areas. The listed areas consist of

the designated Class I structures, systems and components. Class I structures, systems and

components are those necessary to assure the capability to shutdown the reactor and maintain

it in the shutdown condition.

Flooding in these areas could have the potential to cause a reactor trip and could result in

consequential failures to important systems.

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

EAL Technical Bases
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HU1.5 Unusual Event

River Water Level > 14 ft. 6 in. (0MSL)

OR

Service Water Bay (Intake Structure) water level < 4 ft. 5 in. (OMSL)

Mode Applicability:

All

NEI 99-01 Basis: l- Deleted,"These

,This EALs categorized on the basis of the occurrence of an event of sufficient magnitude to ; (Deleted:

be of concern to plant operators. ( Deleted: are

,This EAL addresses external flooding and low intake (river) water levels that can also be Deleted: EAL#5¶
. .. ... ... ... ... ... ... ... ... ... ... ... ... ...... .......... ..... ..... . . . .. .. . . .. . . . . .. . . . . . ... ........................................................... ... ... ... ... ... ...... D e le te d : o th e r s ite sp e cific

precursors of more serious events. phenomena (such as hurricane, flood,
or seiche)

? Deleted: [Sites subject to severe-IE Bais --- weather as defined in the NUMARC

station blackout initiatives shouldinclude an EAL based on activation of
Unusual Events in this subcategory are categorized on the basis of the occurrence of an event the severe weather mitigation

procedures (e.g., precautionaryof sufficient magnitude to be of concern to plant operators. Escalation of the event to an Alert shutdowns, diesel testing, staff call-
outs. etc.).]m

occurs when the magnitude of the event is sufficient to result in damage to equipment

contained in the specified location.

This EAL covers high river water level conditions that could be a precursor of more serious

events as well as low river (intake) water level conditions which may threaten operability of

plant cooling systems.

River water level >_ 14.5 ft. above zero mean sea level (OMSL) corresponds to the maximum

anticipated river runup level (ref. 1).

EAL Technical Bases
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Service water bay (intake structure) level < 4.5 ft. below zero mean sea level (0MSL)

corresponds to the minimum level to support design service water flow rate. (ref. 2).

Unit 2

A level indicator is mounted on the railing in the Service Water Pit. There are hose clamps at 6

inch intervals starting 6 inches below the platform. The platform is at 6 foot elevation, and the

first bracket is at negative 2 foot elevation. There are fifteen hose clamps between the platform

and the first bracket. The indicator continues down to the negative 4 foot 6 inch elevation.

Other indicators of high river water level are use of tape/rope measurement or outfall level

reading (ref. 3).

Unit 3

To calculate river level, place measuring device (at least 8' long) through an open floor slot on

the river side of the traveling water screens at the intake structure. Measure the distance

between the 15 ft. elevation and current river height. Subtract the measurement I from 15 ft. to

determine river level (ref. 3).

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 2.5 Hydrology
2. Unit 3 FSAR Section 9.6.1 Service Water System
3. 2(3)-AOP-FLOOD Flooding

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.1 Alert

Two or more annunciators are lit on the Peak Shock Annunciator panel, one of which is
red

AND

Strong Motion Event Indicator is lit

AND

Earthquake confirmed by any of the following:

* Earthquake felt in plant

* National Earthquake Information Center (Note 4)

* Control Room indication of degraded performance of systems required for the safe
"...shutdown of the plant .

Note 4: The NEIC can be contacted by calling (303) 273-8500 (normal hours), or (303) 273-8428 (off normal
hours). Select option #1 and inform the analyst you wish to confirm recent seismic activity in the vicinity of IPEC.
Provide the analyst with the following IPEC coordinates: 410 15' 55" north latitude, 730 57' 08" west longitude.
Alternatively go to the USGS NEIC website: http:llearthquake.usgs.govleqcenter/.

Mode Applicability:

All

NEI 99-01 Basis:

,This EAL,,escalates from ,HU1 .1 jn that the occurrence of the event has resulted in visible -"Deleted: Thee.. . . . . .. . .. .. ... . . . .. .. .. . .. .... . . ... .......... .... .... ... ........ ........ ... .... ... ... ...... ..... .. ...... ... ........ .. ..... .... .... ... ... .. .. .. .... .. ..... ... .- e e t d1
damage to plant structures or areas containing equipment necessary for a safe shutdown, or '"isIbgory -

has caused damage to the safety systems in those structures evidenced by control indications L Ed: me NOUE Unusual Event

of degraded system response or performance. The occurrence of visible damage and/or Deleted: in HU1

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

EAL Technical Bases
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classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

Escalation 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- toforces beyond

design limits, and thus damage may be assumed to have occurred to plant safety systems.

Deleted: Cs

[ Deleted: gAL #111

The National Earthquake Information Center can confirm if an earthquake has occurred in the

area of the plant.

IPEC Basis:

Ground motion acceleration of 0.1 g horizontal or 0.05 g vertical is the Operating Basis

Earthquake for IPEC (ref. 1, 2).

Thewseismjc monitoring and recording equipment is normally maintained in a standby

condition.

The National Earthquake Information Center can confirm if an earthquake has occurred in the

area of the plant. The NEIC can be contacted by calling (303) 273-8500 (normal hours), or

(303) 273-8428 (off normal hours). Select option #1 and inform the analyst you wish to

confirm recent seismic activity in the vicinity of IPEC. Provide the analyst with the following

IPEC coordinates: 410 15' 55" north latitude, 730 57' 08" west longitude (ref. 3).

Alternatively go to the USGS NEIC website:

http://earthquake.usgs.gov/eqcenter/

The Strong Motion Accelerograph is located on the Unit 3 46' Elev., base mat; 100' Elev.,

Containment Structure Wall directly above the 46' Elev. Unit.

IPEC Basis Reference(s):

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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1. Unit 2 FSAR Section 5.1.2.2 Design Load Criteria
2. Unit 3 FSAR Section 16.1.3 General Seismic Design Criteria and Damping Values
3. Unit 2 FSAR Appendix 2A Meteorological Update Section 4.1.1 General

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 1 - Emergency Action Level Bases

Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting'Vital Areas

EAL:

HA1.2 Alert

Tornado striking or sustained high winds > 90 mph (40 m/sec) resulting in EITHER:
Visible damage to any Table H-1 plant structures containing safety systems or
components

OR
Control Room indication of degraded performance of safety systems

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3

" Condensate Storage Tank 0 Auxiliary Feedpump Building
" RWST 9 P.A.B.
" Service Water Pump Structure 0 Fuel Storage Building
" Service Water Valve Pit East a Control Building
" Fuel Storage Building * Control Room
* Primary Auxiliary Building/Fan House 0 Service Water Pumps
" Vapor Containment Building 0 Refueling Water Tank
" 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) * Diesel Fuel Tanks
• Cable Spreading Room/Electrical 0 Vital Area Access to Containment

Tunnel * Appendix R Diesel Generator
" Central Control Room * Backup Service Water
" Diesel Generator Building/Fuel Tank

Area
" Auxiliary Feedwater Pump Building
" Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

All

NEI 99-01 Basis: of te eent as esuled n * IDelete: The The
,This EALescalates from n_.U1.2 in that the occurrence of the event has resulted in visible Deleted: s

damage to plant structures or areas containing equipment necessary for a safe shutdown, or "?"Deleted: in this IC subcategory
has caused damage to the safety systems in those structures evidenced by control indications Deleted: the NOUE Unusual Event

, EALs

of degraded system response or performance. The occurrence of visible damage and/or Deleted: in HUl

degraded system response is intended to discriminate against lesser events. The initial
"report" should not be interpreted as mandating a lengthy damage assessment prior to

classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

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

Malfunction ,EALs.!...

,This EAL is based on a.tornado striking (touching down) or high winds that .h.a.e..caused visible.

damage to structures containing functions or systems required for safe shutdown of the plant.

,!PEC Basis:-..

This threshold addresses events that may have resulted in Safe Shutdown Areas being

subjected to forces (tornado or sustained high winds > 90 mph, ref. 1) beyond design limits

and thus damage may be assumed to have occurred to plant safety systems. Table H-1 Safe

Shutdown Areas house equipment the operation of which may be needed to ensure the

reactor safely reaches and is maintained shutdown (ref. 2, 3). As used in this EAL the term

"sustained high winds" is meant to exclude brief gusts above the specified wind speed of 90

mph.

A tornado striking (touching down) within the Protected Area resulting in visible damage

warrants declaration of an Alert regardless of the measured wind speed at the meteorological

EAL Technical Bases
Indian Point Energy Center Rev. XX
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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.

IPEC Basis Reference(s):

1. Unit 3 FSAR Section 1.3 General Design Criteria
2. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
3. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

EAL Technical Bases
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.3 Alert

Vehicle crash resulting in visible damage to EITHER:
Any Table H-1 plant structures containing safety systems or components

OR
Control Room indication of degraded performance of safety systems

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3

" Condensate Storage Tank * Auxiliary Feedpump Building
" RWST * P.A.B.
" Service Water Pump Structure . Fuel Storage Building
* Service Water Valve Pit East * Control Building
" Fuel Storage Building * Control Room
* Primary Auxiliary Building/Fan House * Service Water Pumps
" Vapor Containment Building 0 Refueling Water Tank
" 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) * Diesel Fuel Tanks
" Cable Spreading Room/Electrical * Vital Area Access to Containment

Tunnel 0 Appendix R Diesel Generator
* Central Control Room * Backup Service Water
* Diesel Generator Building/Fuel Tank

Area
* Auxiliary Feedwater Pump Building
" Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

All

NEI 99-01 Basis:

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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,The occurrence of visible d.amage and/oir cdegraded system_ respornse is isntended to .........

discriminate against lesser events. The initial report should not be interpreted as mandating a

lengthy damage assessment prior to classification. No attempt is made in this EAL to assess

the actual magnitude of the damage. The significance here is not that a particular system or

structure was damaged, but rather, that the event was of sufficient magnitude to cause this

degradation.

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

Malfunction gALs. .. .....................................................

This EAL addresses vehicle crashes 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.

IPEC Basis:

Table H-1 Safe Shutdown Areas house equipment the operation of which may be needed to

ensure the reactor reaches and is maintained in shutdown (ref. 1, 2).

If the vehicle crash is determined to be hostile in nature, the event is classified under security

based EALs.

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

EAL Technical Bases
Indian Point Energy Center Rev. XX
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HUI in that the occurrence of the
event has resulted in VISIBLE
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room indications of degraded system
response or performance.
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.4 Alert

Turbine failure-generated projectiles resulting in EITHER:
Visible damage to or penetration of any Table H-1 area containing safety systems or
components

OR
Control room indication of degraded performance of safety systems

Table H-1 Safe Shutdown Areas

Unit 2 7 Unit 3

9 Condensate Storage Tank 0 Auxiliary Feedpump Building
0 RWST * P.A.B.
0 Service Water Pump Structure 0 Fuel Storage Building
* Service Water Valve Pit East * Control Building
0 Fuel Storage Building 0 Control Room
* Primary Auxiliary Building/Fan House - Service Water Pumps
* Vapor Containment Building * Refueling Water Tank
* 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) e Diesel Fuel Tanks
* Cable Spreading Room/Electrical 0 Vital Area Access to Containment

Tunnel * Appendix R Diesel Generator
* Central Control Room * Backup Service Water
0 Diesel Generator Building/Fuel Tank

Area
* Auxiliary Feedwater Pump Building
* Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

All

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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NEI 99-01 Basis: • " ' • •-fDeleted:-D etd The The

,This EALjescalates from•HU1.3 n that the occurrence of the event has resulted in visible .-- Deleted: T
damage to plant structures or areas containing equipment necessary for a safe shutdown, or De:nhIDeee:Inthis IC subcategory

has caused damage to the safety systems in those structures evidenced by control indications '. 'etd the NOUE Unusual Event
'LEALsle

of degraded system response or performance. The occurrence of visible damage and/or Ieleted: in HU1

degraded system response is intended to discriminate against lesser events. The initial
"report" should not be interpreted as mandating a lengthy damage assessment prior to

classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

Escalation of this emergency classification level, if appropriate, would be based on System
.," Deleted: ICs I

M alfunction EA[_s ... . .. ... ......... ...... .... . . . . . .. . ... ..........._'

,This EAL addresses the threat to safety related equipment imposed byplrojectilessgenerated "( Deleted: EAL #41

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.

,PEC Basis: ........................

The turbine generator stores large amounts of rotational kinetic energy in its rotor. In the

unlikely event of a major mechanical failure, this energy may be transformed into both

rotational and translational energy of rotor fragments. These fragments may impact the

surrounding stationary parts. If the energy-absorbing capability of these stationary turbine

generator parts is insufficient, external missiles will be released. These ejected missiles may

impact various plant structures, including those housing safety related equipment.

In the event of missile ejection, the probability of a strike on a plant region is a function of the

energy and direction of an ejected missile and of the orientation of the turbine with respect to

the plant region.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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The list of Table H-1 areas includes all areas containing safety-related equipment, their

controls, and their power supplies (ref. 1, 2).

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

EAL Technical Bases
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.5 Alert

Flooding in any Table H-1 area resulting in EITHER:

An electrical shock hazard that precludes necessary access to operate or monitor
safety equipment

OR

Control room indication of degraded performance of required safety systems

Table H-1 Safe Shutdown Areas

Unit2 Unit 3
" Condensate Storage Tank * Auxiliary Feedpump Building
" RWST * P.A.B.
* Service Water Pump Structure * Fuel Storage Building
* Service Water Valve Pit East * Control Building
* Fuel Storage Building * Control Room
" Primary Auxiliary Building/Fan House * Service Water Pumps
* Vapor Containment Building * Refueling Water Tank
" 480 Volt Switchgear Room (Control * EDG Rooms

Bldg.) * Diesel Fuel Tanks
* Cable Spreading Room/Electrical * Vital Area Access to Containment

Tunnel * Appendix R Diesel Generator
* Central Control Room * Backup Service Water
* Diesel Generator Building/Fuel Tank

Area
* Auxiliary Feedwater Pump Building
" Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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All

NEI 99-01 Basis:

,This EALescalates frormnlU14 _n that the occurrence of the event has resulted in visible , Deleted TheThe

-- - - -Deleted:sa
damage to plant structures or areas containing equipment necessary for a safe shutdown, or "". Deleted: in this IC subcategory

has caused damage to the safety systems in those structures evidenced by control indications ',D.eeted: the NOUE Unusual Event

of degraded system response or performance. The occurrence of visible damage and/or Deleted: In HU1

degraded system response is intended to discriminate against lesser events. The initial
"report" should not be interpreted as mandating a lengthy damage assessment prior to

classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

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

M a lfu n c tio n ,! A -L s ...... .... ...... ................... ... ....... .... .... .... .... ....... ... ... ....... ... ... ...-- ... ... ... ............ .... .. ... .. ... ..... ........ ... .... ....... ......

,This EAL addresses thel effect of internal flo9ding cauysedl 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.

.f Deleted: EALA#¶1

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.,_........

IPEC Basis:

Flooding in Table H-1 Safe Shutdown Areas could have the potential to cause a reactor trip

and could result in consequential failures to important systems (ref. 1, 2).

iI,
Deleted: [The site specific areas
include those areas that contain
systems required for safe shutdown
of the plant, which are not designed
to be partially or fully submerged. The
plant's IPEEE may provide insight
into areas to be considered when
developing this EAL]

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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IPEC Basis Reference(s):

1. Unit 2 FSAR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FSASR Section 16.1.2 Classification of Particular Structures and Equipment

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.6 Alert

River Water Level > 15 ft. (OMSL)

OR

Low Service Water Bay (Intake Structure) level resulting in a loss of service water flow

Mode Applicability:

All

NEI 99-01 Basis:

,This EAL.•scalates from HU1.4 jrn that the occurrence of the event has resulted in visible Deleted: TheThe
Deleted: s

damage to plant structures or areas containing equipment necessary for a safe shutdown, or " Deleted: in this IC subcategory

has caused damage to the safety systems in those structures evidenced by control indications [Deleted: the NOUE Unusual Event

of degraded system response or performance. The occurrence of visible damage and/or Deleted: in HU1 1
degraded system response is intended to discriminate against lesser events. The initial
"report" should not be interpreted as mandating a lengthy damage assessment prior to

classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

Escalation of this emergency classification level, if appropriate, would be based on System Deleted: Cs

Malfunction ----------------------------------------------------------- I'
This EAL addresses other site specific phenomena that result in visible damage to vital areas Deleted: EAL#6¶

or results in indication of damage to safety structures, systems, or components containing

functions and systems required for safe shutdown of the plant (such as hurricane, flood, or

seiche) that can also be precursors of more serious events.

EAL Technical Bases
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J P E C .B a s is : .... ...... .... .... ...... .... ..................... ... ... ... ........ .... ... .......... ... .... ....... .... ... ........ . .. .. ... .. ........ ....... ....... ....... .... ........... ....... ... ... "

HA1.6 covers high river water level conditions that could pose a significant threat to plant

safety as well as low river (intake) water level conditions which may threaten operability of vital

emergency plant cooling systems.

A river water level of 15.25 ft. (rounded to 15 ft). is considered the critical elevation beyond

which water would begin to enter plant buildings.

Low intake levels could be caused either by Intake Structure and/or Traveling Screen blockage

due to debris or ice or due to a loss of level in the Hudson River. This represents a significant

challenge to plant safety.

Unit 2

A level indicator is mounted on the railing in the Service Water Pit. There are hose clamps at 6

inch intervals starting 6 inches below the platform. The platform is at 6 foot elevation, and the

first bracket is at negative 2 foot elevation. There are fifteen hose clamps between the platform

and the first bracket. The indicator continues down to the negative 4 foot 6 inch elevation.

Other indicators of high river water level are use of tape/rope measurement or outfall level

reading (ref. 3).

Unit 3

To calculate river level, place measuring device (at least 8' long) through an open floor slot on

the river side of the traveling water screens at the intake structure. Measure the distance

between the 15 ft. elevation and current river height. Subtract the measurement I from 15 ft. to

determine river level (ref. 3).

The Unit 3 Service Water Pump suctions are at 10 ft. 11 3/8 in. below 0MSL (ref. 2).

IPEC Basis Reterence(s):

-- Deleted: [Sites subject to severe
weather as defined in the NUMARC
station blackout initiatives should
include an EAL based on activation of
the severe weather mitigation
procedures (e.g., precautionary
shutdowns, diesel testing, staff call-
outs, etc.).]¶

Indian Point Energy Center
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1. Unit 2 FSAR Section 2.5 Hydrology
2. Unit 3 FSAR Section 9.6.1 Service Water System
3. 2(3)-AOP-FLOOD Flooding
4. 3-AOP-SWL-1 Low Service Water Bay Level

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 1 - Emergency Action Level Bases

Category:

Subcategory:

H - Hazards

2 - Fire or Explosion

Initiating Condition: Fire within the Protected Area not extinguished within 15 minutes of
detection or explosion within the Protected Area

EAL:

HU2.1 Unusual Event

I

Fire in any Table H-larea not extinguished within 15 minutes (Note 3) of Control Room
notification or verification of a control room fire alarm

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table H-1 Safe Shutdown Areas

Unit 2 II Unit 3

* Condensate Storage Tank * Auxiliary Feedpump Building
* RWST * P.A.B.
* Service Water Pump Structure * Fuel Storage Building
* Service Water Valve Pit East * Control Building
* Fuel Storage Building • Control Room
* Primary Auxiliary Building/Fan House * Service Water Pumps
* Vapor Containment Building * Refueling Water Tank
0 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) * Diesel Fuel Tanks
* Cable Spreading Room/Electrical * Vital Area Access to Containment

Tunnel a Appendix R Diesel Generator
• Central Control Room 0 Backup Service Water
0 Diesel Generator Building/Fuel Tank

Area
* Auxiliary Feedwater Pump Building
* Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

All

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 169 of 336



a0z-Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

REFERENCE USE Page 1 170 of 1336

Attachment 1 - Emergency Action Level Bases

NEI 99-01 Basis:

This EAL addresses the magnitude and extent of firesfhat may be potentially significant ....

precursors of damage to safety systems. It addresses the fire, and not9 the__degradation in ......

performance of affected systems that may result.

As used here, detection is visual observation and report by plant personnel or sensor alarm

indication.
,The 15 minute time period begins with a credible notification that a fire is occurring,_or

indication of a fire detection system alarm/actuation. Verification of a fire detection system

alarm/actuation includes actions that can be taken within the control room or other nearby site

specific location to ensure that it is not spurious. An alarm is assumed to be an indication of a

fire unless it is disproved within the 15 minute period by personnel dispatched to the scene. In

other words, a personnel report from the scene may be used to disprove a sensor alarm if

received within 15 minutes of the alarm, but shall not be required to verify the alarm.

The intent of this 15 minute duration is to size the fire and to discriminate against small fires

that are readily extinguished (e.g., smoldering waste paper basket).

Escalation of this emergency classification level, if appropriate, would be based on HA2.1.

IPEC Basis:

Fire, as used in this EAL, means 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.

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

[ - Deleted: or EXPLOSIONS

I Deee:IEXLSO

D!"" elete : EA L #=• im

Deleted: [The site specific list should
be 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 IC 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,

.1 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
f in vital areas or Mte fire could damage

o equipment inside vital areas or that
precludes access to vital areas.]
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Formatted: Font: Italic
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Category: H - Hazards

Subcategory: 2- Fire or Explosion

Initiating Condition: Fire within the Protected Area not extinguished within 15 minutes of
detection or explosion within the Protected Area

EAL:

HU2.2 Unusual Event

Explosion within Protected Area boundary

Mode Applicability:

All

NEI 99-01 Basis:

This EAL addresses the magnitude and extent of pxplosions that may be potentially significant

precursors of damage to safety systems. It addresses thq explosion, and not the degradato.n

in performance of affected systems that may result.

As used here, detection is visual observation and report by plant personnel or sensor alarm

indication.

This EAL addresses the magnitude and extent ofexplosions 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.
rThis EAL addresses on ly 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 director also needs to consider any security aspects of the explosion, if

applicable.

Escalation of this emergency classification level, if appropriate, would be based on HA2.1.

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

IPEC Basis:

As used here, an explosion is a rapid, violent, unconfined combustion or a catastrophic failure

of pressurized equipment that potentially imparts significant energy to nearby structures and

materials.

If the explosion is determined to be hostile in nature, the event is classified under security

based EALs.

IPEC Basis Reference(s):

None
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Attachment 1 - Emergency Action Level Bases

Category: H - Hazards

Subcategory: 2 - Fire or Explosion

Initiating Condition: Fire or explosion affecting the operability of plant safety systems
required to establish or maintain safe shutdown

EAL:

HA2.1 Alert

Fire or explosion resulting in EITHER:

Visible damage to any Table H-1 area containing safety systems or components

OR

Control Room indication of degraded performance of safety systems

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3
* Condensate Storage Tank 0 Auxiliary Feedpump Building
* RWST * P.A.B.
* Service Water Pump Structure 0 Fuel Storage Building
* Service Water Valve Pit East 0 Control Building
e Fuel Storage Building 9 Control Room
0 Primary Auxiliary Building/Fan House 0 Service Water Pumps
* Vapor Containment Building 0 Refueling Water Tank
0 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) 0 Diesel Fuel Tanks
* Cable Spreading Room/Electrical 6 Vital Area Access to Containment

Tunnel 0 Appendix R Diesel Generator
e Central Control Room e Backup Service Water
o Diesel Generator Building/Fuel Tank

Area
* Auxiliary Feedwater Pump Building
* Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

All
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NEI 99-01 Basis:

Visible damage is used to identify the magnitude of the fire or explosion and to discriminate

against minor fires and explosionS.

The reference to structures containing safety systems or components is included to

discriminate against fires or explosions in areas having a low probability of affecting safe

operation. The significance here is not that a safety system was degraded but the fact that the

fire or explosion was large enough to cause damage to these systems.

The use of visible damage should not be interpreted as mandating a lengthy damage

assessment prior to classification. The declaration of an Alert and the activation of the

Technical Support Center will provide the Emergency Director with the resources needed to

perform detailed damage assessments.

The Emergency Director also needs to consider any security aspects of the explosion.

. " Deleted: [This EAL should specify
,Escalation of this emergency classification level, if appropriate, will be based on System .... site specific structures or areas that

I contain safety system, or component
Malfunctions, Fission Product Barrier Degradation or Abnormal Rad Levels / Radiological and functions required for safe

M tshutdown of the plant. Site specific
EffI uent EALs.. I Safe Shutdown Analysis should be

consulted for equipment and plant
areas required to establish orIPEC Basis: ,maintain safe shutdown.]JF

{ Deleted: ICs
The listed areas contain functions and systems required for the safe shutdown of the plant (ref.

1).

Fire, as used in this EAL, means 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.

An explosion is a rapid, violent, unconfined combustion or a catastrophic failure of pressurized

equipment that potentially imparts significant energy to nearby structures and materials.
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Attachment 1 - Emergency Action Level Bases

A steam line break or steam explosion that damages permanent structures or equipment

would be classified under this EAL. The method of damage is not as important as the

degradation of plant structures or equipment. The need to classify the steam line break itself is

considered in fission product barrier degradation monitoring (EAL Category F).

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment
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Attachment 1 - Emergency Action Level Bases

Category: H - Hazards

Subcategory: 3 - Hazardous Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases deemed
detrimental to normal plant operations

EAL:

HU3.1 Unusual Event

Toxic, corrosive, asphyxiant or flammable gases in amounts that have or could adversely
affect normal plant operations

Mode Applicability:

All

NEI 99-01 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 may be worn does not eliminate the need to declare the event.
ThisALis not intended to uir significant assessment or quantification. It assumes an - Deleted: ICThi•A isno iten edto requý_e _ nfc n as e sm n .................... ion............... _an.......... r

uncontrolled process that has the potential to affect 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 HA3. 1.

IPEC Basis:
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Attachment 1 - Emergency Action Level Bases

As used in this EAL, affecting normal plant operations means that activities at the plant site

associated with routine testing, maintenance, or equipment operations, in accordance with

normal operating or administrative procedures have been impacted. Entry into abnormal or

emergency operating procedures, or deviation from normal security or radiological controls

posture, is a departure from normal plant operations and thus would be considered to have

been affected.

The release may have originated within the Site Boundary, or it may have originated offsite

and subsequently drifted onto the Site Boundary. Off site events (e.g., tanker truck accident

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.

Some gases are toxic by their very nature. Others, like carbon dioxide, can be lethal if it

reduces oxygen to low concentrations (asphyxiant) that are immediately dangerous to life and

health (IDLH). Oxygen deficient atmospheres (less than 19.5% oxygen) are considered IDLH

(ref. 1). NRC position is that anytime carbon dioxide is discharged in plant areas such that the

area becomes uninhabitable, regardless of whether anyone is in the areas, conditions for

classification exist. The EAL assumes an uncontrolled process that has the potential to affect

plant operations or personnel safety. Releases occurring during planned surveillance activities

or planned maintenance/tag-out activities, therefore, are excluded.

Should the release affect access to plant Safe Shutdown 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.

IPEC Basis Reference(s):

None

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 178 of 336



zýEntergy
-r T

IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY
RELATED

PROCEDURE
IP-EP-AD13 Revision XX

.4. 4

REFERENCE USE Page1 179 of 1336

Attachment 1 - Emergency Action Level Bases

Category: H - Hazards

Subcategory: 3 - Hazardous Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases deemed
detrimental to normal operation of the plant

EAL:

HU3.2 Unusual Event

Recommendation by local, county or state officials to evacuate or shelter site personnel
based on off site event

Mode Applicability:

All

NEI 99-01 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 may be worn does not eliminate the need to declare the event.

ThiEAL is not intended to require significant assessment or quantification. It assumesan ...a

uncontrolled process that has the potential to affect 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 HA3.

IPEC Basis:

_.. (Deleted: IC
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Attachment 1 - Emergency Action Level Bases

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.

Offsite events (e.g., tanker truck accident releasing toxic gases, etc.) are considered in this

EAL because they may adversely affect normal plant operations.

State officials may determine the evacuation area for offsite spills by using the Department of

Transportation (DOT) Evacuation Tables for Selected Hazardous Materials in the DOT

Emergency Response Guide for Hazardous Materials.

Should the release affect plant Safe Shutdown 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.

IPEC Basis Reference(s):

None
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Attachment 1 - Emergency Action Level Bases

Category:

Subcategory:

H - Hazards

3 - Hazardous Gas

Initiating Condition: Access to a vital area is prohibited due to release of toxic, corrosive,
asphyxiant or flammable gases which jeopardizes operation of
systems required to maintain safe operations or safely shutdown the
reactor

EAL:

HA3.1 Alert

Access to any Table H-1 area is prohibited due to release of toxic, corrosive, asphyxiant or
flammable gases which jeopardizes operation of systems required to maintain safe
operations or safely shutdown the reactor

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3

" Condensate Storage Tank * Auxiliary Feedpump Building
* RWST * P.A.B.
" Service Water Pump Structure * Fuel Storage Building
* Service Water Valve Pit East * Control Building
" Fuel Storage Building * Control Room
" Primary Auxiliary Building/Fan House * Service Water Pumps
" Vapor Containment Building * Refueling Water Tank
" 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) * Diesel Fuel Tanks
" Cable Spreading Room/Electrical 0 Vital Area Access to Containment

Tunnel e Appendix R Diesel Generator
* Central Control Room 0 Backup Service Water
" Diesel Generator Building/Fuel Tank

Area
" Auxiliary Feedwater Pump Building
1 Battery Room (Control Bldg. 33'0" el.) I

Mode Applicability:

All

Indian Point Energy Center
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NEI 99-01 Basis:

Gases in a vital area can affect the ability to safely operate or safely shutdown the reactor.

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

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.

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 shutdown beyond that already allowed by Technical

Specifications at the time of 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.

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 emergency classification level, if appropriate, will be based on System

Malfunctions, Fission Product Barrier Degradation or Abnormal Rad Levels / Radioactive ___________t.{Deleted: Ics

EffluentEAL-s.---- -- ---------- ----

IPEC Basis:
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Attachment 1 - Emergency Action Level Bases

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 of the plant. Table H-1 safe shutdown areas contain systems that are operated

to establish or maintain safe shutdown (ref. 1).

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment
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Attachment 1 - Emergency Action Level Bases

Category: H - Hazards

Subcategory: 4- Security

Initiating Condition: Confirmed security condition or threat which indicates a potential
degradation in the level of safety of the plant

EAL:

HU4.1 Unusual Event

A security condition that does not involve a hostile action as reported by the Security Shift
Supervisor

OR
A credible site-specific security threat notification

OR
A validated notification from NRC providing information of an aircraft threat

Mode Applicability:

All

NEI 99-01 Basis:

,Timely and accurate communic ation between Sec urity Shift S upe.rvision and the Control Room Deleted: Note:

is crucial for the implementation of effective Security EALs.

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 HA4.1, HS4.1 and HG1.1.

A higher initial classification could be made based upon the nature and timing of the security

threat and potential consequences. The,,Shift Manager shall consider upgrading the - - Deleted- licensee

emergency response status and emergency classification level in accordance with the site's

Safeguards Contingency Plan and Emergency Plan.
.,•Deleted: EAL #1

1 st Threshold-

Reference is made to site specific security shift supervision because these individuals are the

designated personnel on-site qualified and trained to confirm that a security event is occurring
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or has occurred. Training on security event classification confirmation is closely controlled due

to the strict secrecy controls placed on the plant Safeguards Contingency Plan.

This threshold is based on site specific security plans. Site specific Safeguards Contingency

Plans are based on guidance provided by NEI 03-12.

2 7nd Threshold ---- -.-.-.-------------- ----------------------------- -- - Formatted: Font: Bold, Superscript

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 plant to which

the specific threat is made need declare the Notification of an Unusual Event.

The determination of "credible" is made through use of information found in the site specific

Safeguards Contingency Plan.
Deleted: EAL #3

,3 -rd T h re s h o ld . . . .. . .. ... .... .... ... ... ... ... ... ....... ...... ..... . ... .... ... ......... . ... ... .... .... ... .... ... ... .. ...... . . ... ... .... ... ... .... ... .... .. . ... .. ... ... ... .... ... .. ... ..... -. '. Fo rm a tted : Fo nt: Bo ld, S upe rscript

The intent of this EAL is to ensure that notifications for the aircraft threat are made in a timely

manner and that Offsite Response Organizations and plant personnel are at a state of

heightened awareness regarding the credible threat. It is not the intent of this EAL to replace

existing non-hostile related EALs involving aircraft.

This EAL is met when a plant receives information regarding an aircraft threat from NRC.

Validation is performed by calling the NRC or by other approved methods of authentication.

Only the plant to which the specific threat is made need declare the Unusual Event.

The NRC Headquarters Operations Officer (HOO) will communicate to,!PEC if the threat .. .... thelicensee

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 HA4.1 would be appropriate if

the threat involves an airliner within 30 minutes of the plant.
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Attachment 1 - Emergency Action Level Bases

IPEC Basis:

Hostile Action: An act toward a nuclear power plant or its personnel that includes the use of

violent force to destroy equipment, take hostages, and/or 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 the Nuclear Power Plant. 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).

O-AOP-SEC-1 Response to Security Compromise s (ref. 2) provides guidance for response to

security related events based on contingency events at the IPEC Plant.

IPEC Basis Reference(s):

1. IPEC Safeguards Contingency Plan
2. O-AOP-SEC-1 Response to Security Compromise

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 4- Security

Initiating Condition: Hostile action within the owner controlled area or airborne attack threat

EAL:

HA4.1 Alert

A hostile action is occurring or has occurred within the Owner Controlled Area as reported
by the Security Shift Supervisor

OR
A validated notification from NRC of an airliner attack threat within 30 minutes of the site

Mode Applicability:

All

NEI 99-01 Basis:

Timely and accurate communication between Security Shift Supervision and-the Control Room Deleted: Note:

is crucial for the implementation of effective Security EALs.

These EALs address 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).
Deleted: EAL #1

-1st Threshold

This EAL addresses the potential for a very rapid progression of events due to a hostile action.

It is not intended to address incidents that are accidental events or acts of civil disobedience,
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Attachment 1 - Emergency Action Level Bases

such as small aircraft impact, hunters, or physical disputes between employees within the

Owner Controlled Area. Those events are adequately addressed by other EALs.

Note that this EAL is applicable for any hostile action occurring, or that has occurred, in the

Owner Controlled Area. This includes ISFSI's that may be outside the Protected Area but still

within the Owner Controlled Area.

,Although nuclear. plant security officers. are. well trained and prepared to protect against hostile

action, it is appropriate for Offsite Response Organizations to be notified and encouraged to

begin activation (if they do not normally) to be better prepared should it be necessary to

consider further actions•--------------------------------------------.....

Jf not previously notified by the NRC that the. ai.rborne hostile ac.tion, was in-tentional,_thenit

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 d Threshold

This EAL addresses the immediacy of an expected threat arrival or impact on the site within a

relatively short time.

The intent of this EAL is to ensure that notifications for the airliner attack threat are made in a

timely manner and that Offsite Response Organizations and plant personnel are at a state of

heightened awareness regarding the credible threat. Airliner is meant to be a large aircraft with

the potential for causing significant damage to the plant.

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 plant to which the specific threat is

made need declare the Alert.

The NRC Headquarters Operations Officer (HOO) will communicate toJPEC if the threat .....

involves an airliner (airliner is meant to be a large aircraft with the potential for causing
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significant damage to the plant). The status and size of the plane may be provided by NORAD

through the NRC.

IPEC Basis:

Hostile Action: An act toward a nuclear power plant or its personnel that includes the use of

violent force to destroy equipment, take hostages, and/or 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 the nuclear power plant. 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).

IPEC Basis Reference(s):

1. IPEC Safeguards Contingency Plan
2. O-AOP-SEC-1 Response to Security Compromise

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 4 - Security

Initiating Condition: Hostile action within the Protected Area

EAL:

HS4.1 Site Area Emergency

A hostile action is occurring or has occurred within the Protected Area as reported by the
Security Shift Supervisor

Mode Applicability:

All

NEI 99-01 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, 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.

The fact that the site is under serious attack with minimal time available for further preparation

or additional assistance to arrive requires 4ffsite Response Organizations readiness and -( Deleted: ORO

preparation for the implementation of protective measures.

This EAL addresses the potential for a very rapid progression of events due to a hostile 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 Deleted: Those events are
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Although nuclear plant security officers are well trained and prepared to protect against hostile

action, it is appropriate for Off-Site Response Organizationsto be notified and encouraged to _ - l R
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begin preparations for public protective actions (if they do not normally) 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, if appropriate, would be based on actual plant

status after impact or progression of attack.

IPEC Basis:

Reference is made to the Security Shift Supervisor because this individual is the designated

on-site person 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 IPEC Safeguards Contingency Plan (Safeguards) (ref. 1).

IPEC Basis Reference(s):

1. IPEC Safeguards Contingency Plan
2. O-AOP-SEC-1 Response to Security Compromise

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 4 - Security

Initiating Condition: Hostile action resulting in loss of physical control of the facility

EAL:

HG4.1 General Emergency

A hostile action has occurred such that plant personnel are unable to operate equipment
required to maintain safety functions

OR

A hostile action has caused failure of Spent Fuel Cooling Systems and imminent fuel
damage is likely

Mode Applicability:

All

NEI 99-01 Basis:

lis ThreshoSld

This EAL threshold 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.

- Deleted: EAL #1

TOhese safety functions arejreactivity control, RCS inventory, and secondary heat removal,

Los~sofphysical control of the control room or remote shutdown cap-abilit alone_ may not-- -
prevent the ability to maintain safety functions per se. Design of the remote shutdown

capability and the location of the transfer switches should be taken into account. Primary

emphasis should be placed on those components and instruments that supply protection for

a nd info rm atio n a bo ut safety functio ns, . ....... ... ... ... ...-.............................................................................

If control of the plant equipment necessary to maintain safety functions can be transferred to

another location, then the threshold is not met.

Deleted: [Typically,t

{Formatted: Font: Not Italic
Deleted: reactivity control (ability to
shut down the reactor and keep it
shutdown) reactor water level (ability
to cool the core), and decay heat

• I removal (ability to maintain a heat
sink) for a BWR. The equivalent
functions for a PWR are

J Deleted:]
Formatted: Font: Not Italic

f Formatted: Font: Not Italic

F o r m att ed.. : Fo n t: N o t Ita ic =
Deleted: ]

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 192 of 336



!ý--Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

REFERENCE USE Page 193 of 1336

Attachment 1 - Emergency Action Level Bases
, ý Deleted: EAL#2

2 rd Threshold

This EAL threshold addresses failure of spent fuel cooling systems as a result of hostile action

if imminent fuel damage is likely, such as when a freshly off-loaded reactor core is in the spent

fuel pool.

_j..1Deleted:[Afreshlyoff'/oadedreact°r]

j
,IPEC Basis:

None

Deleted: [A freshly off-loaded reactor
core is defined by site specific-~~~~~~~~~~~~~~~~~~~~' [ criteria. I11

IPEC Basis Reference(s):

1. IPEC Safeguards Contingency Plan
2. O-AOP-SEC-1 Response to Security Compromise
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Category: H - Hazards

Subcategory: 5 - Control Room Evacuation

Initiating Condition: Control Room evacuation has been initiated

EAL:

HA5.1 Alert

Control Room evacuation initiated

Mode Applicability:

All

NEI 99-01 Basis:

With the Control Room evacuated, additional support, monitoring and direction through the

Technical Support Center and/or other emergency response facility is necessary.

Inability to establish plant control from outside the control room will escalate this event to a Site

Area Emergency.

IPEC Basis:

2(3)-AOP-SSD Control Room Inaccessibility Safe Shutdown Control, provides the instructions

for tripping the unit, and maintaining RCS inventory from outside the Control Room. The Shift

Manager (SM) 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.

IPEC Basis Reference(s):

1. 2(3)-AOP-SSD Control Room Inaccessibility Safe Shutdown Control

EAL Technical Bases
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Category: H - Hazards

Subcategory: 5 - Control Room Evacuation

Initiating Condition: Control Room evacuation has been initiated and plant control cannot
be established

EAL:

HS5.1 Site Area Emergency

Control Room evacuation has been initiated
AND

Control of the plant cannot be established within 15 min.

Mode Applicability:

All

NEI 99-01 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 barrier damage may not yet be indicated).

The intent of the EAL is to establish control of important plant equipment and knowledge of

important plant parameters in a timely manner. Primary emphasis should be placed on those

components and instruments that supply protection for and information about safety functions.

Typically, these safety functions are reactivity control, RCS inventory, qno speconldary heat

removal.

The determination of whether or not control is established at the remote shutdown panel is

based on Emergency Director (ED) judgment. The Emergency Director is expected to make a

reasonable, informed judgment within the site specific time for transfer (15 min.) that the ,Shift

Manager has control of the plant from the remote shutdown panel.

,Escalation of this emergency-classification level, if appropriate, would be by Fission Product

Barrier Degradation or Abnormal Rad Levels/Radiological Effluent EALs.
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removal (ability to maintain a heat
sink) for a BWR. The equivalent
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IPEC Basis:

2(3)-AOP-SSD Control Room Inaccessibility Safe Shutdown Control, provides the instructions

for tripping the unit, and maintaining RCS inventory from outside the Control Room. The Shift

Manager (SM) 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.

The 15 minute criteria applies from the time that the Control Room is evacuated.

IPEC Basis Reference(s):

1. 2(3)-AOP-SSD Control Room Inaccessibility Safe Shutdown Control

Indian Point Energy Center
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Category:

Subcategory:

H - Hazards

6- Judgment

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director
warrant declaration of a UE

EAL:

HU6.1 Unusual Event

Other conditions exist that in the judgment of the Emergency Director indicate that events
are in progress or have occurred which indicate a potential degradation of the level of
safety of the plant or indicate a security threat to facility protection has been initiated. No
releases of radioactive material requiring offsite response or monitoring are expected
unless further degradation of safety systems occurs

Mode Applicability:

All

NEI 99-01 Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Emergency Director to fall under the U.nusual Event emergency classification level... ..............

IPEC Basis:

The Emergency Director is the designated onsite individual having the responsibility and

authority for implementing the IPEC Emergency Plan. The Shift Manager (SM) initially acts in

the capacity of the Emergency Director and takes actions as outlined in the Emergency Plan

implementing procedures. If required by the emergency classification or if deemed appropriate

by the Emergency Director, emergency response personnel are notified and instructed to

report to their emergency response locations. In this manner, the individual usually in charge of

activities in the Control Room is responsible for initiating the necessary emergency response,

but Plant Management is expected to manage the emergency response as soon as available

EAL Technical Bases
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to do so in anticipation of the possible wide-ranging responsibilities associated with managing

a major emergency (ref. 1).

IPEC Basis Reference(s):

1. IPEC Emergency Plan Section 8.0, Organization

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 198 of 336



'azý-Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD1 3 Revision XX

REFERENCE USE Page 199 of 1 336

Attachment 1 - Emergency Action Level Bases

Category: H - Hazards

Subcategory: 6 - Judgment

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director
warrant declaration of an Alert

EAL:

HA6.1 Alert

Other conditions exist that in the judgment of the Emergency Director indicate that events
are in progress or have occurred which involve EITHER:

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 beyond the site boundary.

Mode Applicability:

All

NEI 99-01 Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Emergency Director to fall under the Alert emergency classification level.

IPEC Basis:

The Emergency Director is the designated onsite individual having the responsibility and

authority for implementing the IPEC Emergency Plan. The Shift Manager (SM) initially acts in

the capacity of the Emergency Director and takes actions as outlined in the Emergency Plan

implementing procedures. If required by the emergency classification or if deemed appropriate

by the Emergency Director, emergency response personnel are notified and instructed to

report to their emergency response locations. In this manner, the individual usually in charge of

EAL Technical Bases
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activities in the Control Room is responsible for initiating the necessary emergency response,

but Plant Management is expected to manage the emergency response as soon as available

to do so in anticipation of the possible wide-ranging responsibilities associated with managing

a major emergency (ref.1).

IPEC Basis Reference(s):

1. IPEC Emergency Plan Section 8.0, Organization

Indian Point Energy Center
EAL Technical Bases
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Category: H - Hazards

Subcategory: 6 - Judgment

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director
warrant declaration of Site Area Emergency

EAL:

HS6.1 Site Area Emergency

Other conditions exist that in the judgment of the Emergency Director indicate that events
are in progress or have occurred which involve EITHER:

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 (1 Rem TEDE and 5 Rem thyroid CDE) beyond the site
boundary

Mode Applicability:

All

NEI 99-01 Basis:

This EALaddresses ulnanticipatedconditions not address~ed explicitly elsewhere but that Deleted: is intende

warrant declaration of an emergency because conditions exist which are believed by the

Emergency Director to fall under the emergency class description for Site Area Emergency.

IPEC Basis:

The Emergency Director is the designated onsite individual having the responsibility and

authority for implementing the IPEC Emergency Plan. The Shift Manager (SM) initially acts in

the capacity of the Emergency Director and takes actions as outlined in the Emergency Plan

implementing procedures. If required by the emergency classification or if deemed appropriate
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by the Emergency Director, emergency response personnel are notified and instructed to

report to their emergency response locations. In this manner, the individual usually in charge of

activities in the Control Room is responsible for initiating the necessary emergency response,

but Plant Management is expected to manage the emergency response as soon as available

to do so in anticipation of the possible wide-ranging responsibilities associated with managing

a major emergency (ref. 1).

IPEC Basis Reference(s):

1. IPEC Emergency Plan Section 8.0, Organization

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 6 - Judgment

Initiating Condition: Other conditions existing that in the judgment of the Emergency
Director warrant declaration of General Emergency

EAL:

HG6.1 General Emergency

Other conditions exist that in the judgment of the Emergency Director indicate that events
are in progress or have occurred which involve EITHER:

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 (1 Rem TEDE and 5 Rem thyroid CDE) beyond the site boundary

Mode Applicability:

All

NEI 99-01 Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Emergency Director to fall under the emergency classification level description for General

Emergency.

IPEC Basis:

The Emergency Director is the designated onsite individual having the responsibility and

authority for implementing the IPEC Emergency Plan. The Shift Manager (SM) initially acts in

the capacity of the Emergency Director and takes actions as outlined in the Emergency Plan

implementing procedures. If required by the emergency classification or if deemed appropriate

by the Emergency Director, emergency response personnel are notified and instructed to

EAL Technical Bases
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report to their emergency response locations. In this manner, the individual usually in charge of

activities in the Control Room is responsible for initiating the necessary emergency response,

but Plant Management is expected to manage the emergency response as soon as available

to do so in anticipation of the possible wide-ranging responsibilities associated with managing

a major emergency (ref. 1).

Releases can reasonably be expected to exceed EPA PAG plume exposure levels outside the

Site Boundary.

IPEC Basis Reference(s):

1. IPEC Emergency Plan Section 8.0, Organization

Indian Point Energy Center
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Category S - System Malfunction

EAL Group: Hot Conditions (RCS temperature > 200'F); EALs

in this category are applicable only in one or more

hot operating modes.

Numerous system-related equipment failure events that warrant emergency classification have

been identified in this category. They may pose actual or potential threats to plant safety.

The events of this category pertain to the following subcategories:

1. Loss of AC Power

Loss of emergency AC electrical power can compromise plant safety system operability

including decay heat removal and emergency core cooling systems which may be

necessary to ensure fission product barrier integrity. This category includes loss of onsite

and offsite sources for 480 VAC safeguards buses.

2. ATWS / Criticality

Events related to failure of the Reactor Protection System (RPS) to initiate and complete

reactor trips. In the plant licensing basis, postulated failures of the RPS to complete a

reactor trip comprise a specific set of analyzed events referred to as Anticipated Transient

Without Scram (ATWS) events. For EAL classification however, ATWS is intended to mean

any trip failure event that does not achieve reactor shutdown. If RPS actuation fails to

assure reactor shutdown, positive control of reactivity is at risk and could cause a threat to

Fuel Clad, RCS and Containment integrity. Inadvertent criticalities pose potential personnel

safety hazards as well being indicative of losses of reactivity control.

3. Inability to Reach Shutdown Conditions

One EAL falls into this subcategory. It is related to the failure of the plant to be brought to

the required plant operating condition required by technical specifications if a limiting

condition for operation (LCO) is not met.

EAL Technical Bases
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4. Instrumentation /Communications

Certain events that degrade plant operator ability to effectively assess plant conditions

within the plant warrant emergency classification. Loss of annunciators or indicators is in

this subcategory.

Certain events that degrade plant operator ability to effectively communicate with essential

personnel within or external to the plant warrant emergency classification.

5. Fuel Clad Degradation

During normal operation, reactor coolant fission product activity is very low. Small

concentrations of fission products in the coolant are primarily from the fission of tramp

uranium in the fuel clad or minor perforations in the clad itself. Any significant increase from

these base-line levels (2% - 5% clad failures) is indicative of fuel failures and is covered

under the Fission Product Barrier Degradation category. However, lesser amounts of clad

damage may result in coolant activity exceeding Technical Specification limits. These

fission products will be circulated with the reactor coolant and can be detected by coolant

sampling.

6. RCS Leakage

The Reactor Vessel provides a volume for the coolant that covers the reactor core. The

Reactor Vessel and associated pressure piping (reactor coolant system) together provide a

barrier to limit the release of radioactive material should the reactor fuel clad integrity fail.

Excessive RCS leakage greater than Technical Specification limits are utilized to indicate

potential pipe cracks that may propagate to an extent threatening fuel clad, RCS and

Containment integrity.

7. Loss of DC Power

EAL Technical Bases
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Loss of vital 125 VDC DC electrical power can compromise plant safety system operability

including decay heat removal and emergency core cooling systems which may be

necessary to ensure fission product barrier integrity.
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Category:

Subcategory:

S - System Malfunction

1 - Loss of Power

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

EAL:

SU1.1 Unusual Event

Loss of all offsite AC power (Table S-1) to 480 V safeguards buses (5A, 2A/3A, 6A) for
> 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table S-1 Safeguard Bus AC Power Sources

Onsite Offsite

* Unit Auxiliary transformer*

* 480 * Station Auxiliary
V EDG 21 transformer*

* 480 V EDG 22 * 13.8 KV gas turbine auto
C * 480 V EDG 23 transformer*

* Appendix R Diesel * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V EDG 31* Unit Auxiliary transformer
V * 480V EDG 312* Station Auxiliary transformer

03. * 480V EDG 32 * 1 3W92 feeder
3* 13W93 feeder

* 480VAEDG 33
* Appendix R Diesel 1W3fee

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

Indian Point Energy Center
EAL Technical Bases
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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 emergency buses.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of off-

site power.

JPE. BC asis:.... 1'
The 15-minute interval was selected as a threshold to exclude transient or momentary power

losses. If neither emergency bus is energized by an offsite source within 15 minutes, an

Unusual Event is declared under this EAL.

Unit 2

A single-line diagram showing the connections of the main generator to the power system grid

and standby power source is shown in Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]

(ref. 1).

Three external sources of standby power are available to Indian Point Unit 2. They are the

138- kV tie from the Buchanan 345-kV substation, the 138-kV Buchanan-Millwood ties, and the

gas turbine generators. Upon loss of 345/138-kV autotransformer supply at Buchanan, two

138-kV ties are designed to provide additional auxiliary power from the Millwood 138-kV

substation. A further source of reliable auxiliary power, independent of transmission system

connections, is provided by the Appendix R Diesel Generator. The Appendix R Deisel

Genertor can provide an alternate backup power source in case of loss of onsite emergency

power and concurrent loss of offsite power as well as required auxiliary power for alternate

safe shutdown systems equipment.

The plant turbine generator is a main source of 6.9-kV auxiliary electrical power during "online"

plant operation. Power to the auxiliaries on 6.9-kV Buses 1 thru 4 is supplied by a 22/6.9-kV

unit auxiliary transformer that is connected to the main generator. Power to the auxiliaries on
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6.9-kV buses 5 and 6 during "on line" plant operation is supplied by a 13.8/6.9-kV station

auxiliary transformer connected to an offsite supply. Power to the 480-V buses is supplied from

four 6900/480-V station service transformers.

The 6.9-kV system is arranged as six buses. During normal plant operation, two buses (5 and

6) receive power from the 138-kV system by bus main breakers and the 138/6.9-kV station

auxiliary transformer, while buses 1, 2, 3, and 4 receive power from the main generator by bus

main breakers and the unit auxiliary transformer. The 480-V switchgear buses are supplied

from the 6.9-kV buses as follows: 2A from 2, 3A from 3, 5A from 5, and 6A from 6 (buses 2A

and 3A are within the same power train). Tie breakers are provided between 480-V Switchgear

buses 2A and 3A, 2A and 5A, and 3A and 6A. (ref. 2, 3)

Unit 3

A single-line diagram, showing the connections of the main generator to the power system grid

and to standby power source is shown on Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]

(ref. 4).

Offsite (standby) power is supplied from Buchanan Substation by 138 kV and 345 kV feeders,

and two underground 13.8 kV feeders. In addition, there is an Appendix R Diesel Generator.

The 13.8 kV feeders are connected to the 6.9 kV buses through autotransformers. The 480

volt engineered safety feature buses are connected to the 6.9 kV buses through station

auxiliary transformers.

The 6900 volt system is divided into seven buses. These buses supply 6900 volt auxiliaries

directly and 480 volt auxiliaries via the station service transformers. Two buses, numbers 5

and 6, are connected to the 138 kV system via bus main breakers and the Station Auxiliary

Transformer. An alternate connection is available to the Appendix R Diesel Generator and/or

the 13.8 kV off-site power network. Buses No. 1, 2, 3, and 4 are connected to the generator

main breakers and the Unit Auxiliary Transformer. Buses No. 1 and 2 can be tied to Bus No. 5

and Buses No. 3 and 4 can be tied to Bus No. 6 via bus tie breakers to provide auxiliary power
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during unit down time. The 480 volt system consists of seven buses, each supplied from a

6900 volt bus via a station service transformer. Four of these Buses, No. 2A, 3A, 5A and 6A,

supplied from Buses No. 2, 3, 5, and 6 respectively, comprise the safety related 480 volt

system. (ref. 2, 3)

IPEC Basis Reference(s):

1. Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]
2. FSAR 8.2
3. 2(3)-ECA-0.0 Loss of All AC Power
4. Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 211 of 336



Ae
~Entergy

IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

REFERENCE USE Page 212 of 1336

Attachment 1 - Emergency Action Level Bases

Category: S - System Malfunction

Subcategory: 1 - Loss of Power

Initiating Condition: AC power capability to safeguards buses reduced to a single power
source for greater than 15 minutes such that any additional single
failure would result in loss of all AC power to safeguard buses

EAL:

SAI1. Alert

AC power capability to 480 V safeguards buses (5A, 2A/3A, 6A) reduced to a single power
source (Table S-1) for > 15 min. (Note 3) such that any additional single failure would
result in loss of all AC power to safeguard buses

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table S-1 Safeguard Bus AC Power Sources

Onsite Offsite

* Unit Auxiliary transformer*

* 480 V EDG 21 * Station Auxiliary
V EDG 21 transformer*

S* 480 V EDG 22 * 13.8 KV gas turbine auto
* 480 V EDG 23~transformer*
* Appendix R Diesel * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V 3* Unit Auxiliary transformer
o• * 480V EDG 32 * Station Auxiliary transformer

* 480V EDG 33 * 13W92 feeder
*ApendxD i* 13W93 feeder

* Appendix R Diesel

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

Indian Point Energy Center
EAL Technical Bases
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,TIis.,EAL .s. intended to provide an escalation from. ,EAL SU .1 1!. ... .... .... ............................. .... .... .... .... ............
The condition indicated by this EAL is the degradation of the off-site and on-si te AC power

systems such that any additional single failure would result in a loss of all AC power to the
safeguards buses, This condition could occur due to a loss of off-site power witha concurrent

failure of two eegerqency_generators to supply power to their emerqency buses. Another

related condition could be the loss of all off-site power and loss of on-site emergency

generators with only one train of emergency buses being backfed from the unit main

generator, or the loss of on-site emergency generators with only one train of emergency buses

being backfed from off-site power. The subsequent loss of this single power source would

escalate the event to a Site Area Emergency in accordance with SS1.1.

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

power.

JPEC Basis:.

The 15-minute interval was selected as a threshold to exclude transient or momentary power

losses. If the capability of a second source of emergency bus power is not restored within 15

minutes, an Alert is declared under this EAL.

The condition indicated by this EAL would include the degradation of the offsite power with a

concurrent failure of all but one emergency generator to supply power to its emergency bus.

Another related condition could be the loss of all offsite power and loss of onsite emergency

diesels with only one train of emergency buses being fed from the unit main generator, or the

loss of onsite emergency diesels with only one train of emergency buses being fed from offsite

power. The subsequent loss of this single power source would result in a loss of all AC to the

480 V safeguards buses.

Indian Point Unit 2 has a blackout/unit trip/no safety injection logic that opens all the normal

supply breakers and locks them out from reclosure. The blackout is sensed by undervoltage

EAL Technical Bases
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on either 480V Bus 5A or 6A. The unit trip is sensed by lockout relays 86P and 86BU.

Therefore, with 86P or 86BU relays tripped, undervoltage on Bus 5A or 6A (a single failure)

would cause a loss of all offsite power to the "essential buses." For the condition where all

emergency diesel generators are inoperable when the unit is shutdown and relays 86P and

86BU are not reset, a loss of power to either 480V Bus 5A or 480V Bus 6A will cause the

normal supply breakers to all 480V buses to open.

This hot condition EAL is equivalent to the cold condition loss of AC power EAL CU1.1.

IPEC Basis Reference(s):

1. FSAR Section 8.2

2. 2(3)-ECA-0.0 Loss of All AC Power

Indian Point Energy Center
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Category:

Subcategory:

S - System Malfunction

1 - Loss of Power

Initiating Condition: Loss of all offsite power and loss of all onsite AC power to safeguards
buses

EAL:

SS1.1 Site Area Emergency

Loss of all offsite and all onsite AC power (Table S-1) to 480 V safeguards buses (5A,
2A/3A, 6A) for> 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Table S-1 Safeguard Bus AC Power Sources

Onsite Offsite

* Unit Auxiliary transformer*

* 480 * Station Auxiliary
V EDG 21 transformer*

G* 13.8 KV gas turbine auto
* 480 V EDG 23 transformer*
* Appendix R Diesel * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V 3* Unit Auxiliary transformer
* 480V EDG 31 * Station Auxiliary transformer

4., * 480V EDG 32 * 1 3W92 feeder
E* 13W93 feeder

* 480VAEDG 33
* Appendix R Diesel *1W3fee

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

Indian Point Energy Center
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Loss of all AC power to~sa.feguards .buses corn cprmises a!l plant safety systems requiring

electric power including RHR, ECCS, Containment Heat Removal and the Ultimate Heat Sink.

Prolonged loss of all AC power to safeguardsbuses will lead to loss of Fuel CladR, 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.

,Escalation to General Emergency is via Fission Product Barrier Degradation or0EAL SG1 .1.

IPEC Basis:

This EAL is the hot condition equivalent of the cold condition loss of all AC power EAL CA1.1.

When in Cold Shutdown, Refuel, or Defueled mode, the event can be classified as an Alert

because of the significantly reduced decay heat, lower temperature and pressure, increasing

the time to restore one of the emergency buses, relative to that existing when in hot conditions.

Unit 2

A single-line diagram showing the connections of the main generator to the power system grid

and standby power source is shown in Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]

(ref. 1).

Three external sources of standby power are available to Indian Point Unit 2. They are the

138- kV tie from the Buchanan 345-kV substation, the 138-kV Buchanan-Millwood ties, and the

gas turbine generators. Upon loss of 345/138-kV autotransformer supply at Buchanan, two

138-kV ties are designed to provide additional auxiliary power from the Millwood 138-kV

substation. A further source of reliable auxiliary power, independent of transmission system

connections, is provided by the Appendix R Diesel Generator. The Appendix R Diesel

Genertor can provide an alternate backup power source in case of loss of onsite emergency

power and concurrent loss of offsite power as well as required auxiliary power for alternate

safe shutdown systems equipment.
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The plant turbine generator is a main source of 6.9-kV auxiliary electrical power during "online"

plant operation. Power to the auxiliaries on 6.9-kV Buses 1 thru 4 is supplied by a 22/6.9-kV

unit auxiliary transformer that is connected to the main generator. Power to the auxiliaries on

6.9-kV buses 5 and 6 during "on line" plant operation is supplied by a 13.8/6.9-kV station

auxiliary transformer connected to an offsite supply. Power to the 480-V buses is supplied from

four 6900/480-V station service transformers.

The 6.9-kV system is arranged as six buses. During normal plant operation, two buses (5 and

6) receive power from the 138-kV system by bus main breakers and the 138/6.9-kV station

auxiliary transformer, while buses 1, 2, 3, and 4 receive power from the main generator by bus

main breakers and the unit auxiliary transformer. The 480-V switchgear buses are supplied

from the 6.9-kV buses as follows: 2A from 2, 3A from 3, 5A from 5, and 6A from 6 (buses 2A

and 3A are within the same power train). Tie breakers are provided between 480-V Switchgear

buses 2A and 3A, 2A and 5A, and 3A and 6A. One emergency diesel-generator provides

emergency power to bus 5A, one to 6A, and the other to buses 2A and 3A. Each emergency

diesel generator will automatically start on a safety injection signal or upon undervoltage on

any 480-V switchgear bus. (ref. 2, 3)

Unit 3

A single-line diagram, showing the connections of the main generator to the power system grid

and to standby power source is shown on Plant Drawing 9321 -F-33853 [Formerly Figure 8.2-1]

(ref. 4).

Offsite (standby) power is supplied from Buchanan Substation by 138 kV and 345 kV feeders,

and two underground 13.8 kV feeders. In addition, there is 1-25.4 MW and 1-16.9 MW

combustion turbine generators at Buchanan substation connected to the 13.8 kV feeders and a

21 MW combustion turbine generator located at the Indian Point Site. The 13.8 kV feeders are

connected to the 6.9 kV buses through autotransformers. The 480 volt engineered safety

feature buses are connected to the 6.9 kV buses through station auxiliary transformers.

EAL Technical Bases
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The 6900 volt system is divided into seven buses. These buses supply 6900 volt auxiliaries

directly and 480 volt auxiliaries via the station service transformers. Two buses, numbers 5

and 6, are connected to the 138 kV system via bus main breakers and the Station Auxiliary

Transformer. An alternate connection is available to the Appendix R Diesel Generator and/or

the 13.8 kV off-site power network. Buses No. 1, 2, 3, and 4 are connected to the generator

main breakers and the Unit Auxiliary Transformer. Buses No. 1 and 2 can be tied to Bus No. 5

and Buses No. 3 and 4 can be tied to Bus No. 6 via bus tie breakers to provide auxiliary power

during unit down time. The 480 volt system consists of seven buses, each supplied from a

6900 volt bus via a station service transformer. Four of these Buses, No. 2A, 3A, 5A and 6A,

supplied from Buses No. 2, 3, 5, and 6 respectively, comprise the safety related 480 volt

system. One emergency diesel-generator set is connected to bus No. 5A, one to 6A and the

third to the combination of Bus No. 2A and Bus 3A. Each diesel generator is automatically

started upon under-voltage on its associated 480 volt bus. (ref. 2, 3)

IPEC Basis Reference(s):

1. Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]
2. FSAR 8.2
3. 2(3)-ECA-0.0 Loss of All AC Power
4. Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]
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Category: S -System Malfunction

Subcategory: 1 - Loss of Power

Initiating Condition: Prolonged loss of all offsite and all onsite AC power to safeguards
buses

EAL:

SG1.1 General Emergency

Loss of all offsite and all onsite AC power (Table S-1) to 480 V safeguards buses (5A,
2A/3A, 6A)

AND EITHER:
Restoration of at least one safeguards bus within 4 hours is not likely

OR
Actual or imminent conditions requiring entry into ORANGE or RED path on F-0.2,
"CORE COOLING"

Table S-1 Safeguard Bus AC Power Sources

Onsite Offsite
* Unit Auxiliary transformer*

* 480 * Station AuxiliaryV EDG 21 transformer*
S* 480 V EDG 22 * 13.8 KV gas turbine auto
* 480 V EDG 23 transformer*
* Appendix R Diesel * * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V 3* Unit Auxiliary transformer
* 480V EDG 31 * Station Auxiliary transformer.. * 480V EDG 32 * 1 3W92 feeder

E* 13W93 feeder
* 480VAEDG 33* Appendix R Diesel *1W3fee

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Indian Point Energy Center
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NEI 99-01 Basis:

Loss of all AC power to safequards buses compromises all plant safety systems .requiring ....

electric power including RHR, ECCS, Containment Heat Removal and the Ultimate Heat Sink.

Prolonged loss of all AC power to safeguards Ju4ses wiill lead to loss_of fuel clad, RCS, and

containment, thus warranting declaration of a General Emergency.

[ -" Deleted: emergency

" """(Deleted: emergency

,The ,our hoursto restore AC poweris based on a site blackout coping analysisperformed in Deleted:
---- --- --- ---- --- --- ----1-0 - _~ daDeleted: (site-specific

conformance with 10 CFR 50.63 and Regulatory Guide 1.155, "Station Blackout, Although this, ',"{Deleted:)

EAL may be viewed as redundant to the Fission Product Barrier DegradationEALs, its '(Deleted• can be

i i iDeleted:,
inclusion is necessary to better assure timely recognition and emergency response• ,- Deleted: as available.

This, AL is specified to assure that in the unlikely event of a prolongedJoss of all safeguards ', Deleted: Appropriate rsonse ionclr
... ........... . ... . .. . ......... . .. . ... ... .. .... ... .... ... .... .......... . ... . . .. .. .. . .. . . .. . ....... ... .... '.. ' off -site em e rgency re spo nse including

to ' evacuation of surrounding areas
bus AC power, timely recognition of the seriousness of the event occurs and that declaration O should be considered.

a General Emergency occurs as early as is appropriate, based on a reasonable assessment of J Deleted: IC

[Deleted: IC
the event trajectory. 'Deleted:]

The likelihood of restoring at least one safeguards bus should be based on a realistic appraisal . I. Deleted: IC

of the situation since a delay in an upgrade decision based on only a chance of mitigating the Dei:: emergency

event could result in a loss of valuable time in preparing and implementing public protective

actions.

In addition, under these conditions, fission product barrier monitoring capability may be

degraded.
,Although it May be difficult to predict when power can be restoredd it is necessary to give the

Emergency Director a reasonable idea of how quickly (s)he may need to declare a General

Emergency based on two major considerations:

1. Are there any present indications that core cooling is already degraded to the point that

loss or potential loss of Fission Product Barriers is imminent?

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 220 of 336

[ (Deleted: [



'Az-Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

REFERENCE USE Page 1 221 of 1336

Attachment 1 - Emergency Action Level Bases

2. If there are no present indications of such core cooling degradation, how likely is it that

power can be restored in time to assure that a loss of two barriers with a potential loss of

the third barrier can be prevented?

Thus, indication of continuing core cooling degradation must be based on Fission Product

Barrier monitoring with particular emphasis on Emergency Director judgment as it relates to

imminent loss or potential loss of fission product barriers and degraded ability to monitor _ _ __Deleted:_]

fission product barriers --- --- -e-e-e-- - - -

IPEC Basis:

Unit 2

A single-line diagram showing the connections of the main generator to the power system grid

and standby power source is shown in Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]

(ref. 1).

Three external sources of standby power are available to Indian Point Unit 2. They are the

138- kV tie from the Buchanan 345-kV substation, the 138-kV Buchanan-Millwood ties, and the

gas turbine generators. Upon loss of 345/138-kV autotransformer supply at Buchanan, two

138-kV ties are designed to provide additional auxiliary power from the Millwood 138-kV

substation. A further source of reliable auxiliary power, independent of transmission system

connections, is provided by the Appendix R Diesel Generator. The Appendix R Diesel

Genertor can provide an alternate backup power source in case of loss of onsite emergency

power and concurrent loss of offsite power as well as required auxiliary power for alternate

safe shutdown systems equipment.

The plant turbine generator is a main source of 6.9-kV auxiliary electrical power during "online"

plant operation. Power to the auxiliaries on 6.9-kV Buses 1 thru 4 is supplied by a 22/6.9-kV

unit auxiliary transformer that is connected to the main generator. Power to the auxiliaries on

6.9-kV buses 5 and 6 during "on line" plant operation is supplied by a 13.8/6.9-kV station

EAL Technical Bases
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auxiliary transformer connected to an offsite supply. Power to the 480-V buses is supplied from

four 6900/480-V station service transformers.

The 6.9-kV system is arranged as six buses. During normal plant operation, two buses (5 and

6) receive power from the 138-kV system by bus main breakers and the 138/6.9-kV station

auxiliary transformer, while buses 1, 2, 3, and 4 receive power from the main generator by bus

main breakers and the unit auxiliary transformer. The 480-V switchgear buses are supplied

from the 6.9-kV buses as follows: 2A from 2, 3A from 3, 5A from 5, and 6A from 6 (buses 2A

and 3A are within the same power train). Tie breakers are provided between 480-V Switchgear

buses 2A and 3A, 2A and 5A, and 3A and 6A. One emergency diesel-generator provides

emergency power to bus 5A, one to 6A, and the other to buses 2A and 3A. Each emergency

diesel generator will automatically start on a safety injection signal or upon undervoltage on

any 480-V switchgear bus. (ref. 2, 3)

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is entered if core

exit thermocouples (TCs) are > 700°F with reduced RCS SCM, and any of the following (ref.

5):

" No RCPs are running and either: core exit TCs are > to 700'F and RVLIS nat. circ.

range is > 41%, or core exit TCs are < 700'F but RVLIS full range is < 41%.

" At least one RCP is running and Reactor Vessel water level is < RVLIS running range

readings corresponding to TAF.

These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if either (ref.

5):

* Core exit TCs > to 1,200°F, or

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 222 of 336



A IPEC NON-QUALITY
•_Entergy EMERGENCY RELATED IP-EP-AD13 Revision XXPLAN PROCEDURE

ADMINISTRATIVE

PROCEDURES REFERENCE USE Page 223 of 336

Attachment 1 - Emergency Action Level Bases

* Core exit TCs > 700 (715) OF with reduced RCS subcooling margin, no RCPs are

running, and Unit 2 Natural Circulation range RVLIS is < to 41% (Unit 3 RVLIS Full

Range < 33%).

Either set of conditions indicates significant core exit superheating and core uncovery. This is

considered a loss of the Fuel Clad barrier.

Unit 3

A single-line diagram, showing the connections of the main generator to the power system grid

and to standby power source is shown on Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]

(ref. 4).

Offsite (standby) power is supplied from Buchanan Substation by 138 kV and 345 kV feeders,

and two underground 13.8 kV feeders. In addition, there is an Appendix R Diesel Generator at

Buchanan substation connected to the 13.8 kV feeders and a 21 MW combustion turbine

generator located at the Indian Point Site. The 13.8 kV feeders are connected to the 6.9 kV

buses through autotransformers. The 480 volt engineered safety feature buses are connected

to the 6.9 kV buses through station auxiliary transformers.

The 6900 volt system is divided into seven buses. These buses supply 6900 volt auxiliaries

directly and 480 volt auxiliaries via the station service transformers. Two buses, numbers 5

and 6, are connected to the 138 kV system via bus main breakers and the Station Auxiliary

Transformer. An alternate connection is available to the Appendix R Diesel Generator and/or

the 13.8 kV off-site power network. Buses No. 1, 2, 3, and 4 are connected to the generator

main breakers and the Unit Auxiliary Transformer. Buses No. 1 and 2 can be tied to Bus No. 5

and Buses No. 3 and 4 can be tied to Bus No. 6 via bus tie breakers to provide auxiliary power

during unit down time. The 480 volt system consists of seven buses, each supplied from a

6900 volt bus via a station service transformer. Four of these Buses, No. 2A, 3A, 5A and 6A,

supplied from Buses No. 2, 3, 5, and 6 respectively, comprise the safety related 480 volt

system. One emergency diesel-generator set is connected to bus No. 5A, one to 6A and the
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third to the combination of Bus No. 2A and Bus 3A. Each diesel generator is automatically

started upon under-voltage on its associated 480 volt bus. (ref. 2, 3)

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if either (ref.

6):

" Core exit TCs > to 1,2000F, or

" Core exit TCs > 700 (715) OF with reduced RCS subcooling margin, no RCPs are

running, and Unit 2 Natural Circulation range RVLIS is < to 41% (Unit 3 RVLIS Full

Range < 33%).

Either set of conditions indicates significant core exit superheating and core uncovery. This is

considered a loss of the Fuel Clad barrier.

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is entered if core

exit thermocouples (TCs) are > 715'F with reduced RCS SCM, and any of the following (ref.

6):

" No RCPs are running and either: core exit TCs are > to 715OF with RVLIS full range >

33%, or core exit TCs < 700'F but RVLIS full range < 33%.

" At least one RCP is running and Reactor Vessel water level is < RVLIS dynamic head

range readings corresponding to TAF.

These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

IPEC Basis Reference(s):

1. Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]

2. FSAR 8.2
3. 2(3)-ECA-0.0 Loss of All AC Power

4. Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]
5. 2-F-0.2 Core Cooling

6. 3-F-0.2 Core Cooling
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Category: S - System Malfunction

Subcategory: 2 - ATWS / Criticality

Initiating Condition: Inadvertent criticality

EAL:

SU2.1 Unusual Event

Unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:
1"" LDelee:I

ThisEAL addresses inadvertent criticality events. ThisEAL indicates a potential degradation of .... Deleted: Ic
... ... ~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ... D... ..... ....T . ... ...... .... ....... ... eleted: ICthe level of safety of the plant, warranting an Pnusual Event classification. ThisgEAL excludes . Deleted: NOUE

inadvertent criticalities that occur during planned reactivity changes associated with reactor Deleted: IC

startups (e.g., criticality earlier than estimated).
t Deletd

,This condition can be identified usingstartup rate monitors. The term "sustained" is used in Deleted: perod monitors/

order to allow exclusion of expected short term positive tartaup rates from planned control rod . - Deleted: perods/

movements, such as shutdown bank withdrawal These short term positive startup rates are the Deleted: for PWgs and BWRs(

result of the increase in neutron population due to subcritical multiplication.. Deleted: for PWRs)" .. .. ..... .... .... .... .... .... .... .. ............ ... D e et d pe io s
Escalation would be by the Fission Product Barrier Table, as appropriate to the operating Deleted: j

mode at the time of the event.

IPEC Basis:

The startup rate for each channel is indicated at the main control board in terms of decades

per minute over the range of -0.5 to +5.0 decades/min.

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 7.4 Nuclear Instrumentation
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2. Unit 3 FSAR Section 7.4 Excore Nuclear Instrumentation
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Category: S - System Malfunction

Subcategory: 2 - ATWS / Criticality

Initiating Condition: Automatic trip fails to shutdown the reactor and the manual actions
taken from the reactor control console are successful in shutting down
the reactor

EAL:

SA2.1 Alert

Failure of an automatic trip signal to reduce power range < 5%

AND

Manual trip actions taken at the reactor control console are successful

Mode Applicability:

1 - Power Operations, 2 - Startup

NEI 99-01 Basis:

,The reactor should be considered shutdown when it producing less heat than the maximum Deleted: I

Deleted: typically 3 to

decay heat load for which the safety systems are designed (,5% power).,lhis EAL equates to ' Ded.... t. ... ... . .... . .. ... . Deleted: For plants using CSFSTs, t

the criteria used to determine a valid Subcriticality Red Path.,---------------------... Deleted: For BWRs this EAL should
be the APRM downscale trip ]

Manual tripactions taken at the reactor control console are any set-of -actions by the reactor setpoint.]

--------------------------------------------------------IDeleted- scram(
operator(s) which causes or should cause control rods to be rapidly inserted into the core and

shuts down the reactor.

,This.co.ndi.tion indicates failur.e of the autopmatic protection system totriRthe rea~ctor.. 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.

IDeleted:)

Deleted: [If the manual scram (trip)
switches/pushbuttons on the control
room console panels are considered
an automatic input into the Reactor
Protection System, a failure to scram
(trip) without any other automatic
input would make this threshold
applicable.]l

Deleted: scram(

Deleted:)
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If manual actions taken at the reactor control console fail to shutdown the reactor, the event

would escalate to a Site Area Emergency.

IPEC Basis:

CSFST Subcriticality - RED path is entered based on > 5% reactor power following a reactor

trip (ref. 1).

A reactor trip is automatically initiated by the Reactor Protection System (RPS) when certain

continuously monitored parameters exceed predetermined setpoints.

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power

promptly drops to a few percent of the original power level and then decays to a level some 8

decades less at a startup rate of about -1/3 DPM. The reactor power drop continues until

reactor power reaches the point at which the influence of source neutrons on reactor power

starts to be observable. A predictable post-trip response from an automatic reactor trip signal

should therefore consist of a prompt drop in reactor power as sensed by the nuclear

instrumentation and a negative startup rate as nuclear power drops into the source range.

If expected shutdown responses cannot be verified, operators perform contingency actions

that manually insert control rods, opening the reactor trip and bypass breakers. Local opening

of these breakers requires actions outside of the Control Room; rapid control rod insertion by

these methods is therefore not considered a "successful" manual reactor trip. For purposes of

emergency classification, a "successful" manual reactor trip, therefore, includes only those

immediate actions taken by the reactor operator in the Control Room which are the manual

reactor trip switches. These switches and controls can be rapidly manipulated from the Control

Room. (ref. 2, 3)

In the event that the operator identifies a reactor trip is imminent and successfully initiates a

manual reactor trip before the automatic trip setpoint is reached, no declaration is required.

The successful manual trip of the reactor before it reaches its automatic trip setpoint or reactor

trip signals caused by instrumentation channel failures do not lead to a potential fission product

EAL Technical Bases
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barrier loss. If manual reactor trip actions in the Control Room fail to reduce reactor power

below the power associated with the safety system design (< 5%), the event escalates to the

Site Area Emergency under EAL SS2.1.

IPEC Basis Reference(s):

1. CSFST F-0.1, Sub-criticality
2. 2-E-0 REACTOR TRIP OR SAFETY INJECTION
3. 3-E-0 REACTOR TRIP OR SAFETY INJECTION

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Category: S - System Malfunction

Subcategory: 2 - ATWS / Criticality

Initiating Condition: Automatic trip fails to shutdown the reactor and manual actions taken
from the reactor control console are not successful in shutting down
the reactor

EAL:

SS2.1 Site Area Emergency

Failure of an automatic trip signal to reduce power range < 5%

AND

Manual trip actions taken at the reactor control console are not successful

Mode Applicability:

1 - Power Operations, 2 - Startup

NEI 99-01 Basis:

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 reactor should be considered shutdown when it producing less heat than the maximum .

decay heat load for which the safety systems are designed 5%_ power).,This EAL equates to

the criteria used to determine a valid Subcriticality Red Path..
Manual triP, 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.

- Deleted: [

• -Deleted: typically 3 to

.- { Deleted: For plants using CSFSTs, t

...... Deleted: For BWRs this EAL should
be the APRM downscale trip
setpoint.]

Deleted: scram

f Deleted:)

Manual ;tipactions are not considered successful if action away from the reactor control Deleted: scram

Deleted:)
console is required to~triR the reactor. This E!A.L is still applicable even if actions taken away . - Dlted:_scram

from the reactor control console are successful in shutting the reactor down because the Deleted:)
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design limits of the fuel may have been exceeded or because of the gross failure of the

Reactor Protection System to shutdown the plant.

,Although this IC may be viewed as redundant to the Fission Product Barrier Degradation . Deleted: IC

,EALs, its inclusion is necessary to better assure timely recognition and emergency response,_ . - - Delete:]

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.

IPEC Basis:

CSFST Subcriticality - RED path is entered based on > 5% reactor power following a reactor

trip (ref. 1).

A reactor trip is automatically initiated by the Reactor Protection System (RPS) when certain

continuously monitored parameters exceed predetermined setpoints.

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power

promptly drops to a few percent of the original power level and then decays to a level some 8

decades less at a startup rate of about -1/3 DPM. The reactor power drop continues until

reactor power reaches the point at which the influence of source neutrons on reactor power

starts to be observable. A predictable post-trip response from an automatic reactor trip signal

should therefore consist of a prompt drop in reactor power as sensed by the nuclear

instrumentation and a negative startup rate as nuclear power drops into the source range.

If expected shutdown responses cannot be verified, operators perform contingency actions

that manually insert control rods, opening the reactor trip and bypass breakers. Local opening

of these breakers requires actions outside of the Control Room; rapid control rod insertion by

these methods is therefore not considered a "successful" manual reactor trip. For purposes of

emergency classification, a "successful" manual reactor trip, therefore, includes only those

immediate actions taken by the reactor operator in the Control Room which are the manual

EAL Technical Bases
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reactor trip switches. These switches and controls can be rapidly manipulated from the Control

Room. (ref. 2, 3)

In the event that the operator identifies a reactor trip is imminent and successfully initiates a

manual reactor trip before the automatic trip setpoint is reached, no declaration is required.

The successful manual trip of the reactor before it reaches its automatic trip setpoint or reactor

trip signals caused by instrumentation channel failures do not lead to a potential fission product

barrier loss. If manual reactor trip actions in the Control Room fail to reduce reactor power

below the power associated with the safety system design (< 5%), the event escalates to the

Site Area Emergency under EAL SS2.1.

IPEC Basis Reference(s):

1. CSFST F-0.1, Sub-criticality
2. 2-E-0 REACTOR TRIP OR SAFETY INJECTION
3. 3-E-0 REACTOR TRIP OR SAFETY INJECTION

Indian Point Energy Center
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Category: S - System Malfunction

Subcategory: 2 - ATWS / Criticality

Initiating Condition: Automatic trip and all manual actions fail to shutdown the reactor and
indication of an extreme challenge to the ability to cool the core exists

EAL:

SG2.1 General Emergency

Failure of automatic and all manual trip signals to reduce power range < 5%

AND
Actual or imminent conditions requiring entry into EITHER:

RED path in F-0.2, CORE COOLING
OR

RED path in F-0.3, HEAT SINK

Mode Applicability:

1 - Power Operations, 2 - Startup

NEI 99-01 Basis:

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.

,The reactor should be considered shutdown when it producing less heat than the maximum - - -Deleted:... . . .. . . .. .. .. . ...... . .. ... . .. .... .... ... ... ... ... ...... .... .... .... .... ... ... ... .... . .. .... .. .. .. .. .. .... . .. o ..... .... ... ..... ..... .... ... .... ... ... .... ... ... .... ... .... .... .... .. .... .... .. .. .. / •-. •3t..D e e - - p ¢, iy 3 t

decay heat load for which the safety systems are designed (00 power).hisEALeqatesto - typicay 3 to
.. power).... ........ ......- ] .. Deleted: For plants using CSFSTs, t I

the criteria used to determine a valid Subcriticality Red Path., .-- Deleted: For BWRs this EAL should
Ilbe the APRM downscale tipsetpoint.]

• Deleted: [For PWRs, the

,An extreme challenge to the ability to cool the core exists when core exit temperatures are at . - - - i- ddmt

-----------~~~~~~~---- ------ - - --y pq Q- - ----- --- - - -- -- ----- - - Detd:iinnedomanhtor approaching 1200 degrees F or jf reactor vessel water level is below the top of active fuel. the
... I Deleted: that the

,This EAL equates to a Core Cooling RED condition combined with a Subcriticality RED --- j Deleted: For plants usingLCSFSTst I
condition,.....
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,Another consideration is the inability to initially remove. heat during the early stages of this

sequence. Jf emergency feedwater flow is insufficient to remove the amount of heat required

by design from at least one steam generator, an extreme challenge should be considered to

exist. Thisjconqdition. equates to a HeatSink RED 9Condition cgombined with-a Subcriticality RED_

condition
Jn 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.

IPEC Basis:

CSFST Subcriticality - RED path is entered based on > 5% reactor power following a reactor

trip.

CSFST Heat Sink - RED path is entered based on both:
All S/G's narrow range level < 9 (7)% [26 (17)% adv. cnmt.]

AND
Total feedwater flow to S/Gs < 400 (365) gpm

CSFST Core Cooling - RED path is entered based on either:

Core exit thermocouples > 1200' F
OR

Core exit thermocouples > 700 (715) 0 F
AND

RVLIS level < 41 (33)% w/ no RCPs (TAF)

The combination of these conditions (reactor power > 5% and Heat Sink-RED or Core Cooling

RED path) indicates the ultimate heat sink function is under extreme challenge. Additionally,

the efforts to bring the reactor subcritical have been unsuccessful and, as a result, the reactor

is producing more heat load for which the safety systems were designed. This situation could

be the precursor for a core melt sequence.

EAL Technical Bases
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A major consideration is the inability to initially remove heat during the early stages of this

sequence. If emergency feedwater flow is insufficient to remove the, amount of heat required

by design from at least one steam generator, an extreme challenge should be considered to

exist. This equates to a HEAT Sink RED condition. If CETs indicate > 12000 F or are > 700

(715) 0 F with RVLIS < 41 (33) % a condition indicative of severe challenge to heat removal

also exists.

In the event this challenge exists at a time when the reactor has not been brought below the

power associated with safety system design power (5%) a core melt sequence is considered

to exist. In this situation, core degradation can occur rapidly. For this reason, the General

Emergency declaration is intended to be anticipatory of the fission product barrier matrix

declaration to permit maximum offsite intervention time.

IPEC Basis Reference(s):

1. CSFST F-0.1, Sub-criticality
2. CSFST F-0.2, Core Cooling
3. CSFST F-0.3, Heat Sink
4. FR-S.1, Response to Reactor Restart/ATWS
5. FR-S.2, Response to Loss of Core Shutdown

EAL Technical Bases
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

3 - Inability to Reach Shutdown Conditions

Inability to reach required shutdown within Technical Specification
limits

EAL:

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required shutdown

mode when the Technical Specification required configuration cannot be restored. Depending

on the circumstances, this may or may not be an emergency or precursor to a more severe

condition. In any case, the initiation of plant shutdown required by the site Technical

Specifications requires a one hour report under 10 CFR 50.72 (b) Non-emergency events. The

plant is within its safety envelope when being shut down within the allowable action statement

time in the Technical Specifications. An immediate ,nnusual Event is required when the plant is [
not brought to the required operating mode within the allowable action statement time in the

Technical Specifications. Declaration of an Unusual Event is based on the time at which the_

LCO-specified action statement time period elapses under the site Technical Specifications

and is not related to how long a condition may have existed. Other required Technical

Specification shutdowns that involve precursors to more serious events are addressed by

IPEC Basis:

" Deleted: NOUE

{DeleteidNOUE

- Deleted: System Malfunction,
Hazards, or Fission Product Barrier
Degradation ICs

None
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IPEC Basis Reference(s):

1. Technical Specifications

Indian Point Energy Center
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Category: S - System Malfunction

Subcategory: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of safety system annunciation or indication in the
control room for 15 minutes or longer

EAL:

SU4.1 Unusual Event

Unplanned loss of > approximately 75% of annunciators or indicators associated with
safety systems on Control Room panels for > 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

ThisEALis intended to recognize the difficulty with monitoring changing plant J D : Ind its eassociated

conditions without the use of a major portion of the annunciation or indication equipment.

Recognition of the availability of computer based indication equipment is considered (e.g., - Deleted:

SPDS, plant computer, etc.). Deetd

Deleted: "Planned" loss of
,_uantification is arbitrary, however, it is estimated that if approximately_75/ of the safety --- "- annunciators or indicators includes

scheduled maintenance and testing
system annunciators or indicators are lost, there is an increased risk that a degraded plant -activities.1]

condition could go undetected. It is not intended that plant personnel perform a detailed count

of the instrumentation lost but use the value as a judgment threshold for determining the

severity of the plant conditions.

It is further recognized that most plant designs 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

EAL Technical Bases
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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 10CFR50.72. If the shutdown is not in compliance with the Technical

Specification action, the Upusual Event is- based on ,SU3.1 "Inability to Reach Required

Shutdown Within Technical Specification Limits."

,Annunciato.rs or i ndicatorsassociated with. safety systemsnclude tlhose identified in the

Abnormal Operating Procedures, in the Emergency Operating Procedures, and in other EALs

(e.g., area, process, and/or effluent rad monitors, etc.), .- - - - - - --... .

Deleted: NOUE

[ Deleted: [Site specific a

. Deleted: for this EAL must

, (Deleted: ]

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

_Pue to the limited number of safety systems in operation during cold shutdown,_refueling, and D el e- ed,

S__ _ - Deleted: ic
defueled modes, noapplIcabIlity is indicated during these-modes of operation, .. .... ........ -- Deleted:

This ,Unusual Event will be escalated to an Alert based on a concurrent loss of compensatory - Dle N

indications or if a significant transient is in progress during the loss of annunciation or

indication.

IPEC Basis:

Computer-based monitoring capability include PIC, CMFS and QSPDS.

IPEC Basis Reference(s):

None
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Category: S - System Malfunction

Subcategory: 4 - Instrumentation / Communications

Initiating Condition: Loss of all onsite or offsite communications capabilities

EAL:

SU4.2 Unusual Event

Loss of all Table S-3 onsite (internal) communications capability affecting the ability to
perform routine operations

OR

Loss of all Table S-3 offsite (external) communications capability affecting the ability to
perform offsite notifications

Table S-3 Communications Systems

Onsite OfMsite
System (internal) (external)

Plant Telephone System X X

Plant Radio System X

Page/Party System X

Radiological Emergency Communication System x

Emergency Notification System X

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Indian Point Energy Center
EAL Technical Bases
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NEI 99-01 Basis:

The purpose of this ,EAL_ is torecognize 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.

,Thee !oss of off-_site- comm urnications ability is expected to be significa-ntlynmore. 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 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.
,The Table S-3 list for on-site communications loss encom passes the loss of all means of

communications (e.g., commercial telephones, sound powered phone systems, page party

system (Gaitronics) and radios / walkie talkies) routinely used for operations,

,The Table S-3 list for off-site communications loss encompasses the loss of all means of

communications with off-site authorities. This jncludes the ENS, commercial telephone fines,

telecopy transmissions, and dedicated phone systems that are routinely used for offsite

emergency notifications,_-------------------

IPEC Basis:

--,De=leed: IC and its associated
Deleted: s

Deleted:
Deleted:]

(-Deleted: [Site specific
.Deleted: must

Deleted:]

Deleted: [Site specific
-"--Deleted: mus

Del must
...... eleed:should

.•Deleted: ]

.. I/

Unit 2

Routine Unit 2 plant communications are conducted via telephone, radio, and Public Address

(paging) systems.

The plant telephone and radio communications systems include two (2) PBX electronic

switches, backup phone lines and a UHF radio system. A third PBX electronic switch is located

at the Buchanan Service Center (EOF).

EAL Technical Bases
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The public address system for Indian Point Unit 2 consists of "Page" and "Party"

communications, which are common to both the primary (nuclear) and secondary

(conventional) portions of Units 1 and 2. The "Page" and "Party" communications are also

monitored at a speaker panel located in the CCR.

An in-house radio system provides communications between the Technical Support Center,

the I&C office, and in-plant personnel.

Unit 3

The Unit 3 communications system was designed to ensure the reliable, timely flow of

information and action directives necessary during normal operation, and particularly for the

mitigation of emergencies.

The Public Address (PA) System has two subsystems: the Plant Party Paging and the Site PA

System. The system consists of three channels. Two of these channels are common to both

the primary (nuclear) and secondary (conventional) portions of the plant. The third line

provides an additional channel in the primary portion of the Unit 3 plant. A "Page" handset is

used for page purposes only and calls originating from this handset can be heard on all

loudspeakers in the primary and secondary portions of the facility. The remaining two "Page-

Party" handsets are used for loudspeakers paging and party-line conversations, as selected by

the control room operator.

The Sound Powered Communication System (SPCS) consists of communication stations

located throughout the plant and interconnected by cable run in suitable raceways. Stations

are located throughout the plant. Energy to operate the system is generated by the user's

voice; there is no external power source involved.

This EAL is the hot condition equivalent of the cold condition EAL CU4.1.

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 7.7.4 Communications

EAL Technical Bases
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2. Unit 3 FSAR Section 9.6.5 Plant Communications Systems

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Category: S - System Malfunction

Subcategory: 4 - Instrumentation / Communications

Initiating Condition: 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

EAL:

SA4.1 Alert

Unplanned loss of > approximately 75% of annunciators or indicators associated with
safety systems on Control Room panels for > 15 min. (Note 3)

AND EITHER:
Any significant transient is in progress, Table S-2

OR
Compensatory indications are unavailable

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table S-2 Significant Transient

* Automatic turbine runback > 25% thermal reactor power

" Electrical load rejection > 25% full electrical load

" Reactor trip

" Safety injection activation

" Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:
ThisEAL 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.

EAL Technical Bases
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.--. (... ... Deleted: SPDS, plant computer, etc. 1CMFS or QSPDS,. •"Deleted]

] - •Deleted: "Planned' loss ofQuantification is arbitrary, however, it is estimated that if approximately 75% of the s-afetye I " | nnunciatorsor indicators includes
scheduled maintenance and testing

system annunciators or indicators are lost, there is an increased risk that a degraded plant _activities.1_

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_-1anager be tasked with - Deleted: Supervisor

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, theUnusual Event is based onSU4.1 "Inability to Reach Required

Shutdown Within Technical Specification Limits."

. ( Deleted: NOUE

-... (Deleted: SU2

ohg apnnrliato rs or indicators for this EAL jnclude those identified in the Abnormal Operating Deleted: [Site- ic_.c

Procedures, in the Emergency Operating Procedures, and in other EALs (e.g., area, process, Deleted: must 3
and/or effluent rad m onitors, etc.) ..... ... ... ...................... ...... 1.... D t{ ] J

"Compensatory indications" in this context includes computer based information such as PIC,
CMFS or QSPDSIf both a major portion of the annunciation system and all computer

monitoring are unavailable, the Alert is required.

I - Deleted: SPDS. [This should include
-" all computer systems available for

this use depending on specific plant
" design and subsequent retrofits

Deleted: ]
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,Due to the limited number of safety systems in operation during cold shutdown, refueling and

defueled modes, noEA.Lis* *ndicaated duringlthgse modes of operation, . ....

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.

IPEC Basis:

Significant transients are listed in Table S-2 and include response to automatic or manually

initiated functions such as trips, runbacks involving greater than 25% thermal power change,

electrical load rejections of greater than 25% full electrical load, safety injections, or thermal

power oscillations of 10% or greater.

IPEC Basis Reference(s):

None
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Category: S - System Malfunction

Subcategory: 4 - Instrumentation / Communications

Initiating Condition: Inability to monitor a significant transient in progress

EAL:

SS4.1 Site Area Emergency

Loss of > approximately 75% of annunciators or indicators associated with safety systems
on Control Room panels

AND
Any significant transient is in progress, Table S-2

AND
Compensatory indications are unavailable

Table S-2 Significant Transient

" Automatic turbine runback > 25% thermal reactor power

" Electrical load rejection > 25% full electrical load

* Reactor trip

" Safety injection activation

" Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

This EAL is intended to recognize the threat topjant safety associated with the complete loss

of capability of the control room staff to monitor plant response to a significant transient.

,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

* .Deleted: IC

-Deleted: 'Planned' and

"UNPLANNED" actions are not
differentiated since the loss of
instrumentation of this magnitude is of
such significance during a transient
that the cause of the loss is not an
ameliorating factor.l]
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severity of the plant conditions. It is also not intended that the ShiftjMalagaer be tasked with

making a judgment decision as to whether additional personnel are required to provide

increased monitoring of system operation.

, -("{ Deleted: Supervisor

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 js addressed by the specificTechnical Specification._T Deleted:willbe

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 Unusual Event is based on SU3. 1, "Inability to Reach Required -- ---.. Deleted: NOUE

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.
,. " • (Site specific a

,Annunciators for this _EAL•re limited to include those identified in the Abnormal Operating . - [Deleted: shouited be____ _

Procedures, in the Emergency Operating Procedures, and in other EALs (.g., area, process,

and/or effluent rad monitors, etc.)]

,Indications needed to monitor safety functions necessary for protection of the public must _

include control room indications, computer generated indications and dedicated annunciation

capability.

" (Deietedi: Site specific

I " -. Deleted: [The specific
Jndications .shuld. be hose.used.to determine such functions as the ability to shut down the

reactor, maintain the core cooled, to maintain the reactor coolant system intact, maintain the

spent fuel cooled, and to maintain containment intact, -----------------------------
- Deleted: I

-1
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"Compensatory indications" in this context includes computer based information such as PIC, Deleted: SPDS

CMFS or QSPDS--,-- --.--..-.-.-.-.-------------------------------.-.-.-.-.-.-.-.--. ---- -- - Deleted: This should include all
computer systems available for this

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. [ deign a•dn•subsequeitfietrcof

Pue to the limrited Fnumber of safety systems in operation during cold shutdown,, refuteling and . - [Deleted:

-Deleted: IC
defueled modes, noEAL is indicated duringthose modes of operation,----------------- " - Deleted: these

IPEC Basis: 
Deleted:]

Significant transients are listed in Table S-2 and include response to automatic or manually

initiated functions such as trips, runbacks involving greater than 25% thermal power change,

electrical load rejections of greater than 25% full electrical load, safety injections, or thermal

power oscillations of 10% or greater.

IPEC Basis Reference(s):

None
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Category: S - System Malfunction

Subcategory: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.1 Unusual Event

[Unit 3]: 1(2)RM063A/B Gross Failed Fuel Detector High alarm (> 50 gCi/ml)

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 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 addressesgross failed fuel detector radiationmonitor readings thatprovide -f_ Deleted: EAL #-c
ed~~~~~~~~~~ fuldtco aito oio - - - - Deleted: site-specific

indication of a degradation of fuel clad integrity.
Deleted: [Such as BWR air ejector

JPEC Basis: nmonitors, PWR failed fuel monitors,
. -. .I etc.]¶I

EAL #21
Unit 2 This tthreshold addresses coolant

samples exceeding coolant technical
specifications for transient Iodine

Unit 2 does not have installed radiation monitoring capable of detecting fuel damage spiking limits.¶

equivalent to Technical Specification coolant activity.

Unit 3

The Unit 3 1(2)RM063 Gross Failed Fuel Detector high alarm (Radiation Monitoring Control

Cabinet - R63A/B GFFD) provides indication of fuel damage > 50 giCi/cc.

IPEC Basis Reference(s):

1. 3-AOP-HIACT-1 RCS High Activity

Indian Point Energy Center
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2. 3-ARP-040 R63A/B GFFD
3. 3-SOP-RM-10 Radiation Monitor Setpoint Control

Indian Point Energy Center
EAL Technical Bases
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Category: S - System Malfunction

Subcategory: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.2 Unusual Event

Coolant sample activity:

[Unit 2]: > 60 pCi/gm 1-131 dose equivalent

[Unit 3]: Outside acceptable region of Technical Specification Figure 3.4.16-1

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 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. t + e'etd: E6L-#¶
,Thiistlre-shold addresses coolant samples exceeding Coolant technical specifications for . - This threshold addresses site-specific

radiation monitor readings that

transient iodine spiking limits. provide indication of a degradation of
fuel clad integrity.¶
[Such as BWR air ejector monitors,

IPEC Basis: PWR failed fuel monitors, etc.]¶
EAL #2¶

Elevated reactor coolant activity represents a potential degradation in the level of safety of the

plant and a potential precursor of more serious problems.

Unit 2

This EAL addresses reactor coolant samples exceeding Technical Specification LCO limit

3.4.16 A.1, which is applicable in Hot operating modes (ref. 1). The iodine spike limit of 60.0

pCi/gm 1-131 dose equivalent provides an iodine peak or spike limit for the reactor coolant

EAL Technical Bases
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concentration to assure that the radiological consequence of a postulated Steam Line Break or

SGTR are within 10CFR50.67 dose guidelines (ref. 1).

Unit 3

This EAL addresses reactor coolant samples exceeding Technical Specification LCO limit

3.4.16 A.1, which is applicable in Hot operating modes (ref. 2). The iodine spike limit of 1-131

dose equivalent coolant activity being within the acceptable region of Figure 3.4.16-1 (power

dependent) assures that the radiological consequence of a postulated SGTR are within

10CFR50.67 dose guidelines (ref. 2).

IPEC Basis Reference(s):

1. Unit 2 Technical Specifications Section 3.4.16 A.1
2. Unit 3 Technical Specifications Section 3.4.16 A.1

Indian Point Energy Center
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Category: S - System Malfunction

Subcategory: 6- RCS Leakage

Initiating Condition: RCS leakage

EAL:

SU6.1 Unusual Event

Unidentified or pressure boundary leakage.> 10 gpm

OR

Identified leakage > 25 gpm

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:
Deleted: This IC is included as a

The conditions of this EAL, may _baa prusor ofmore seri~ous conditions and., as _result, is._ NOUE because it

considered to be a potential degradation of the level of safety of the plant. The 10 gpm value

for the unidentified and pressure boundary leakage was selected as it is observable with

normal control room indications. Lesser values must generally be determined through time-

consuming surveillance tests (e.g., mass balances).

Relief valve normal operation should be excluded from thisAL. -However, arelief valve th at ........... D IC

operates and fails to close per design should be considered applicable to thisEAL if the relief - Deleted: C

valve cannot be isolated.

The threshold for identified leakage_is set at a higher value due to the lesser significance of .. [....... Deleted: EAL

identified leakage in comparison to unidentified or pressure boundary leakage. In either case,
- Delte: Ic

escalation of thisEAL to the Alert level issyia Fission Product Barrier Degradation EALs. Deleted: ICs
-(Deleted:ICs
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IPEC Basis:

RCS Leak Rate Evaluations are routinely performed once a week per O-SOP-LEAKRATE-1

(ref. 4). The Shift Manager may request performance of additional RCS Leak Rate

Evaluations for reasons other than unidentified leakage increase. Leak rate evaluation can be

performed by computer or manually if the computer is not available.

Steam Generator tube leakage is consided identified leakage.

Charging Pump leakage is considered separately as Non-RCPB Leakageand therefore is

removed from the total identified leakage components. (ref. 4)

IPEC Basis Reference(s):

1. Unit 2 Technical Specification Section 3.4.13 RCS Operational Leakage
2. Unit 3 Technical Specification Section 3.4.13 RCS Operational Leakage
3. 2(3)-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
4. O-SOP-LEAKRATE-1 RCS Leakrate Surveillance, Evaluation and Leak Identification

EAL Technical Bases
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Category: S - System Malfunction

Subcategory: 7 - Loss of DC Power

Initiating Condition: Loss of all vital DC power for 15 minutes or longer

EAL:

SS7.1 Site Area Emergency

< 105 VDC bus voltage indications on all safety-related DC buses for_> 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

Loss of all DC power compromises ability to monitor and control plant safety functions.

Prolonged loss of all DC power will cause core uncovering and loss of containment integrity

when there is significant decay heat and sensible heat in the reactor system.
fifteen minutes was selected as a threshold to exclude transient or momentary power losses.

Escalation to a General Emergency would occur by Abnormal Rad Levels/Radiological

Effluent, Fission Product Barrier Degradation.

IPEC Basis:

For Indian Point Unit 2, each 480V bus has an automatic transfer switch to provide alternate

DC power supplies to the 480V buses. This DC power is also supplied to 480V motor control

centers.

The bus voltage is based on the minimum bus voltage necessary for the operation of safety

related equipment. This voltage value incorporates a margin of at least 15 minutes of

operation before the onset of inability to operate loads.

This EAL is the hot condition equivalent of the cold condition loss of DC power EAL CU6.1.

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 257 of 336
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Attachment 1 - Emergency Action Level Bases

IPEC Basis Reference(s):

1. 2-AOP-DC Loss Of A Battery Charger Or Any 125V DC Panel
2. 2-PT-R076A Station Battery 21 Load Test
3. 2-PT-R076C Station Battery 23 Load Test
4. 3-AOP-DC-1 Loss Of A 125V DC Panel
5. SOP-EL-003, Battery Charger and 125 Volt DC System Operations
6. 3PT-R156A Station Battery 31 Load Profile Service Test

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Cateqory E - ISFSI

EAL Group: ANY (The EAL in this category is applicable to any

plant condition, hot or cold.)

An Independent Spent Fuel Storage Installation (ISFSI) is a complex that is designed and

constructed for the interim storage of spent nuclear fuel and other radioactive materials

associated with spent fuel storage. A significant amount of the radioactive material contained

within a cask must escape its packaging and enter the biosphere for there to be a significant

environmental effect resulting from an accident involving the dry storage of spent nuclear fuel.

Formal offsite planning is not required because the postulated worst-case accident involving

an ISFSI has insignificant consequences to the public health and safety.

An Unusual Event is declared on the basis of the occurrence of an event of sufficient

magnitude that a loaded cask confinement boundary is damaged or violated. This includes

classification based on a loaded fuel storage cask confinement boundary loss leading to the

degradation of the fuel during storage or posing an operational safety problem with respect to

its removal from storage.

A security event that leads to a potential loss of level of safety of the ISFSI is a classifiable

event under Security category EAL HU4.1.

Minor surface damage that does not affect storage cask boundary is excluded from the scope

of these EALs.
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Category: E - ISFSI

Subcategory: None

Initiating Condition: Damage to a loaded cask confinement boundary

EAL:

EU1.1 Unusual Event

Damage to a loaded cask confinement boundary

Mode Applicability:

All

NEI 99-01 Basis:

An Unusual Event in thisEAL is categorized on the basis of the occurrence of an event of - - Deleted: NOUE

sufficient magnitude that a loaded cask confinement boundary is damaged or violated. This

includes classification based on a loaded fuel storage cask confinement boundary loss leading

to the degradation of the fuel during storage or posing an operational safety problem with

respect to its removal from storage. _ _.... .

J P E C B a s is :.. . ... . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .

Confinement Boundary means the outline formed by the sealed, cylindrical enclosure of the

Multi-Purpose Canister (MPC) shell welded to a solid baseplate, a lid welded around the top

circumference of the shell wall, the port cover plates welded to the lid, and the closure ring

welded to the lid and MPC shell providing the redundant sealing.

Minor surface damage that does not affect storage cask boundary is excluded from the scope

of this EAL.

Deleted: The results of the ISFSI
Safety Analysis Report (SAR) per
NUREG 1536 or SAR referenced in
the cask(s) Certificate of Compliance
and the related NRC Safety
Evaluation Report identify natural
phenomena events and accident
conditions that could potentially effect
the CONFINEMENT BOUNDARY.
This EAL addresses a dropped cask,
a tipped over cask, EXPLOSION,
PROJECTILE damage, FIRE damage
or natural phenomena affecting a
cask (e.g., seismic event, tornado,
etc.).¶
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IPEC Basis Reference(s):

1. Holtec International FSAR for the HI-STORM 100 Cask System
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Category F - Fission Product Barrier Degradation

EAL Group: Hot Conditions (RCS temperature > 200 'F); EALs

in this category are applicable only in one or more

hot operating modes including Startup, Hot

Standby and Hot Shutdown.

EALs in this category represent threats to the defense in depth design concept that precludes

the release of highly radioactive fission products to the environment. This concept relies on

multiple physical barriers any one of which, if maintained intact, precludes the release of

significant amounts of radioactive fission products to the environment. The primary fission

product barriers are:

A. Reactor Fuel Clad (FC): 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.

B. Reactor Coolant System (RCS): The Reactor Vessel shell, vessel head, vessel nozzles

and penetrations and all primary systems directly connected to the Reactor Vessel up to

the first isolation valve comprise the RCS.

C. Containment (CNMT): The vapor Containment structure and all isolation valves required

to maintain Containment integrity under accident conditions comprise the Containment

barrier.

The EALs in this category require evaluation of the loss and potential loss thresholds listed in

the fission product barrier matrix of Table F-1 (Attachment 2). "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" means integrity of the

barrier is threatened and could be lost if conditions continue to degrade. The number of

barriers that are lost or potentially lost and the following criteria determine the appropriate

emergency classification level:
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Unusual Event:
Any loss or any potential loss of Primary Containment

Alert:
Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emergency:
Loss or potential loss of any two barriers

General Emergency:
Loss of any two barriers and loss or potential loss of third barrier

The logic used for emergency classification based on fission product barrier monitoring should

reflect the following considerations:

* The Fuel Clad barrier and the RCS barrier are weighted more heavily than the

Containment barrier. UE EALs associated with RCS and Fuel Clad barriers are

addressed under System Malfunction EALs.

" At the Site Area Emergency level, there must be some ability to dynamically assess

how far present conditions are from the threshold for a General Emergency. For

example, if Fuel Clad and RCS barrier "loss" EALs existed, that, in addition to offsite

dose assessments, would require continual assessments of radioactive inventory and

containment integrity. Alternatively, if both Fuel Clad and RCS barrier "Potential Loss"

EALs existed, the Emergency Director would have more assurance that there was no

immediate need to escalate to a General Emergency.

" The ability to escalate to higher emergency classes as an event deteriorates must be

maintained. For example, RCS leakage steadily increasing would represent an

increasing risk to public health and safety.

Fission Product Barrier EALs must be capable of addressing event dynamics. Imminent Loss

or Potential Loss should result in a classification as if the affected threshold(s) are already

exceeded, particularly for the higher emergency classes.
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Determine which combination of the three barriers are lost or have a potential loss (Figure F-i)

and use FU1.1, FA1.1, FS1.1 and FG1.1 to classify the event. Also an event for multiple

events could occur which result in the conclusion that exceeding the loss or potential loss

thresholds is imminent. In this imminent loss situation use judgment and classify as if the

thresholds are exceeded.

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 264 of 336



=-EnteVg
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

I 4

REFERENCE USE Page 1 265 of 1336

Attachment 1 - Emergency Action Level Bases

Figure F-1
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Any loss or any potential loss of Containment

EAL:

FU1.1 Unusual Event

Any loss or any potential loss of Containment (Table F-i)

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

None

IPEC Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 (Attachment

2) lists the fission product barrier thresholds, bases and references.

Fuel Clad and RCS barriers are weighted more heavily than the Containment barrier. Unlike

the Fuel Clad and RCS barriers, the loss of either of which results in an Alert (EAL FA1.1), loss

of the Containment barrier in and of itself does not result in the relocation of radioactive

materials or the potential for degradation of core cooling capability. However, loss or potential

loss of the Containment barrier in combination with the loss or potential loss of either the Fuel

Clad or RCS barrier results in declaration of a Site Area Emergency under EAL FS1.1.

IPEC Basis Reference(s):

None
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Any loss or any potential loss of either Fuel Clad or RCS

EAL:

FAl .1 Alert
Any loss or any potential loss of either Fuel Clad or RCS (Table F-i)

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

None

IPEC Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 (Attachment

2) lists the fission product barrier thresholds, bases and references.

At the Alert classification level, Fuel Clad and RCS barriers are weighted more heavily than the

Containment barrier. Unlike the Containment barrier, loss or potential loss of either the Fuel

Clad or RCS barrier may result in the relocation of radioactive materials or degradation of core

cooling capability. Note that the loss or potential loss of Containment barrier in combination

with loss or potential loss of either Fuel Clad or RCS barrier results in declaration of a Site

Area Emergency under EAL FS1.

IPEC Basis Reference(s):

None
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Loss or potential loss of any two barriers

EAL:

FS1.1 Site Area Emergency

Loss or potential loss of any two barriers (Table F-i)

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

None

IPEC Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 (Attachment

2) lists the fission product barrier thresholds, bases and references.

At the Site Area Emergency classification level, each barrier is weighted equally. A Site Area

Emergency is therefore appropriate for any combination of the following conditions:

" One barrier loss and a second barrier loss (i.e., loss - loss)

* One barrier loss and a second barrier potential loss (i.e., loss - potential loss)

" One barrier potential loss and a second barrier potential loss (i.e., potential loss -

potential loss)

At the Site Area Emergency classification level, the ability to dynamically assess the proximity

of present conditions with respect to the threshold for a General Emergency is important. For

example, the existence of Fuel Clad and RCS Barrier loss thresholds in addition to offsite dose

assessments would require continual assessments of radioactive inventory and Containment

integrity in anticipation of reaching a General Emergency classification. Alternatively, if both
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Fuel Clad and RCS potential loss thresholds existed, the Emergency Director would have

greater assurance that escalation to a General Emergency is less imminent.

IPEC Basis Reference(s):

None
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Loss of any two barriers and loss or potential loss of third barrier

EAL:

FG1.1 General Emergency

Loss of any two barriers

AND

Loss or potential loss of third barrier (Table F-i)

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

None

IPEC Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 (Attachment

2) lists the fission product barrier thresholds, bases and references.

At the General Emergency classification level each barrier is weighted equally. A General

Emergency is therefore appropriate for any combination of the following conditions:

" Loss of Fuel Clad, RCS and Containment barriers

* Loss of Fuel Clad and RCS barriers with potential loss of Containment barrier

* Loss of RCS and Containment barriers with potential loss of Fuel Clad barrier

" Loss of Fuel Clad and Containment barriers with potential loss of RCS barrier

IPEC Basis Reference(s):

None
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Introduction

Table F-1 lists the threshold conditions that define the Loss and Potential Loss of the three

fission product barriers (Fuel Clad, Reactor Coolant System, and Containment). The table is

structured so that each of the three barriers occupies adjacent columns. Each fission product

barrier column is further divided into two columns; one for Loss thresholds and one for

Potential Loss thresholds.

The first column of the table (to the left of the Fuel Clad Loss column) lists the categories

(types) of fission product barrier thresholds. The fission product barrier categories are:

A. CSFST

B. Core Exit T/Cs

C. Radiation

D. Inventory

E. Other

F. Judgment

Each category occupies a row in Table F-1 thus forming a matrix defined by the categories.

The intersection of each row with each Loss/Potential Loss column forms a cell in which one or

more fission product barrier thresholds appear. If NEI 99-01 does not define a threshold for a

barrier Loss/Potential Loss, the word "None" is entered in the cell.

Thresholds are assigned sequential numbers within each Loss and Potential Loss column

beginning with number one. In this manner, a threshold can be identified by its category title

and number. For example, the first Fuel Clad barrier Loss in Category A would be assigned

"FC Loss A.I1," the third Containment barrier Potential Loss would be assigned "CMNT P-Loss

B.3," etc.
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If a cell in Table F-1 contains more than one numbered threshold, each of the numbered

thresholds, if exceeded, signifies a Loss or Potential Loss of the barrier. It is not necessary to

exceed all of the thresholds in a category before declaring a barrier Loss/Potential Loss.

Subdivision of Table F-1 by category facilitates association of plant conditions to the applicable

fission product barrier Loss and Potential Loss thresholds. This structure promotes a

systematic approach to assessing the classification status of the fission product barriers.

When equipped with knowledge of plant conditions related to the fission product barriers, the

EAL-user first scans down the category column of Table F-i, locates the likely category and

then reads across the fission product barrier Loss and Potential Loss thresholds in that

category to determine if a threshold has been exceeded. If a threshold has not been exceeded,

the EAL-user proceeds to the next likely category and continues review of the thresholds in the

new category

If the EAL-user determines that any threshold has been exceeded, by definition, the barrier is

lost or potentially lost - even if multiple thresholds in the same barrier column are exceeded,

only that one barrier is lost or potentially lost. The EAL-user must examine each of the three

fission product barriers to determine if other barrier thresholds in the category are lost or

potentially lost. For example, if containment radiation is sufficiently high, a Loss of the Fuel

Clad and RCS barriers and a Potential Loss of the Containment barrier can occur. Barrier

Losses and Potential Losses are then applied to the algorithms given in EALs FG1.1, FS1.1,

FA1.1 and FU1.1 to determine the appropriate emergency classification.

In the remainder of this Attachment, the Fuel Clad barrier threshold bases appear first,

followed by the RCS barrier and finally the Containment barrier threshold bases. In each

barrier, the bases are given according category Loss followed by category Potential Loss

beginning with Category A, then B,... ,E.
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_.Tk .e F-i i.ssig. .Pro_4y t B:rier "Matrix

Fuel Cladding Barrier (FC) Reactor Coolant System Barrier (RCS) Containment Barrier (CNMT)

_ _ Loss 13 Potential Loss -1 Loss • Potential Loss - Loss Potential Loss

A.CSFST -I1. Core-Cooling RED entry 1. Core Cooling - ORANGE 1. Integrity- RED ewy conditions meo 1. Containent - RED entry conditions met
conditions met entry conditions met OR

OR Heat Sink - RED entry conditloos
Hea E Sink- RED entry imet and heat sink in required
conditions met and heat
Sink is required

BCor EXtt TCS 3 2. Core en TCsn> 1 ý=-F r-2. Core Rft TCs [ 2. Core ealt TCs ,1,205F
[Und 21, 700-F AND
[Uit 3, 715-F Core aet TCS not lowering nnkthin 15 minouts atter

I restoration procedure entry

3. Corn exa TCS [Lnti 23n 700°F [LinS 3i > 715F
AND

I RVUSAN [Undn2341%U•-•3]<33%cenoRCPs
AND

Core aod TCs not loceting or RVUS not rinsig
I vthinn 15 minutes after restoration procedure entry

C.Radlation - 3. Containment radlaton 1 . [Unit 2] 4. Containment radiation monitor R-25 or R-26
monitor R-25 or R-26 -A41 > 1.2E-5 pC/cc or >68 Rnr

t17 Rltr R-2 offscale due to RCS
leakage

R-11 > 1.2E-5 pCVc. or
R-12 > 5.0E-2 pCVcc due to

•r-I- 3.RCS leakage .__

D.Inveetory 03. RVMLS -2. RCS leak rate resulting inn a 2. RCS leak rate indicated greater 3 1. AContainment pressure ise folloned by a rapkid 5. Containment pressure >47 pselg and rising
j1[Und 2] 41% loss of RCS subcooling than 87 gpm unexplaioed drop in Containment pressure
Uh no % I<Table F-2) 32- Coatninment pressure orsumplevelresponse 6. Containment hydrogen concentration Z4%

reM no RCPs ranoing aCrt~mn rsoe naptntrsos
3.lt consitreSt nlit LOCA conddions 7. Cortainme . t. p.essre Phase B leolation signal:13 Ruturd S reult inansetpoint f o11o•,g LOCA

3 CCS (SI) anrturearn 1 3. Ruptured SO fauted outside of containment o lAND

Less than Table F-3 depressuuUrmalon eqaupment
-1 4. Pdlmary-to-secondary leak rate 0 10 gnon operating as desigred

AND
Unisolable Steam release onom affected SG
to the envinonment

Loter 4. Primary conlant actevity > 5. InabliftyD to Isolate all salns in any one line
equsialent 1 d Direct downstream pathway to the environment 3equivleanists 

after containment isalatlon signal

6jadgett 5. Anyconditioinitheopinlon-4. Anyconditionintthe 4. Anyconditionintheopinion 13. Anyconditionintheopinion 6. AnyconditionintheopinionoftheEmergency t] 8. Anycondtion intheopinionof the Emergency
of the Emergency Director o Opinion of the Emergency of the Emergency Director of the Emergency Director Direntor that indicates loss of the Containment 3 Director that Indicates potential loss of the
that indicates loss O the Director that indicates that indicates loss of the that indicates potential loss barrier Containment barrer
Fuel Clad banier potential loss of the Fuel RCS barrier of the RCS banier

Clad banter
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Barrier: Fuel Clad

Category: A. CSFST

Degradation Threat: Loss

Threshold:

1. Core Cooling - RED entry conditions met

NEI 99-01 Basis:

Core Cooling - RED indicates significant superheating and core uncovery and is considered to

indicate loss of the Fuel Clad Barrier.

IPEC Basis:

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if either (ref.

1, 2):

" Core exit TCs > to 1,2000F, or

" Core exit TCs > 700 (715) OF with reduced RCS subcooling margin, no RCPs are

running, and Unit 2 Natural Circulation range RVLIS is < to 41% (Unit 3 RVLIS Full

Range < 33%).

Either set of conditions indicates significant core exit superheating and core uncovery. This is

considered a loss of the Fuel Clad barrier.

IPEC Basis Reference(s):

1. 2-F-0.2 Core Cooling
2. 3-F-0.2 Core Cooling
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Barrier: Fuel Clad

Category: A. CSFST

Degradation Threat: Potential Loss

Threshold:

1. Core Cooling - ORANGE entry conditions met

OR

Heat Sink - RED entry conditions met and heat sink is required

NEI 99-01 Basis:

Core Cooling - ORANGE indicates subcooling has been lost and that some clad damage may

occur.

Heat Sink - RED when heat sink is required indicates the ultimate heat sink function is under

extreme challenge.

IPEC Basis:

Unit 2

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is entered if core

exit thermocouples (TCs) are > 7001F with reduced RCS SCM, and any of the following (ref.
1):

* No RCPs are running and either: core exit TCs are > to 700OF and RVLIS nat. circ.

range is > 41%, or core exit TCs are < 700°F but RVLIS full range is < 41%.

* At least one RCP is running and Reactor Vessel water level is < RVLIS running range

readings corresponding to TAF.
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These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

Indication that heat removal is extremely challenged is manifested by entry conditions to

CSFST Heat Sink-RED path (ref. 3). CSFST Heat Sink-RED path is entered if all SG NR LVLs

are < 10% [27%] and total FW flow is < to 400 gpm. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme challenge. This

condition addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.

Unit 3

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is entered if core

exit thermocouples (TCs) are > 715°F with reduced RCS SCM, and any of the following (ref.

2):

" No RCPs are running and either: core exit TCs are > to 715°F with RVLIS full range >

33%, or core exit TCs < 700'F but RVLIS full range < 33%.

" At least one RCP is running and Reactor Vessel water level is < RVLIS dynamic head

range readings corresponding to TAF.

These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

Indication that heat removal is extremely challenged is manifested by entry conditions to

CSFST Heat Sink-RED path (ref. 4). CSFST Heat Sink-RED path is entered if all SG NR LVLs

are < 9% [14%] and total FW flow is < to 365 gpm. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme challenge. This

condition addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.
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IPEC Basis Reference(s):

1. 2-F-0.2 Core Cooling
2. 3-F-0.2 Core Cooling
3. 2-F-0.3 Heat Sink
4. 3-F-0.3 Heat Sink
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Barrier: Fuel Clad

Category: B. Core Exit TCs

Degradation Threat: Loss

Threshold:

2. Core exit TCs > 1,200'F

NEI 99-01 Basis:
Core exit TCs > 1,2000F,corresponds to significant superheating of the coolant.

Jp E. B a.sis: .......... ..... ....... .... ..... .... .......... .

Deleted: The site specific reading
should

--- Deleted: [This value typically
corresponds to the temperature
reading that indicates core cooling -
RED in Fuel Clad Barrier loss

This indication of inadequate core cooling requires prompt operator action. Inadequate core

cooling is caused by a substantial loss of primary coolant resulting in a partially or fully

uncovered core. Without adequate heat removal, the core decay energy will cause the fuel

temperatures to increase. Severe fuel damage will occur unless core cooling is promptly

restored.

threshold 1 .A which is usually about
1200 degrees Fj¶j

IPEC Basis Reference(s):

1. 2(3)-F-0.2 Core Cooling
2. 2(3)-FR-C.1 Response to Inadequate Core Cooling
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Barrier: Fuel Clad

Category: B. Core Exit TCs

Degradation Threat: Potential Loss

Threshold:

2. Core exit TCs [Unit 2] > 700 OF [Unit 3] > 715 OF

NEI 99-01 Basis:

Core Exit TCs > 700 °F (715 F), correspond to loss of subcoo0ing ...................

,IP E C B a s is : -----------------------------------------------------------

This indication of degraded core cooling requires prompt operator action. Degraded core

cooling is caused by a substantial loss of primary coolant resulting in a partially or fully

uncovered core. Without adequate heat removal, the core decay energy will cause the fuel

temperatures to increase. Significant fuel damage will occur unless core cooling is promptly

restored.

Deleted: The site specific reading
should

Deleted: [This value typically
corresponds to the temperature
reading that indicates core cooling -
ORANGE in Fuel Clad Barrier
potential loss threshold 1.A which is
usually about 700 to 900 degrees Fi.]

IPEC Basis Reference(s):

1. 2(3)-F-0.2 Core Cooling
2. 2(3)-FR-C.1 Response to Inadequate Core Cooling
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Barrier: Fuel Clad

Category: C. Radiation

Degradation Threat: Loss

Threshold:

3. Containment radiation monitor R-25 or R-26> 17 R/hr

NEI 99-01 Basis:

,The specified value jndicates the release of reactor coolant, with elevated activity indcateleted esitespecific readin is

fuel damage, into the containment. Deleted: whichI Deleted:w[heraingsohdb

,Reactor coolant concentrations of this magnitude are several times larger than the maximum . Deleted: [The reading shouldbe
.. . . .. .. . .. . .... ... ... .. . ..... ..... ...... ... ..... . .... ..... ..... . .... .. ... .. ... ... ... ... ... ... ... ... ... ... ... .... ... . ... .. .... .. ..... .... ..... . .... ..... ..... .. ... ... .... ..... ... ..... . .... c a lc u la te d a s s u m in g th e

instantaneous release and dispersal

concentrations (including iodine spiking) allowed within technical specifications and are of the reactor coolant noble gas and
iodine inventory associated with a

therefore indicative of fuel damage. concentration of 300pCil/gm dose
equivalent /-131 into the containment

This value is higher than that specified for RCS barrier Loss threshold #,!. Thus, this threshold ] ..... pher: 6
Deleted: 6

indicates a loss of both the Fuel Clad barrier and RCS barrier that appropriately escalates the

emergency classification level to a Site Area Emergency.

JIPEC Basis:

The 17 R/hr reading is a value that indicates the release of reactor coolant, with elevated

activity indicative of fuel damage, into the containment. The reading is calculated assuming the

instantaneous release and dispersal of the reactor coolant noble gas and iodine inventory

associated with a concentration of 300 gCi/gm dose equivalent 1-131 into the containment

atmosphere. Reactor coolant concentrations of this magnitude are several times larger than

the maximum concentrations allowed within technical specifications and are therefore

indicative of fuel damage (approximately 5 % clad failure depending on core inventory and

RCS volume).

*1' J
Deleted: [Caution: it is important to
recognize that in the event the
radiation monitor is sensitive to shine
from the reactor vessel or piping,
spurious readings will be present and
another indicator of fuel clad damage
is necessary or compensated for in
the threshold value.]¶
There is no Potential Loss threshold
associated with this item.1

IPEC Basis Reference(s):

Indian Point Energy Center
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

1. EAL Technical Basis Documentation for R-25 and R-26, Containment Radiation Monitors,
Calculation by Dennis Quinn, dated 11/2010

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: C. Radiation

Degradation Threat: Potential Loss

Threshold:

INone

Indian Point Energy Center
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: D. Inventory

Degradation Threat: Loss

Threshold:

None

EAL Technical Bases
Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: D. Inventory

Degradation Threat: Potential Loss

Threshold:

3. RVLIS [Unit2] < 41% [Unit 3] < 33% with no RCPs running

NEI 99-01 Basis:
. Deleted: There is no Loss threshold

,The,specified value for the potential loss threshold corresponds to the top of the active fuel. - Thr ........... ish n.s t hre. .
-(Deleted: site specific

IPEC Basis: - Deleted: [For sites using CSFSTs,
the Potential Loss threshold is
defined by the Core Cooling -

The reactor vessel water level used in this EAL is the value corresponds to the level which is ORANGE path. The site specific
value in this threshold should be

used in CSFSTs to indicate challenge to core cooling and loss of the fuel clad barrier. This is consistent with the CSFSTvalue.I¶

the minimum water level to assure core cooling without further degradation of the clad. Severe

core damage can occur and reactor coolant system pressure boundary integrity may not be

assured if reactor vessel water level is not maintained above that corresponding to RVLIS at

41% (33%) wl no RCPs running (Unit 2 Dynamic range: < 44% w/ 4 RCPs, < 30% w/ 3 RCPs,

< 20% w/ 2 RCPs, < 13% w/ 1 RCPs). RVLIS dynamic range indications are not utilized in this

EAL since the RCPs would not be running under conditions where vessel level is approaching

the inadequate core cooling condition.

IPEC Basis Reference(s):

1. 2(3)-FR-C.1 Response to Inadequate Core Cooling

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: E. Other

Degradation Threat: Loss

Threshold:

4. Primary coolant activity > 300 pCi/gm 1-131 dose equivalent

NEI 99-01 Basis:
Thespecifod value corresponds to 300 jgCi/gm 1-131 equivalent. Assessment by the EAL Task

Force indicates that this amount of coolant activity is well above that expected for iodine spikes

and corresponds to less than 5% fuel clad damage. This amount of radioactivity indicates

significant clad damage and thus the Fuel Clad Barrier is considered lost.

, P E .C .B a s i s : .. ... ... .. ... ... ... ................................................................... .................................

None

Deleted: site

Deleted: c

- Deleted: [The value can be
I . expressed either in mR/hr observed

on the sample or as uCi/gm results
from analysis.]¶
There is no Potential Loss threshold
associated with this item.¶

IPEC Basis Reference(s):

1. NEI 99-01 Revision 5

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: E. Other

Degradation Threat: Potential Loss

Threshold:

None

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: F. Judgment

Degradation Threat: Loss

Threshold:

5. Any condition in the opinion of the Emergency Director that indicates loss of the Fuel
Clad barrier

NEI 99-01 Basis:
-- Deleted: EAL

This 1hreshold- addresses any other---------------to beused by-the Emnergency Director -in J ,(eetd EA
.... . .... .-factors thatotearelltolbe

determining whether the Fuel Clad barrier is lost, In addition, the inability to monitor the barrier :-[.:o oeially lost

arnermaybe - iDeleted: incorporated inthisEAL
should also be considered as a factor i n Emergeqncy_Di rector !udgrnent that-the barre _rmay be- _. ". ---- - ts E

, - Deleted: or potentially lost
considered los -- ----------------------------------------------------------- Deleted: (See also IC SG1,

'Prolonged Loss of All Offsite Power

IPEC Basis: and Prolonged Loss of All Onsite AC
Power", for additional information.)

The Emergency Director 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.

* Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent' refers

to recognition of the inability to reach safety acceptance criteria before completion of all

checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC Basis Reference(s):

None

Indian Point Energy Center
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Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: E. Judgment

Degradation Threat: Potential Loss

Threshold:

4. Any condition in the opinion of the Emergency Director that indicates potential loss of
the Fuel Clad barrier

NEI 99-01 Basis:

This threshold addresses_ any other .factrs that are to be used _bythe Emergency Dircto r in (Deleted: EAL

determining whether the Fuel Clad barrier is potentially lost. In addition, the inability to monitor . - Deleted: lstor

the barrier should also beponsidered as a factor in Emergency Director judgment that the - Deleted: incorporated in this EAL

I..Deleted: lost or
barrier may be considered potentially lost. ---------------------------------------- Deleted: (See also IC SG1,

Prolonged Loss of All Offsite PowerIPEC asis:and Prolonged Loss of All Onsite AC
IPEC Basis: Power', for additional information.)

The Emergency Director 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.

" Imminent barrier de-gradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent' refers

to recognition of the inability to reach safety acceptance criteria before completion of all

checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Dominant accident seauences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC Basis Reference(s):

None

Indian Point Energy Center
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: A. CSFST

Degradation Threat: Loss

Threshold:

None

Indian Point Energy Center
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: A. CSFST

Degradation Threat: Potential Loss

Threshold:

1. Integrity-RED entry conditions met
OR

Heat Sink-RED entry conditions met and heat sink is required

NEI 99-01 Basis:

JRCS Integrity _ _Red indicates an extreme challenge to the safety function derived _from Deleted: Potential Loss Threshold AT

appropriate instrument readings.

,Heat Sink - Red when heat sink is required indicates the ultmate heat sink function is under Deleted:PotentialLoss Threshold al

extreme challenge.
Deleted: There is no Loss thresholdJPE Bsi: associated with this item.¶,! gP E B ~a s is : . ... ... .... ... ... .... .... .... ... .... .... ... .... ... .... ... .... ... .... .... .... .... .... ... ... ... .... .... ... .... ... ... ... . ..... .... . .. .... .. . .. . ..... ... ... .... ... .... .... .... .... .... ...... ...... a s o ia e w i h t is i e

Unit 2

Critical Safety Function Status Tree (CSFST) Integrity-Red path is entered if both of the

following (ref. 1):

" Temperature decrease in any RCS cold leg > 100 F/hr.

" Any RCS pressure-cold leg temperature point to the right of Limit A (Figure F-04-1).

The combination of these conditions indicates the RCS barrier is under significant challenge.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Indication that heat removal is extremely challenged is manifested by entry conditions to

CSFST Heat Sink-RED path (ref. 3). CSFST Heat Sink-RED path is entered if all SG NR LVLs

are < 10% [27%] and total FW flow is < to 400 gpm. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme challenge. This

condition addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.

Unit 3

Critical Safety Function Status Tree (CSFST) Integrity-Red path is entered if both of the

following (ref. 2):

" Temperature decrease in any RCS cold leg > 100 F/hr.

" Any RCS pressure-cold leg temperature point to the right of Limit A (Figure F-04-1).

The combination of these conditions indicates the RCS barrier is under significant challenge.

Indication that heat removal is extremely challenged is manifested by entry conditions to

CSFST Heat Sink-RED path (ref. 4). CSFST Heat Sink-RED path is entered if all SG NR LVLs

are < 9% [14%] and total FW flow is < to 365 gpm. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme challenge. This

condition addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.

IPEC Basis Reference(s):

1. 2-F-0.4 Integrity
2. 3-F-0.4 Integrity
3. 2-F-0.3 Heat Sink
4. 3-F-0.3 Heat Sink

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: B. Core Exit TCs

Degradation Threat: Loss

Threshold:

None

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: B. Core Exit TCs

Degradation Threat: Potential Loss

Threshold:

None

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: C. Radiation

Degradation Threat: Loss

Threshold:

1. [Unit 2] R-41 >1.25E-5 pCi/cc or R-42 offscale due to RCS leakage

[Unit 3] R-1 1 >1.25E-5 pCi/cc or R-12 > 5.OE-2 pCi/cc due to RCS leakage

NEI 99-01 Basis:
-( Deleted: site specific reading is a

The specified valuesindicateqthe release of reactor coolant to the containment. '--- ----- eDeleted: which

,This reading js less than that specified for Fuel Clad barrier threshold ,#3. Thus, this threshold flDeleted: a
Deleted: [The reading should be

would be indicative of a RCS leak only. If the radiation monitor reading increased to that calculated assuming the
instantaneous release and dispersal
of the reactor coolant noble gas and

specified by Fuel Clad barrier threshold, fuel damage would also be indicated. iodine inventory associated with
-- " -" normal operating concentrations (i.e.,

i- within TIS) into'the containmentJPEC Basis: I " atmosphere.)?)
J (reietec:will be

> 1.25E-5 pCi/cc on R-41 [11] OR a rapid rise offscale on R-42 (Unit 2) or> 5.OE-2 pCi/cc on " (Deleted: 6

R-12 (Unit 3) due to RCS leakage indicates the release of reactor coolant to the containment. Deleted: [However, if the site
specific physical location of the

The indication was derived assuming an increase in RCS leak rate from 1 gpm to 75 gpm over containment radiation monitor is such
that radiation from a cloud of released

dand dispersal of the reactor coolant noble gas and iodine inventory RCS gases could not be
aone hour period distinguished from radiation from

adjacent piping and componentsassociated with FSAR (1% defects) into the containment atmosphere. This EAL is indicative of containing elevated reactor coolant

activity, this threshold should be
a RCS leak only. If R-25/R-26 readings increase to that specified by fuel clad loss indicator omitted and other site specific

indications of RCS leakage
#3, significant fuel damage would also be indicated., substituted.]?)

There is no Potential Loss threshold
associated with this item.¶

IPEC Basis Reference(s):

1. EAL Technical Basis Documentation for R-11, R-12, R-41 and R-42, Calculation by Dennis
Quinn, dated 11/23/10

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: C. Radiation

Degradation Threat: Potential Loss

Threshold:

None

Indian Point Energy Center
EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System
Category: D. Inventory Loss
Degradation Threat: Loss
Threshold:

2. RCS leak rate resulting in a loss of RCS subcooling (< Table F-2)

Table F-2 RCS Subcooling

RCS Subcooling
Pressure (F

(Prssure Non-adverse (')Adverse
(PSIG) Containment Containment

04 0-400 52 83
. 401- 800 36 49

801-1200 23 30
1201 -2500 19 26

< 1000 40 112
"E 1000 -1900 40 78

> 1900 40 63

NEI 99-01 Basis:

This threshold addresses conditions where leakage from the RCS is greater than available

inventory control capacity such that a loss of subcooling has occurred. The loss of subcooling

is the fundamental indication that the inventory control systems are inadequate in maintaining

RCS pressure and inventory against the mass loss through the leak.

IPEC Basis:

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 298 of 336
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

2(3)-F-0.2 Critical Safety Function Status Tree, Core Cooling, indicates that if subcooling

margin based on core exit TCs is less than that specified in Table F-1 RCS Subcooling, a loss

of RCS subcooling has occurred. The loss of subcooling is the fundamental indication that the

inventory control systems are inadequate in maintaining RCS pressure and inventory against

the mass loss through the leak. This threshold addresses conditions in which leakage from the

RCS is greater than available inventory control capacity such that a loss of subcooling has

occurred. 2(3)-AOP-Leak-1, Sudden Increase in RCS Leakage (ref. 2), provides a list of

conditions that may be observed when excessive RCS leakage occurs and provides

appropriate actions to prevent and mitigate the consequences of RCS leakage.

Following an uncomplicated reactor trip, subcooling margin should be greater than that

specified in Table F-1 RCS Subcooling. Subcooling margin greater than the applicable Table

F-1 value ensures the fluid surrounding the core is sufficiently cooled and provides margin for

reestablishing flow should subcooling deteriorate when SI flow is secured. The loss of

subcooling is therefore the fundamental indication that the inventory control systems are

incapable of counteracting the mass loss through the leak in the RCS.

The loss of subcooling as a result of inability to establish RCS heat transfer to the ultimate

heat sink is indicative of Potential Losses of the Fuel Clad and RCS barriers.

IPEC Basis Reference(s):

1. 2(3)-F-0.2 Core Cooling
2. 2(3)-AOP-Leak-1, Sudden Increase in RCS Leakage

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System
Category: D. Inventory Loss
Degradation Threat: Loss

Threshold:

3. Ruptured SG results in an ECCS (SI) actuation

NEI 99-01 Basis:

This threshold addresses the full spectrum of Steam Generator (SG) tube rupture events in

conjunction with containment barrier Loss thresholds. It addresses ruptured SG(s) for which

the leakage is large enough to cause actuation of ECCS (SI). This is consistent Pjth the RCS i Deleted: to

leak rate barrier Potential Loss threshold.
Deleted: [For plants that have

This condition is described byntry into 2(3)-E-3 SGTR required by EOPsiml ementedWestinghouseOwners. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .-- -- -- -- -- - - . G r u em e gency re po s gui e ,

By itself, this threshold will result in the declaration of an Alert. However, if the SG is also , *(Deleted:"
Deleted:"

faulted (i.e., two barriers failed), the declaration escalates to a Site Area Emergency per Deleted:]

containment barrier Loss thresholds.

IPEC Basis:

In conjunction with Containment barrier Loss #3 and the Fuel Clad barrier thresholds, this

threshold addresses the full spectrum of Steam Generator Tube Rupture (SGTR) events. To

meet this threshold, the leakage must be large enough to require actuation of ECCS (SI).

ECCS (SI) actuation is caused by:

" Low-low pressurizer pressure

" High steam-line pressure differential between the steam generators

* High steam-line flow in two out of three steam lines, coincident with either low steam-

line pressure or low-low Tavg in two out of three loops

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

High containment pressure

Technical Specifications Table 3.3.2-1 lists allowable values for Safety Injection actuation

setpoints.

IPEC Basis Reference(s):

1. 2(3)-E-3 Steam Generator Tube Rupture
2. Technical Specifications Table 3.3.2-1 Engineered Safety Feature Actuation Setpoint

Instrumentation

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: D. Inventory

Degradation Threat: Potential Loss

Threshold:

2. RCS leak rate indicated greater than 87 gpm

NEI 99-01 Basis:

This threshold is based on the apparent inability to maintain normal liquid inventory within the

Reactor Coolant System (RCS) by normal operation of the Chemical and Volume Control

System which is considered to be the flow rate equivalent to one charging pump discharging to

the charging header. Isolating letdown is a standard abnormal operating procedure action and

may prevent unnecessary classifications when a non-RCS leakage path such as a CVCS leak

exists. The intent of this condition is met if attempts to isolate Letdown are not successful.

Additional charging pumps being required is indicative of a substantial RCS leak.
Deleted: [For plants with low

JPEC Basis: .. capacity charging pumps, a 50 gpm
--------------------------------------------------------------------- indicated leak rate value may be usedI oindicate the Potential Loss.]¶

Primary system leakage above 87 gpm is based on the inability to maintain normal liquid

inventory within the Reactor Coolant System (RCS) by normal operation of the Chemical and

Volume Control System, which is considered one charging pump discharging to the charging

header.

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

IPEC Basis Reference(s):

1. 2(3)-AOP-LEAK-1 Sudden Increase in RCS Leakage

2. FSAR Table 9.2-2 CVCS Letdown Requirements

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 303 of 336
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: E. Other

Degradation Threat: Loss

Threshold:

None

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: E. Other

Degradation Threat: Potential Loss

Threshold:

None

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 305 of 336
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: E. Judgment

Degradation Threat: Loss

Threshold:

4. Any condition in the opinion of the Emergency Director that indicates loss of the RCS
barrier

NEI 99-01 Basis:

This threshold addresses any other factors that are to be used by the Emergency Director in "(-eleted:EAL

determining whether the RCS barrier is lost. In addition, the inability to monitor the barrier or potentially .los
----------------------------------Emrgeny Drecor udgmnt hat - CDeleted: incorporatedshould also be considered in this 1hreshold as a factor in Emerenc Dieco DeeddA

the barrier may be considered Ios--- - .- Deleted: or potentially lost J
Deleted: (See also IC SG1,

IPEC Basis: "Prolonged Loss of Offsite Power and
|Prolonged Loss of All Onsite AC

Power", for additional information.)
The Emergency Director 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.

* Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent" refers

to the recognition of the inability to reach safety acceptance criteria before completion of

all checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 306 of 336



z-Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY
RELATED

PROCEDURE
IP-EP-AD13 Revision XX

.4- 4

REFERENCE USE Page 1 307 of 1336

Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC Basis Reference(s):

None

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 307 of 336
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: E. Judgment

Degradation Threat: Potential Loss

Threshold:

3. Any condition in the opinion of the Emergency Director that indicates potential loss of
the RCS barrier

NEI 99-01 Basis:

This th reshold_ addresses any other factors that are to be used by the Emergency Director in

determining whether the RCS barrier ispotentially lost. In addition, the inability to monitor the
barrier should also be ponsidered in thisthreshold as a factor in Emergency irctr ent

that the barrier may be consideredpotentially lost.-

IPEC Basis:

The Emergency Director 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.

- Deleted: EAL

[ Deleted: lost or

Deleted: incorporated
Deleted: EAL

Deleted: lost or
-~Deleted: (See also IC SG1,

"Prolonged Loss of Offsite Power and
Prolonged Loss of All Onsite AC
Power", for additional information.)

* Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent" refers

to the inability to reach final safety acceptance criteria before completing all checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.

" Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC Basis Reference(s):

None

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Primary Containment

Category: A. CSFST

Degradation Threat: Loss

Threshold:

None

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 310 of 336



z-Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

REFERENCE USE Page 311 of 1336
L __________

Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Primary Containment

Category: A. CSFST

Degradation Threat: Potential Loss

Threshold:

1. Containment-RED entry conditions met

NEI 99-01 Basis:

_E_ path_ indicates-an -extreme challenge to the safety function derived from _appropiriate

instrument readings and/or sampling results, and thus represents a potential loss of

containment.

Conditions leading to a containment RED path result from RCS barrier and/or Fuel Clad

Barrier Loss. Thus, this threshold is primarily a discriminator between Site Area Emergency

and General Emergency representing a potential loss of the third barrier.

JP E C B a s is :...................................................................

RED path is entered based on exceeding containment design pressure of 47 psig (ref. 1). This

pressure is well in excess of that expected from the design basis loss of coolant accident (ref.

2, 3). This is indicative of a loss of both RCS and fuel clad boundaries in that it is not possible

to reach this condition without also being in a Heat Sink-RED or Core Cooling-RED CSFST.

The source of energy must be the result of severe degradation of core cooling or loss of heat

sink. Since containment pressures at or approaching design levels is also a potential loss of

containment, this combination of conditions is expected to require the declaration of a General

Emergency.

[ Deleted: [These thresholds are forPWRs using Critical Safety Function
Status Tree (CSFST) monitoring and
functional restoration procedures. For
more information, refer to Section 3.9
of this report.]i

Deleted: There is no Loss threshold
associated witlh this iteml

IPEC Basis Reference(s):

1. 2(3)- F-0.5 Containment
2. Unit 2 FSAR Section 5.1.1.1.5 Reactor Containment

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

3. Unit 3 FSAR Section 5.1.1.1 Principal Design Criteria

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 312 of 336



a0z:-Entergy
IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY

RELATED
PROCEDURE

IP-EP-AD13 Revision XX

4 +

REFERENCE USE Page 313 of 336
Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Primary Containment

Category: B. Core Exit TCs

Degradation Threat: Loss

Threshold:

None

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Containment

Category: B. Core Exit TCs

Degradation Threat: Potential Loss

Threshold:

2. Core exit TCs > 1200 0 F.
AND

Core exit TCs not lowering within 15 min. of restoration procedure entry

NEI 99-01 Basis:
,The conditions in this threshold represents an imminent core melt se-qence which not Deleted: There is no Loss thresholdi

_ ____ n iminnt ore e squece ___ associated with this item.¶

corrected, could lead to vessel failure and an increased potential for containment failure. In ' Deeted:tese

conjunction with the Core Cooling and RCS Leakage criteria in the Fuel and RCS barrier Deleted: s

columns, this threshold would result in the declaration of a General Emergency -- loss of two

barriers and the potential loss of a third. If the function restoration procedures are ineffective,

there is no "success" path.

The function restoration procedures are those emergency operating procedures that address

the recovery of the core cooling critical safety functions. The procedure is considered effective - Deleted: or if the vessel water level

if th e te m p e ra tu re is d e c re a s ing , ... -. . . . . . . ... ... .... . ...-................... .............................. is increasing

_ resoratonj~ Deleted: [For units using the CSF
,Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration status trees, a direct correlation to

those status trees can be made if the
procedures can arrest core degradation within the reactor vessel in a significant fraction of the effectiveness of the restoration

procedures is also evaluated as
core damage scenarios, and that the likelihood of containment failure is very small in these stated below.]lI
events. Given this, it is appropriate to provide a reasonable period to allow function restoration DeeedJ

procedures to arrest the core melt sequence, . .. .. ....... ... ... D

Whether or not the procedures will be effective should be apparent within 15 minutes. The

Emergency Director should make the declaration as soon as it is determined that the

procedures have been, or will be ineffective.

EAL Technical Bases
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

IPEC Basis:

This threshold indicates significant core exit superheating and core uncovery. If core exit

thermocouple (TC) readings are greater than 1,2000F, Fuel Clad barrier is lost. Core exit TCs

provide an indirect indication of fuel clad temperature by measuring the temperature of the

primary coolant that leaves the core region. Although clad rupture due to high temperature is

not expected for core exit TC readings less than the threshold, temperatures of this magnitude

signal significant superheating of the reactor coolant and core uncovery. Events that result in

core exit TC readings above the loss threshold are severe accidents and are a severe accident

Management "Badly Damaged (BD)" condition. The BD descriptor signifies possible core

overheating to the point that clad ballooning/collapse may occur and portions of the core may

have melted. It must also be assumed that the loss of RCS inventory is a result of a loss of

RCS barrier. These conditions, if not mitigated, will likely lead to core melt which will in turn

result in a potential loss of containment.

IPEC Basis Reference(s):

1. 2(3)-F-0.1 Core Cooling
2. 2(3)-FR-C.1 Response to Inadequate Core Cooling

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Containment

Category: B. Core Exit TCs

Degradation Threat: Potential Loss

Threshold:

3. Core exit TCs > [Unit 2] > 700 OF [Unit 3] > 715 °F.
AND

RVLIS [Unit 2] <41% [Unit 3] < 33% w/no RCPs
AND

Core exit TCs not lowering or RVLIS not rising within 15 min. of restoration procedure
entry

NEI 99-01 Basis:
/- Deleted: There is no Loss threshold

,The conditions in this threshold, represents an imminent core melt sequence which, if not associated with this item.¶

corrected, could lead to vessel failure and an increased potential for containment failure. In Deleted: these• Deleted: a

conjunction with the Core Cooling and RCS Leakage criteria in the Fuel and RCS barrier

columns, this threshold would result in the declaration of a General Emergency -- loss of two

barriers and the potential loss of a third. If the function restoration procedures are ineffective,

there is no "success" path.

The function restoration procedures are those emergency operating procedures that address

the recovery of the core cooling critical safety functions. The procedure is considered effective

if the temperature is decreasing or if the vessel water level is increasing.

,Severe accident analyses (e.g.,_ NUREG-1 150) have concluded that function restoration

procedures can arrest core degradation within the reactor vessel in a significant fraction of the

core damage scenarios, and that the likelihood of containment failure is very small in these

events. Given this, it is appropriate to provide a reasonable period to allow function restoration

procedures to arrest the co re m elt sequence ..................................................................................... ... .

- Deleted: [For units using the CSF
status trees, a direct correlation to
those status trees can be made if the
effectiveness of the restoration
procedures is also evaluated as
stated below.]¶
I

-Lpeleted: ] ____

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Whether or not the procedures will be effective should be apparent within 15 minutes. The

Emergency Director should make the declaration as soon as it is determined that the

procedures have been, or will be ineffective.

IPEC Basis:

This threshold indicates significant core exit superheating (core exit TC readings >700°F (715

OF)) and core uncovery. It must be assumed that the loss of RCS inventory is a result of a loss

of the RCS barrier. If RVLIS is reading greater than or equal to the 41% (33%), safety injection

has been successful in restoring RCS inventory and core cooling. In the event that RVLIS

reads less than 41% (33%), core cooling continues to be degraded. It must also be assumed

that the loss of RCS inventory is a result of a loss of RCS barrier. These conditions, if not

mitigated, will likely lead to core melt which will in turn result in a challenge of Containment.

IPEC Basis Reference(s):

1. 2(3)-F-0.1 Core Cooling
2. 2(3)-FR-C.1 Response to Inadequate Core Cooling

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Primary Containment

Category: C. Radiation

Degradation Threat: Loss

Threshold:

None

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 318 of 336



OEntergy
-T r T T

IPEC
EMERGENCY
PLAN
ADMINISTRATIVE
PROCEDURES

NON-QUALITY
RELATED

PROCEDURE
IP-EP-AD13 Revision XX

REFERENCE USE Page 1 319 of 336

Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Primary Containment

Category: C. Radiation

Degradation Threat: Potential Loss

Threshold:

4. Containment radiation monitor R-25 or R-26 > 68 Rlhr

NEI 99-01 Basis:
,The site specific reading is a value which indicates significant fuel damage well in excess of

the thresholds associated with both loss of Fuel Clad and loss of RCS barriers. A ma.jor

release of radioactivity requiring off-site protective actions from core damage is not possible

unless a major failure of fuel cladding allows radioactive material to be released from the core

into the reactor coolant.

Regardless of whether containment is challenged, this amount of activity in containment, if

released, could have such severe consequences that it is prudent to treat this as a potential

loss of containment, such that a General Emergency declaration is warranted.

J P E C B a s is :........ ... ... ...... .. .. ... ... ... ... . ... .. ... .. ... .. ... ... ... ... ...... ... .... ... ..... ... ... ...

The specified reading is higher than that specified for Fuel Clad barrier Loss #3 and RCS

barrier Loss #3. Containment radiation readings at or above the Containment barrier Potential

Loss threshold, therefore, signify a loss of two fission product barriers and Potential Loss of a

third, indicating the need to upgrade the emergency classification to a General Emergency.

J Deleted: There is no Loss threshold
I associated with this item.¶

- Deleted: As stated in Section 3.8, a

Deleted: [NUREG-1228, 'Source
Estimations During Incident
Response to Severe Nuclear Power
Plant Accidents, indicates that such
conditions do not exist when the
amount of clad damage is less than
20%. Unless there is a (site specific)
analysis justifying a higher value, it is
recommended that a radiation
monitor reading corresponding to
20% fuel clad damage be specified
here.]¶

The 68 R/hr reading is a value which indicates significant fuel damage (20 % clad failure) well

in excess of the EALs associated with both loss of fuel clad and loss of RCS barriers.

NUREG-1228 "Source Estimations During Incident Response to Severe Nuclear Power Plant

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Accidents," indicates that such conditions do not exist when the amount of clad damage is less

than 20%.

IPEC Basis Reference(s):

1. EAL Technical Basis Documentation for R-25 and R-26, Containment Radiation Monitors,
Calculation by Dennis Quinn, dated 11/2010

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Loss

Threshold:

1. A containment pressure rise followed by a rapid unexplained drop in containment
pressure

NEI 99-01 Basis:

Rapid unexplained loss of pressure (i.e., not attributable to containment spray or condensation

effects) following an initial pressure increase from a primary or secondary high energy line Deleted: containment pressureand
break indicates a loss of containment integrity., sump levels should increase as a

-- -- result of mass and energy release/ into containment from a LOCA. Thus,
This indicator relies on operator recognition of an unexpected response for the condition and sump level or pressure not increasing

indicates containment bypass and a

therefore does not have a specific value associated with it. The unexpected response is loss of containment integrity.

important because it is the indicator for a containment bypass condition.

IPEC Basis:

FSAR Chapter 14 describes Containment pressure response under accident conditions.

IPEC Basis Reference(s):

1. FSAR Chapter 14 Safety Analysis

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Loss

Threshold:

2. Containment pressure or sump level response not consistent with LOCA conditions

NEI 99-01 Basis:

Containment pressure and sum;_ levels should increase as a result of mass and energy_ -

release into containment from a LOCA. Thus, sump level or pressure not increasing indicates

containment bypass and 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.

IPEC Basis:

FSAR Chapter 14 describes Containment pressure response under accident conditions.

IPEC Basis Reference(s):

1. FSAR Chapter 14 Safety Analysis

Deleted: Rapid unexplained loss of
pressure (i.e., not attributable to
containment spray or condensation
effects) following an initial pressure
increase from a primary or secondary
high energy line break indicates a
loss of containment integrity.

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Loss

Threshold:

3. Ruptured SG faulted outside of containment

NEI 99-01 Basis:

The loss threshold recognizes that SG tube leakage can represent a bypass of the

Containment barrier as well as a loss of the RCS barrier.

Users should realize that ,Containrment ,Loss thresholds- #3_ and #4.. .coulI~d_ be_ _co..n-s~idered_

redundant. This was recognized during the development process. The inclusion of athreshold -.

that uses Emergency Procedure commonly used terms like "ruptured and faulted" adds to the

ease of the classification process and has been included based on this human factor concern.

,Escalation to General Emergency would be based on "P-otenrtial_ Loss"_of the FuelClad- Barrier.

This threshold addresses the condition in which a ruptured steam generator is also faulted.

This condition represents a bypass of the RCS and containment barriers and is a subset of the

,threshold #4. In conjunction with RCS leak rate barrier loss threshold, this would always result

in the declaration of a Site Area Emergency.

IPEC Basis:

None

Deleted: the two

(FDeleted: nos

Deleted: This threshold results in a
NOUE for smaller breaks that; (1) do
not exceed the normal charging
capacity threshold in RCS leak rate
barrier Potential Loss threshold, or (2)
do not result in ECCS actuation in
RCS SG tube rupture barrier Loss
threshold. For larger breaks, RCS
barrier threshold criteria would result
in an Alert. For SG tube ruptures
which may involve multiple steam
generators or unisolable secondary
line breaks, this threshold would exist
in conjunction with RCS barrier
thresholds and would result in a Site
Area Emergency.

Deleted: second

IPEC Basis Reference(s):

1. 2(3)-E-2 Faulted SG
2. 2(3)-E-3 SG Tube Rupture

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Loss

Threshold:

4. Primary-to-Secondary leakrate > 10 gpm.
AND

Unisolable steam release from affected SG to the environment

NEI 99-01 Basis:

The loss threshold recognizes that SG tube leakage can represent a bypass of the

Containment barrier as well as a loss of the RCS barrier.

fI l - the two _ _ _Users should realize that ,Containment J.,oss thresholds #3 and #4 could be considered

redundant. This was recognized during the development process. The inclusion of ,threshold

that uses Emergency Procedure commonly used terms like "ruptured and faulted" adds to the

ease of the classification process and has been included based on this human factor concern.

-l Deleted oss

This threshold results in a .nusual Event for smaller breaks that; (1) do not exceed the normal Deleted: NOUE

charging capacity threshold in RCS leak rate barrier Potential Loss threshold, or (2) do not

result in ECCS actuation in RCS SG tube rupture barrier Loss threshold. For larger breaks,

RCS barrier threshold criteria would result in an Alert. For SG tube ruptures which may involve

multiple steam generators or unisolable secondary line breaks, this threshold would exist in

conjunction with RCS barrier thresholds and would result in a Site Area Emergency. Escalation

to General Emergency would be based on "Potential Loss" of the Fuel Clad Barrier.

This threshold addresses SG tube leaks that exceed 10 gpm in conjunction with an unisolable

release path to the environment from the affected steam generator. The threshold for

establishing the unisolable secondary side release is intended to be a prolonged release of

radioactivity from the ruptured steam generator directly to the environment. This could be

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

expected to occur when the main condenser is unavailable to accept the contaminated steam

(i.e., SG tube rupture with concurrent loss of off-site power and the ruptured steam generator

is required for plant cooldown or a stuck open relief valve). If the main condenser is available,

there may be releases via air ejectors, gland seal exhausters, and other similar controlled, and

often monitored, pathways. These pathways do not meet the intent of an unisolable release

path to the environment. These minor releases are assessed using Abnormal Rad Levels / -[zeleed3

Radiological Effluent.EALs.......................................................
Deleted: [The leakage threshold for

JPEC Basis-- - - - -this threshold has been increased
with Revision 3. nthe earlier revision,

the threshold was leakage greater
None than TIS allowable. Since the prior

revision, many plants have
implemented reduced steam

IPEC Basis Reference(s): generator TIS limits (e.g., 150 gpd) as
a defense in depth associated with

1. 2(3)-E-2 Faulted SG alternate steam generator plugging
criteria. The 150 gpd threshold is

2. 2(3)-E-3 SG Tube Rupture deemed too low for use as an
emergency threshold. A pressure
boundary leakage of 10 gpm was
used as the threshold in IC SU5, RCS
Leakage, and is deemed appropriate
for this threshold.] W

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Potential Loss

Threshold:

5. Containment pressure > 47 psig and rising

NEI 99-01 Basis:
Deleted: The site specific pressure

,47 psig_is the containment design pressure. is based on

IPEC Basis:

This threshold is the containment design pressure and is in excess of that expected from the

design basis loss of coolant accident (LOCA). Proper actuation and operation of the

Containment heat removal system when required should maintain containment pressure well

below the design pressure. The Containment response for the spectrum of LOCAs considered

in the plant design basis is described in Chapter 14 of the FSAR (ref. 2). The threshold is

therefore indicative of a loss of both RCS and Fuel Clad barriers in that it should not be

reached without severe core degradation (metal-water reaction) or failure to trip in combination

with RCS breach. This condition would be expected to require the declaration of a General

Emergency.

IPEC Basis Reference(s):

1. 2(3)-F-0.5 Containment
2. FSAR Chapter 14 Safety Analysis

EAL Technical Bases
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Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Potential Loss

Threshold:

6. Containment hydrogen concentration > 4%

NEI 99-01 Basis:

Existence of an explosive mixture means a hydrogen and oxygen concentration of at least the

lower deflagration limit curve exists. The indications of potential loss under this EAL Deleted: .

corresponds to some of those leading to the RED path in potential loss threshold re1 (ref.{l., 1 1- -"- a ybedeclared by

IPEC Basis:

After a LOCA, the containment atmosphere is a homogeneous mixture of steam, air, solid and

gaseous fission products, hydrogen, and water droplets. During and following a LOCA, the

hydrogen concentration in the containment results from radiolytic decomposition of water and

metal-water reaction. If hydrogen concentration reaches or exceeds the lower flammability

limit (4%, ref. 3) in an oxygen rich environment, a potentially explosive mixture exists.

Operation of the Containment Hydrogen Recombiner with Containment hydrogen

concentrations at or above 4% could result in ignition of the hydrogen. If the combustible

mixture ignites inside containment, loss of the Containment barrier could occur. To generate

such levels of combustible gas, loss of the Fuel Clad and RCS barriers must also have

occurred. Since this threshold is also indicative of loss of both Fuel Clad and RCS barriers

with the Potential Loss of the Containment barrier, it therefore will likely warrant declaration of

a General Emergency.

Unit 2

EAL Technical Bases

Indian Point Energy Center Rev. XX
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Containment hydrogen analyzers AIT-5109-1 and AIT-5109-1 display hydrogen concentration

and alarm at 4% hydrogen concentration (ref. 2).

Unit 3

The Containment Hydrogen Concentration Measurement System is used to monitor the post-

accident hydrogen concentration. Two redundant sample systems are installed. One unit

samples the plenum chambers of containment recirculation fans 32 and 35. The second unit

samples the plenum chambers of recirculation fans 31, 33 and 34. (ref. 4)

IPEC Basis Reference(s):

1. 2(3)-F-0.5 Containment
2. 2-ARP-043 Accident Assessment Panel 1
3. 2(3)-FR-C.1 Response to Inadequate Core Cooling
4. SOP-SS-4 Containment Hydrogen Measurement System

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Barrier:

Category:

Primary Containment

D. Inventory

Degradation Threat: Potential Loss

Threshold:

Table F-3 Minimum Containment Cooling Systems

FCUs Spray Pumps

<3 2

3 1

5 0

NEI 99-01 Basis:

This threshold represents a potential loss of containment in that the containment heat
removal/depressurization systems are either lost or performing in a degraded manner, as

indicated by plant parameters such as containment pressure, pressurizer level and steam line
pressure in excess of,the setpoint at which the equipment was supposed to have actuated.

IPEC Basis:

Adequate heat removal capability for the containment is provided by two separate, full

capacity, engineered safety features systems. These are the containment spray system and

the containment air recirculation cooling and filtration system. These systems are of different

engineering principles and serve as independent backups for each other.

EAL Technical Bases
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Together these two systems provide the single failure protection for the containment cooling

function as analyzed in Chapter 14 of the FSAR.

The containment air recirculation cooling system is designed to recirculate and cool the

containment atmosphere in the event of a loss-of-coolant accident and thereby ensure that the

containment pressure will not exceed its design value of 47 psig.

Any of the following combinations of equipment will provide sufficient heat removal capability to

maintain the postaccident containment pressure below the design value, assuming that the

core residual heat is released to the containment as steam (ref. 1, 2):

1. All five containment cooling fans (FCUs)

2. Both Containment Spray alone

3. One containment spray pump and three of the five containment cooling fans

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 6.4.1.1 Containment Heat Removal Systems
2. Unit 3 FSAR Section 6.4.1 Containment Heat Removal Systems

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Barrier: Primary Containment

Category: E. Other

Degradation Threat: Loss

Threshold:

5. Inability to isolate all valves in any one line

AND

Direct downstream pathway to the environment exists after containment isolation
signal

NEI 99-01 Basis:

This threshold addresses incomplete 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.
Deleted: There is no Potential Loss

JPEC Basis.:-. -- threshold associated with this item.¶ ]

This threshold is intended to address incomplete containment isolation that allows direct

downstream release path to the environment.

The "inability to isolate all valves in any one line" term is intended to mean that available

immediate action has been taken to isolate the system providing a direct release pathway

outside containment but has failed. If no immediate action to isolate the system is available at

EAL Technical Bases
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the time it is recognized, or the location of the leak is not known such that immediate action to

isolate cannot be initiated, then assume the "inability to isolate" condition exists for the purpose

of emergency classification. Actions external to the Control Room shall be considered

available only if they can be completed using normal operational procedures consistent with

the requirement for "timely" emergency classification (within 15 minutes).

IPEC Basis Reference(s):

None

Indian Point Energy Center
EAL Technical Bases
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Barrier: Primary Containment

Category: F. Judgment

Degradation Threat: Loss

Threshold:

6. Any condition in the opinion of the Emergency Director that indicates loss of the
Containment barrier

NEI 99-01 Basis:

This threshold addresses any other factors that are to be used byithe EmergencyDirector in

determining whether the Containment barrier is lost, In addition, the inability to monitor the..
barrier should also beconsidered as a factor in Emergency Director judgment that the barrier

maybe onideed os,.,------------------------ -----------------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.

Deleted: EAL

Deleted: or potentially lost

" Deleted: incorporated in this EAL

- Deleted: or potentially lost

Deleted: (See also IC SG1,
'Prolonged Loss of All Offsite Power
and Prolonged Loss of All Onsite AC
Power', for additional information.)

Deleted: or potentially lost

IPEC Basis:

The Emergency Director judgment threshold addresses any other factors relevant to

determining if the Primary Containment barrier is lost. Such a determination should include

imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent" refers

to recognition of the inability to reach safety acceptance criteria before completion of all

checks.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.

" Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC Basis Reference(s):

None

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Barrier: Primary Containment

Degradation Threat: Potential Loss

Category: E. Judgment

Threshold:

6. Any condition in the opinion of the Emergency Director that indicates potential loss of
the Containment barrier

NEI 99-01 Basis:

Thishreshold_ addresses any other factors that are to be used y the-Emeren y irctor in

determining whether the Primary Containment barrier ispotentially lost. In addition, the inrability-,

to monitor the barrier should also be considered as a factor in EmergencyDirectorjudgment _.

that the barrier may be considered, potentially lost_. ..---------------

The Containment barrier should not be declaredpotentially lost based on- exce-e~dirng rTeclh.nical.

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.

IPEC Basis:

The Emergency Director judgment threshold addresses any other factors relevant to

determining if the Primary Containment barrier is potentially lost. Such a determination should

include imminent barrier degradation, barrier monitoring capability and dominant accident

sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent" refers

EAL Technical Bases
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to recognition of the inability to reach safety acceptance criteria before completion of all

checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC Basis Reference(s):

None

Indian Point Energy Center
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[The ODCM establishes a methodology for determining effluent radiation

monitor setpoints. The ODCM specifies default source terms and, for gaseous

releases, prescribes the use of pre-determined annual average meteorology in

the most limiting downwind sector for showing compliance with the regulatory

commitments. This EAL should be determined using this methodology.]

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

EAL #3 addresses uncontrolled releases that are detected by sample

analyses, particularly on unmonitored pathways, e.g., spills of radioactive liquids

into storm drains, heat exchanger leakage in river water systems, etc.

The 0.10 mR/hr value in EAL #4 is based on a release rate not exceeding 500

mrem per year, as provided in the ODCM / RETS, prorated over 8766 hours,

multiplied by two, and rounded. (500 + 8766 x 2 = 0.114). This is also the basis

of the site specific value in EAL #5.

EALs #1 and #2 directly correlate with the IC since annual average

meteorology is required to be used in showing compliance with the RETS and is

used in calculating the alarm setpoints. EALs #4 and #5 are a function of actual

meteorology, which will likely be different from the limiting annual average value.

Thus, there will likely be a numerical inconsistency. However, the fundamental

basis of this IC is NOT a dose or dose rate, but rather the degradation in the level

of safety of the plant implied by the uncontrolled release. Exceeding EAL #4 or

EAL #5 is an indication of an uncontrolled release meeting the fundamental basis

for this IC.

Page36: [2] Deleted .. Author

EAL #3 addresses uncontrolled releases that are detected by sample

analyses, particularly on unmonitored pathways, e.g., spills of radioactive liquids

into storm drains, heat exchanger leakage in river water systems, etc.



The 0.10 mR/hr value in EAL #4 is based on a release rate not exceeding 500

mrem per year, as provided in the ODCM / RETS, prorated over 8766 hours,

multiplied by two, and rounded. (500 - 8766 x 2 = 0.114). This is also the basis

of the site specific value in EAL #5.

EALs #1 and #2 directly correlate with the IC since annual average

meteorology is required to be used in showing compliance with the RETS and is

used in calculating the alarm setpoints. EALs #4 and #5 are a function of actual

meteorology, which will likely be different from the limiting annual average value.

Thus, there will likely be a numerical inconsistency. However, the fundamental

basis of this IC is NOT a dose or dose rate, but rather the degradation in the level

of safety of the plant implied by the uncontrolled release. Exceeding EAL #4 or

EAL #5 is an indication of an uncontrolled release meeting the fundamental basis

for this IC.
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1.0 PURPOSE

This document provides an explanation and rationale for each Emergency Action Level (EAL)

included in the EAL Upgrade Project for Indian Point Energy Center (IPEC). It should be used

to facilitate review of the IPEC EALs and provide historical documentation for future reference.

Decision-makers responsible for implementation of EP-IP-120, Emergency Classification, may

use this document as a technical reference in support of EAL interpretation. This information

may assist the Emergency Director in making classifications, particularly those involving

judgment or multiple events. The basis information may also be useful in training, for

explaining event classifications to off-site officials, and would 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.

2.0 DISCUSSION

2.1 Background

EALs are the plant-specific indications, conditions or instrument readings that are utilized to

classify emergency conditions defined in the Entergy IPEC Emergency Plan.

In 1992, the NRC endorsed NUMARC/NESP-007 "Methodology for Development of

Emergency Action Levels" as an alternative to NUREG-0654 EAL guidance.

NEI 99-01 (NUMARC/NESP-007) Revision 5 represents the most recently formally endorsed

methodology. Enhancements over earlier revisions included:

Consolidating the system malfunction initiating conditions and example emergency

action levels which address conditions that may be postulated to occur during plant

shutdown conditions.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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" Initiating conditions and example emergency action levels that fully address conditions

that may be postulated to occur at permanently Defueled Stations and Independent

Spent Fuel Storage Installations (ISFSIs).

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

" Incorporates resolutions to numerous implementation issues including the NRC EAL

FAQs.

Using NEI 99-01 Rev. 5, IPEC conducted an EAL implementation upgrade project that

produced the EALs discussed herein.

2.2 Fission Product Barriers

Many of the EALs derived from the NEI methodology are fission product barrier based. That is,

the conditions that define the EALs are based upon loss 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.

The primary fission product barriers are:

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

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

C. Containment (CNMT): The containment is comprised of the vapor containment structure
and all isolation valves required to maintain containment integrity under accident
conditions.

EAL Technical Bases
Indian Point Energy Center Rev. XX
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2.3 Emergency Classification Based on Fission Product Barrier Degradation

The following criteria are the bases for event classification related to fission product barrier

loss or potential loss:

Unusual Event:

Any loss or any potential loss of Containment

Alert:

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

Site Area Emergiency:

Loss or potential loss of any two barriers

General Emergency:

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

2.4 EAL Relationship to EOPs

Where possible, the EALs have been made consistent with and utilize the conditions defined in

the IPEC Critical Safety Function Status Trees (CSFSTs). While the symptoms that drive

operator actions specified in the CSFSTs are not indicative of alI possible conditions which

warrant emergency classification, they do define the symptoms, independent of initiating

events, for which reactor plant safety and/or fission product barrier integrity are threatened.

Where these symptoms are clearly representative of one of the NEI Initiating Conditions, they

have been utilized as an EAL. This permits rapid classification of emergency situations based

on plant conditions without the need for additional evaluation or event diagnosis. Although

some of the EALs presented here are based on conditions defined in the CSFSTs,

classification of emergencies using these EALs is not dependent upon Emergency Operating

Procedures (EOPs) entry or execution. The EALs can be utilized independently or in

conjunction with the EOPs.

EAL Technical Bases
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2.5 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

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.

2.6 EAL Organization

The IPEC EAL scheme includes the following features:

* Division of the EAL set into three broad groups:

o EALs applicable under all plant operating modes - This group would be reviewed

by the EAL-user any time emergency classification is considered.

o EALs applicable only under hot operating modes - This group would only be

reviewed by the EAL-user when the plant is in Hot Shutdown, Startup/Hot

Standby, or Power Operations mode.

o EALs applicable only under cold operating modes - This group would only be

reviewed by the EAL-user when the plant is in Cold Shutdown, Refuel or

Defueled mode.

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

EAL Technical Bases
Indian Point Energy Center Rev. XX
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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.

Within each of the above three groups, assignment of EALs to categories/subcategories

- Category and 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. The proposed IPEC EAL categories/subcategories and their

relationship to NEI Recognition Categories are listed below.

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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EAL Groups, Categories and Subcategories

EAL Group/Category EAL Subcategory

Any Operating Mode:

A - Abnormal Rad Release / Rad Effluent 1 - Offsite Rad Conditions
2 - Onsite Rad Conditions
3 - CF/CAS Radiation

H - Hazards 1 - Natural & Destructive Phenomena
2 - Fire or Explosion
3 - Hazardous Gas
4 - Security
5- Control Room Evacuation
6 - Judgment

E - Independent Spent Fuel Storage Installation None
(ISFSI)

Hot Conditions:

S - System Malfunction 1 - Loss of AC Power
2 - ATWS / Criticality
3 - Inability to Reach Shutdown Conditions
4 - Instrumentation / Communications
5 - Fuel Clad Degradation

6 - RCS Leakage
7 - Loss of DC Power

F - Fission Product Barrier Degradation None

Cold Conditions:

C - Cold Shutdown / Refuel System Malfunction 1 - Loss of AC Power
2 - RPV Level
3 - RCS Temperature
4 - Communications
5 - Inadvertent Criticality

6 - Loss of DC Power

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 9 of 336
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The primary tool for determining the emergency classification level is the EAL classification

matrix. The user of the EAL classification matrix may (but is not required to) consult the EAL

Technical Bases in order to obtain additional information concerning the EALs under

classification consideration. The user should consult Sections 2.7 and 2.8, and Attachments 1

and 2 of this document for such information.

2.7 Technical Bases Information

EAL technical bases are provided in Attachment 1 for each EAL according to EAL group (Any,

Hot, Cold), EAL category (A, C, H, S, E and F) and EAL subcategory. A summary explanation

of each category and subcategory is given at the beginning of the technical bases discussions

of the EALs included in the category. For each EAL, the following information is provided:

Category Letter & Title

Subcategory Number & Title

Initiating Condition (IC)

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

EAL Identifier (enclosed in rectangle)

Each EAL is assigned a unique identifier to support accurate communication of the

emergency classification to onsite and offsite personnel. Four characters define each EAL

identifier:

1. First character (letter): Corresponds to the EAL category as described above (A, C,

H, S, E or F)

2. Second character (letter): The emergency classification (G, S, A or U)

3. Third character (number): Initiating Condition (subcategory) number within the given

category. Initiating Conditions (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).

EAL Technical Bases
Indian Point Energy Center Rev. XX
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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).

Classification (enclosed in rectangle):

Unusual Event (U), Alert (A), Site Area Emergency (S) or General Emergency (G)

EAL (enclosed in rectangle)

Exact wording of the EAL as it appears in the EAL classification matrix

Mode Applicability

One or more of the following plant operating conditions comprise the mode to which each

EAL is applicable: 1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 -

Cold Shutdown, 6 - Refuel, Defueled, All or N/A - Not Applicable. (See Section 2.8 for

operating mode definitions.)

NEI 99-01 Basis:

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

IPEC Basis:

Description of the site-specific rationale for the EAL

IPEC Basis Reference(s):

Site-specific source documentation from which the EAL is derived

Indian Point Energy Center
EAL Technical Bases
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2.8 Operating Mode Applicability

REACTIVITY % RATED AVERAGE
MODE TITLE THERMAL REACTOR COOLANT

CODIIO POWER(a) TEMPERATURE
(kef) ( OF)

1 Power Operation _ 0.99 > 5 NA

2 Startup >0.99 < 5 NA

3 Hot Standby < 0.99 NA _ 350

4 Hot Shutdown(b) < 0.99 NA 350 > Tavg > 200

5 Cold Shutdown(b) < 0.99 NA < 200

6 Refueling(c) NA NA NA

Reactor vessel contains no irradiated fuel (full core off
load during refueling or extended outage)

(a) Excluding decay heat.
(b) All reactor vessel head closure bolts fully tensioned.
(c) One or more reactor vessel head closure bolts less than fully tensioned.

The plant operating mode that exists at the time that the event occurs (prior to any protective

system or operator action is initiated in response to the condition) should be compared to the

mode applicability of the EALs. If a lower or higher plant operating mode is reached before the

emergency classification is made, the declaration shall be based on the mode that existed at

the time the event occurred.

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

Shutdown or Refueling for mode applicability, even if Hot Shutdown (or a higher mode) 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.

Indian Point Energy Center
EAL Technical Bases
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2.9 Unit Specific Data

The EALs described herein are applicable to both Indian Point Unit 2 and Unit 3 unless

specifically stated. Indian Point Unit 2 has been designated the lead plant. In those instances

where specific information is different between the two units, the first value shown applies to

Unit 2 and the value in parentheses is applicable to Unit 3.

2.10 Validation of Indications, Reports and Conditions

All emergency classifications shall be based upon valid indications, reports or conditions. 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.

2.11 Planned vs. Unplanned Events

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 site's

Technical Specifications. Activities which cause the site to operate beyond that allowed by the

site's 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 and 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.

2.12 Classifying Transient Events

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

EAL Technical Bases
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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.

Existing 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.

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-1022,

Event Reporting Guidelines 10 CFR 50.72 and 50.73, should be applied.

2.13 Imminent EAL Thresholds

Although the majority of the EALs provide very specific thresholds, the Emergency Director

must remain alert to events or conditions that lead to the conclusion that exceeding the EAL

threshold is imminent. If, in the judgment of the Emergency Director, an imminent situation is at

hand, the classification should be made as if the threshold has been exceeded. While this is

particularly prudent at the higher emergency classes (the early classification may permit more

effective implementation of protective measures), it is nonetheless applicable to all emergency

classes.

EAL Technical Bases
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2.14 Treatment Of Multiple Events

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.

2.15 Emergency Classification Downgrading and Termination

Another important aspect of usable EAL guidance is the consideration of what to do when the

risk posed by an emergency is clearly decreasing. While event downgrading to lower

emergency classification levels may have merit under certain circumstances it is the policy at

IPEC that emergency classifications be directly terminated rather then downgraded and

transitioned into the recover phase per implemeting procedure guidance.

Indian Point Energy Center
EAL Technical Bases
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3.0 REFERENCES

3.1 Developmental

3.1.1 NEI 99-01 Revision 5, Methodology for Development of Emergency Action
Levels, February 2008 (ADAMS Accession Number ML080450149)

3.1.2 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)

3.2 Implementing

3.2.1
3.2.2
3.2.3

EP-IP-1 20 Emergency Classification
EAL Comparison Matrix
EAL Classification Matrix

3.3 Commitments

None
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4.0 DEFINITIONS & ACRONYMS

Definitions

Affecting Safe Shutdown

Event in progress has adversely affected functions that are necessary to bring the plant to and
maintain it in the applicable hot or cold shutdown condition. Plant condition applicability is
determined by Technical Specification LCOs in effect.

Example 1: Event causes damage that results in entry into an LCO that requires the plant
to be placed in hot shutdown. Hot shutdown is achievable, but cold shutdown is not. This
event is not "affecting safe shutdown."

Example 2: Event causes damage that results in entry into an LCO that requires the plant
to be placed in cold shutdown. Hot shutdown is achievable, but cold shutdown is not. This
event is "affecting safe shutdown."

Bomb

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

Civil Disturbance

A group of people violently protesting station operations or activities at the site.

Confinement Boundary

Is the barrier(s) between areas containing radioactive substances and the environment.

Containment Closure

The site specific procedurally defined actions taken to secure containment and its associated
structures, systems, and components as a functional barrier to fission product release under
existing plant conditions. As applied to IPEC, Containment Closure exists when the
requirements of Section 3.9.3 of Technical Specifications are met.

Explosion

Is 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.

Extortion

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

Faulted

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

Fire

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

Hostage

Person(s) held as leverage against the station to ensure that demands will be met by the
station.

Hostile Action

An act toward IPEC 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 IPEC. Non-terrorism-based EALs should be used to
address such activities, (e.g., violent acts between individuals in the owner controlled area).

Hostile Force

One or more individuals who are engaged in a determined assault, overtly or by stealth and
deception, equipped with suitable weapons capable of killing, maiming, or causing destruction.

Imminent

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

Inoperable

Not able to perform its intended function

Intruder

Person(s) present in a specified area without authorization.

Intrusion

The act of entering without authorization. Discovery of a bomb in a specified area is indication
of intrusion into that area by a hostile force.

Independent Spent Fuel Storage Installation (ISFSI)

EAL Technical Bases
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A complex that is designed and constructed for the interim storage of spent nuclear fuel and
other radioactive materials associated with spent fuel storage.

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.

Projectile

An object directed toward a NPP that could cause concern for its continued operability,
reliability, or personnel safety.

Protected Area

An area which normally encompasses all controlled areas within the security protected area
fence as depicted in Drawing 931-F-1 5343 Plot Plan Unit 1, 2 & 3.

Ruptured

In a steam generator, existence of primary-to-secondary leakage of a magnitude sufficient to
require or cause a reactor trip and safety injection.

Sabotage

Deliberate damage, misalignment, 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.

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 involving any of the following:
" Runback > 25% thermal power
" Electrical load rejection > 25% full electrical load
" Reactor scram
" ECCS injection

" Thermal power oscillations > 10%

Strike Action

EAL Technical Bases
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Work stoppage within the Protected Area by a body of workers to enforce compliance with
demands made on IPEC. The strike action must threaten to interrupt Normal Plant
Operations.

Unisolable

A breach or leak that cannot be promptly isolated.

Unplanned

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

Valid

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

Visible Damage

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

Vital Area

Any plant area, 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.

Acronyms

A C ....................................................................................................... A lte rnating C urre nt
APRM .................................................................................. Average Power Range M eter
ATWS ...................................................................... Anticipated Transient Without Scram
BW R ................................................................................................ Boiling W ater R eactor
C A S ................................................................................................. C entral A larm S tation
C D E ...................................................................................... C om m itted Dose Equivalent
C FR ...................................................................................... C ode of Federal Regulations
D C ............................................................................................................... D ire ct C u rre nt
EA L ............................................................................................. Em ergency Action Level

EAL Technical Bases
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ECCS ............................................................................ Em ergency Core Cooling System
ECL .................................................................................. Em ergency Classification Level
EDG .................................................................................... Em ergency Diesel G enerator
ele ....................................................................................................................... Elevation
EO F ................................................................................... Em ergency O perations Facility

EO P .............................................................................. Em ergency O perating Procedure
EPA ............................................................................... Environm ental Protection Agency
EPG ............................................................................... Em ergency Procedure G uideline

EPIP ................................................................ Em ergency Plan Im plem enting Procedure
ESF ......................................................................................... Engineered Safety Feature
FAA .................................................................................. Federal Aviation Adm inistration

FBI ................................................................................... Federal Bureau of Investigation
FEM A ............................................................... Federal Em ergency M anagem ent Agency
FSAR .................................................................................... Final Safety Analysis Report

G E ...................................................................................................... General Em ergency
IC ......................................................................................................... Initiating Condition
IDLH ................................................................ Im m ediately Dangerous to Life and Health
IPEC ........................................................................................ Indian Point Energy Center
IPEEE ................ Individual Plant Examination of External Events (Generic Letter 88-20)
ISFSI ............................................................ Independent Spent Fuel Storage Installation
Keff ........................................................................ Effective Neutron M ultiplication Factor

LCO .................................................................................. Lim iting Condition of O peration
LER ............................................................................................... Licensee Event Report
LO CA ......................................................................................... Loss of Coolant Accident

LW R ................................................................................................... Light W ater Reactor
M SIV ...................................................................................... M ain Steam Isolation Valve
M SL ......................................................................................................... M ain Steam Line
m R ............................................................................................................... m illiRoentgen
M W ..................................................................................................................... M egawatt
NEI .............................................................................................. Nuclear Energy Institute

NESP .................................................................. National Environm ental Studies Project
NPP ................................................................................................... Nuclear Power Plant

NRC ............................................................................... Nuclear Regulatory Com m ission

NSSS ................................................................................ Nuclear Steam Supply System

EAL Technical Bases
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NO RAD ................................................... North Am erican Aerospace Defense Com m and
O BE ...................................................................................... O perating Basis Earthquake

O CA .............................................................................................. Owner Controlled Area

O DCM ........................................................................... O ff-site Dose Calculation M anual
PRA/PSA ..................... Probabilistic Risk Assessment / Probabilistic Safety Assessment

PW R ........................................................................................ Pressurized W ater Reactor
PSIG ............................................................................... Pounds per Square Inch Gauge

R ........................................................................................................................ Roentgen
RC P .............................................................................................. Reactor Coolant Pum p
RCS ............................................................................................ Reactor Coolant System

rem ........................................................................................... Roentgen Equivalent M an
RPS ......................................................................................... Reactor Protection System
RPV ............................................................................................ Reactor Pressure Vessel

SAE ................................................................................................. Site Area Em ergency
SBO ......................................................................................................... Station Blackout
SFP ............................................................................................................. Spent Fuel Pit
SPDS ........................................................................... Safety Param eter Display System
SRO ............................................................................................ Senior Reactor O perator
TEDE ............................................................................... Total Effective Dose Equivalent

TAF ....................................................................................................... Top of Active Fuel
TC ............................................................................................................... Therm ocouple

TSC ........................................................................................... Technical Support Center

UE .............................................................................................................. Unusual Event

EAL Technical Bases
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5.0 RESPONSIBILITIES

5.1 Emergency Planning Manager

The Emergency Planning Manager shall periodically evaluate the need to update and revise

the EAL technical bases due to:

A. Revisions to EALs

B. Changes in plant configuration or design

B. Changes in system setpoints or values reference in the EALs

C. Operating experience and interpretation clarifications

Any revision to the wording of one or more EALs shall require a revision to this procedure and

shall be reviewed and approved as part of the EAL change.

5.2. EAL End-Users

Emergency Response Organization members responsible for the evaluation of EALs and/or

emergency classification shall become familiar with the contents of this document. This

document may be used to assist personnel responsible for emergency classification in

interpreting the intent of EALs.

EAL Technical Bases
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6.0 IPEC-TO-NEI 99-01 EAL CROSSREFERENCE

This cross-reference is provided to facilitate association and location of an IPEC EAL within

the NEI 99-01 IC/EAL identification scheme. Further information regarding the development of

the IPEC EALs based on the NEI guidance can be found in the EAL Comparison Matrix.

IPEC NEI 99-01

EAL IC Example
EAL

AU1.1 AU1 1

AU1.2 AU1 1

AU1.3 AU1 3

AU2.1 AU2 1

AU2.2 AU2 2

AA1.1 AA1 1

AA1.2 AA1 1

AA1.3 AA1 3

AA2.1 AA2 1

AA2.2 AA2 2

AA3.1 AA3 1

AS1.1 AS1 1

AS1.2 AS1 2

AS1.3 AS1 4

AG1.1 AG1 1

AG1.2 AG1 2

Indian Point Energy Center
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IPEC NEI 99-01

EAL IC Example
EAL

AG1.3 AG1 4

CU1.1 CU3 1

CU2.1 CUl 1,2

CU2.2 CU2 1

CU2.3 CU2 2

CU3.1 CU4 1

CU3.2 CU4 2

CU4.1 CU6 1,2

CU5.1 CU8 1

CU6.1 CU7 1

CA1.1 CA3 1

CA2.1 CA1 1,2

CA3.1 CA4 1,2,3

CS2.1 CS1 1

CS2.2 CS1 2

CS2.3 CS1 3

CG2.1 CG1 1

CG2.2 CG1 2

FU1.1 FU1 1

FA1.1 FA1 1

FS1.1 FS1 1

Indian Point Energy Center
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IPEC NEI 99-01

EAL IC Example
EAL

FG1.1 FG1 1

HU1.1 HU1 1

HU1.2 HU1 2

HU1.3 HU1 4

HU1.4 HU1 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 HA1 1

HA1.2 HA1 2

HA1.3 HA1 5

HA1.4 HA1 4

HA1.5 HA1 3

HA1.6 HA1 6

HA2.1 HA2 1

HA3.1 HA3 1

HA4.1 HA4 1,2

Indian Point Energy Center
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IPEC NEI 99-01

EAL IC Example
EAL

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

SU2.1 SU8 2

SU3.1 SU2 1

SU4.1 SU3 1

SU4.2 SU6 1,2

SU5.1 SU4 2

SU6.1 SU5 1,2

SA1.1 SA5 1

SA2.1 SA2 1

SA4.1 SA4 1

SS1.1 SS1 1

SS2.1 SS2 1

SS4.1 SS6 1

SS7.1 SS3 1
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IPEC NEI 99-01

EAL IC Example
EAL

SG1.1 SG1 1

SG2.1 SG2 1

EU1.1 E-HU1 1

Indian Point Energy Center
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7.0 ATTACHMENTS

7.1 Attachment 1, EAL Bases

7.2 Attachment 2, Fission Product Barrier Loss / Potential Loss Matrix and Basis
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Attachment 1 - Emergency Action Level Bases

Cate-gory A - Abnormal Rad Release / Rad Effluent

EAL Group: ANY (EALs in this category are applicable to any

plant condition, hot or cold.)

Many EALs are based on actual or potential degradation of fission product barriers because

of the elevated potential for offsite radioactivity release. Degradation of fission product

barriers though is not always apparent via non-radiological symptoms. Therefore, direct

indication of elevated radiological effluents or area radiation levels are appropriate symptoms

for emergency classification.

At lower levels, abnormal radioactivity releases may be indicative of a failure of containment

systems or precursors to more significant releases. At higher release rates, offsite radiological

conditions may result which require offsite protective actions. Elevated area radiation levels in

plant may also be indicative of the failure of containment systems or preclude access to plant

vital equipment necessary to ensure plant safety.

Events of this category pertain to the following subcategories:

1. Offsite Rad Conditions

Direct indication of effluent radiation monitoring systems provides a rapid assessment

mechanism to determine releases in excess of classifiable limits. Projected offsite doses,

actual offsite field measurements or measured release rates via sampling indicate doses

or dose rates above classifiable limits.

2. Onsite Rad Conditions & Irradiated Fuel Events

Sustained general area radiation levels in excess of those indicating loss of control of

radioactive materials or those levels which may preclude access to vital plant areas also

warrant emergency classification.

3. CR/CAS Radiation

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

Sustained general area radiation levels in excess of 15 mR/hr may preclude access to

areas requiring continuous occupancy also warrant emergency classification.
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment
greater than 2 times the Offsite Dose Calculation Manual (ODCM)
limits for > 60 min.

EAL:

AUI.1 Unusual Event

Any valid gaseous monitor reading > Table A-1 column "UE" for >: 60 min. (Note 2)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 gCi/cc 2.3E-01 CiCVcc 4.2E-02 pCi/cc 8.OE-03 pCi/cc
0 (75 Ci/sec) (7.5 Ci/sec) (1.4 Ci/sec) (0.26 Ci/sec)

o R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

Off scale
R-54 [181 N/A N/A OEf icc) 2.5E-03 pCi/cc:2(> 4.0E-02 IpCi/cc)

-i

R-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:

The Emergency Director should not wait until the applicable time has elapsed, but should

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

Indian Point Energy Center
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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. Further, there are administrative controls established to prevent

unintentional releases, or control and monitor intentional releases. The occurrence of

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.

The release rate multiples are specified in EALs AU1.1 and AA1.1 only to distinguish between

non-emergency conditions, and from each other. While these multiples obviously correspond

to an off-site dose or dose rate, the emphasis in classifying these events is the degradation in

the level of safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation

monitor readings to exceed the threshold identified.

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.

IPEC Basis:

Gaseous releases in excess of two times the site ODCM (ref. 1) instantaneous 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.

The values shown for each monitor represents two times the calculated ODCM release rates

(ref. 2).

IPEC Basis Reference(s):

1. IPEC Offsite Dose Calculation Manual

EAL Technical Bases
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2. EP-EALCALC-IPEC-1001, Radiological Gaseous Effluent EAL Values
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment
greater than 2 times the Offsite Dose Calculation Manual (ODCM)
limits for _> 60 min.

EAL:
AU1.2 Unusual Event

Any valid liquid monitor reading > Table A-1 column "UE" for > 60 rain. (Note 2)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 gCi/cc 2.3E-01 giCi/cc 4.2E-02 pCi/cc 8.OE-03 pCi/cc
0 (75 Ci/sec) (7.5 Cl/sec) (1.4 Ci/sec) (0.26 Cl/sec)

R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

Of fscale

R-54 [18] N/A N/A OE2 icc) 2.5E-03 pCi/cc3o" (> 4.0E-02 IpCi/cc)

R-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:

The Emergency Director should not wait until the applicable time has elapsed, but should

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.
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Attachment 1 - Emergency Action Level Bases

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. Further, there are administrative controls established to prevent

unintentional releases, or control and monitor intentional releases. The occurrence of

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.

The release rate multiples are specified in EALs AU1.2 and AA1.2 only to distinguish between

non-emergency conditions, and from each other. While these multiples obviously correspond

to an off-site dose or dose rate, the emphasis in classifying these events is the degradation in

the level of safety of the plant, not the magnitude of the associated dose or dose rate.

This EAL addresses radioactivity releases, that for whatever reason, cause effluent radiation

monitor readings to exceed the threshold identified.

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.

IPEC Basis:

Liquid releases in excess of two times the site ODCM (ref. 1) instantaneous 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.

The values shown for each monitor represents two times the calculated monitor alarm

setpoints which are set in accordance with the ODCM (ref. 2).

IPEC Basis Reference(s):

1. IPEC Offsite Dose Calculation Manual

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 36 of 336



IPEC NON-QUALITY
0-Etff& EMERGENCY RELATED IP-EP-AD13 Revision XX

PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 37 of 336

Attachment 1 - Emergency Action Level Bases

2. Letter from S. Sandike to L. Glander dated Nov.15, 2010
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment
greater than 2 times the Offsite Dose Calculation Manual (ODCM)
limits for _> 60 min.

EAL:

AU1.3 Unusual Event

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > 2 x ODCM limits for > 60 min. (Note 2)

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:

The Emergency Director should not wait until the applicable time has elapsed, but should

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

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. Further, there are administrative controls established to prevent

unintentional releases, or control and monitor intentional releases. The occurrence of

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.

The ODCM multiples are specified in AU1.3 and AA1.3 only to distinguish between non-

emergency conditions, and from each other. While these multiples obviously correspond to an

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 38 of 336



- tIPEC NON-QUALITY

OEntffg3v EMERGENCY RELATED IP-EP-AD13 Revision XX
PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 39 of 336

Attachment 1 - Emergency Action Level Bases

off-site dose or dose rate, the emphasis in classifying these events is the degradation in the

level of safety of the plant, not the magnitude of the associated dose or dose rate.

Releases should not be prorated or averaged. For example, a release exceeding 4x ODCM for

30 minutes does not meet the threshold.

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 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.

IPEC Basis

Confirmed sample analyses in excess of two times the site Offsite Dose Calculation Manual

(ODCM) (ref. 1) instantaneous 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.

IPEC Basis Reference(s):

1. IPEC, Offsite Dose Calculation Manual

Indian Point Energy Center
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Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment
greater than 200 times the Offsite Dose Calculation Manual (ODCM)
limits for 15 minutes or longer

EAL:

AA1.1 Alert

Any valid gaseous monitor reading > Table A-1 column "Alert" for >t 15 min. (Note 2)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 jiCi/cc 2.3E-01 gCi/cc 4.2E-02 pCi/cc 8.OE-03 pCi/cc
" (75 Ci/sec) (7.5 CVsec) (1.4 Ci/sec) (0.26 Ci/sec)

(A

( R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

Off scale

R-54 [18] N/A N/A OEf icc) 2.5E-03 pCi/ccV (> 4.0E-02 pCi/cc)
"5

R-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:

The Emergency Director should not wait until the applicable time has elapsed, but should

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

Indian Point Energy Center
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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. Further, there are administrative controls established to prevent

unintentional releases, or control and monitor intentional releases. The occurrence of

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.

The release rate multiples are specified in AU1.1 and AA1.2 only to distinguish between non-

emergency conditions, and from each other. While these multiples obviously correspond to an

off-site dose or dose rate, the emphasis in classifying these events is the degradation in the

level of safety of the plant, not the magnitude of the associated dose or dose rate.

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.

IPEC Basis:

The selected threshold value for the Plant Vent radiation monitors represents the geometric

mean between the calculated UE threshold and SAE threshold values (ref. 2). This is due to

the differences in the assumptions used to determine the ODCM (ref. 1) based alarm setpoints

and the dose assessment methodology used to calculate the SAE and GE thresholds for this

release path. Selecting an average between the UE and SAE threshold values provides a

realistic near-linear escalation path between the UE and SAE classification levels.

IPEC Basis Reference(s):

EAL Technical Bases
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1. IPEC Offsite Dose Calculation Manual
2. EP-EALCALC-IPEC-1001, Radiological Gaseous Effluent EAL Values
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Attachment 1 - Emergency Action Level Bases

Category:

Subcategory:

A - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Initiating Condition: Any release of gaseous or liquid radioactivity to the environment that
exceeds 200 times the radiological effluent Offsite Dose Calculation
Manual (ODCM) limits for 15 minutes or longer

EAL:

AA1.2 Alert

Any valid liquid monitor reading > Table A-1 column "Alert" for ---15 rain. (Note 2)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 p.Ci/cc 2.3E-01 I±Ci/cc 4.2E-02 pCi/cc 8.OE-03 pCi/cc
0 (75 Ci/sec) (7.5 Ci/sec) (1.4 Ci/sec) (0,26 Ci/sec)

R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

Of fscale
R-54 [18] N/A N/A O-picc) 2.5E-03 pCi/cc•_ (> 4.0E-02 pCi/cc)

R-49 [191 N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:

The Emergency Director should not wait until the applicable time has elapsed, but should

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

Indian Point Energy Center
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Attachment 1 - Emergency Action Level Bases

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. Further, there are administrative controls established to prevent

unintentional releases, or control and monitor intentional releases. The occurrence of

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.

The release rate multiples are specified in AU1.2 and AA1.2 only to distinguish between non-

emergency conditions, and from each other. While these multiples obviously correspond to an

off-site dose or dose rate, the emphasis in classifying these events is the degradation in the

level of safety of the plant, not the magnitude of the associated dose or dose rate.

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.

IPEC Basis:

This event escalates from the Unusual Event by escalating the magnitude of the release by a

factor of 100 (ref. 2).

Liquid releases in excess of two hundred times the site ODCM (ref. 1) instantaneous limits that

continue for 15 minutes or longer represent an significant uncontrolled situation and hence, a

potential substantial degradation in the level of safety. The final integrated dose (which is very

low in the Alert 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 15 minutes.

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

IPEC Basis Reference(s):

1. IPEC Offsite Dose Calculation Manual
2. Letter from S. Sandike to L. Glander dated Nov.15, 2010

Indian Point Energy Center
EAL Technical Bases

Rev. XX
Page 45 of 336



in IPEC NON-QUALITY

-Entev EMERGENCY RELATED IP-EP-AD13 Revision XX
PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 46 of 336

Attachment 1 - Emergency Action Level Bases

Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions
Initiating Condition: Any release of gaseous or liquid radioactivity to the environment that

exceeds 200 times the radiological effluent Offsite Dose Calculation
Manual (ODCM) limits for 15 minutes or longer

EAL:

AA1.3 Alert

Confirmed sample analyses for gaseous or liquid releases indicate concentrations or
release rates > 200 x ODCM limits for > 15 min. (Note 2)

Note 2: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the 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.

Mode Applicability:

All

NEI 99-01 Basis:

The Emergency Director should not wait until the applicable time has elapsed, but should

declare the event as soon as it is determined that the condition will likely exceed the applicable

time.

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. Further, there are administrative controls established to prevent

unintentional releases, or control and monitor intentional releases. The occurrence of

extended, uncontrolled radioactive releases to the environment is indicative of a degradation in

these features and/or controls.

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 46 of 336



is IPEC NON-QUALITY

-EnteV EMERGENCY RELATED IP-EP-AD13 Revision XX
PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 47 of 336

Attachment 1 - Emergency Action Level Bases

The release rate multiples are specified in AU1.3 and AA1.3 only to distinguish between non-

emergency conditions, and from each other. While these multiples obviously correspond to an

off-site dose or dose rate, the emphasis in classifying these events is the degradation in the

level of safety of the plant, not the magnitude of the associated dose or dose rate.

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 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.

IPEC Basis:

Confirmed sample analyses in excess of two hundred times the site Offsite Dose Calculation

Manual (ODCM) limits (ref. 1) that continue for 15 minutes or longer represent an uncontrolled

situation and hence, a potential substantial 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).

The required release duration was reduced to 15 minutes in recognition of the raised severity.

IPEC Basis Reference(s):

1. IPEC, Offsite Dose Calculation Manual

EAL Technical Bases
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Category:

Subcategory:

A - Abnormal Rad Release / Rad Effluent

1 - Offsite Rad Conditions

Initiating Condition: Offsite 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:

AS1.1 Site Area Emergency

Any valid radiation monitor reading that exceeds Table A-1 column "SAE" for > 15 min.
(Note 1)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

R-27 2.3E+00 giCi/cc 2.3E-01 RCi/cc 4.2E-02 pCi/cc 8.OE-03 pCi/cc
0 (75 Ci/sec) (7.5 CVsec) (1.4 Ci/sec) (0.26 CVsec)

R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

Off scale
R-54 [18] N/A N/A OE2 icc) 2.5E-03 pCi/cc-V (> 4.0E-02 pCi/cc)

R-49 [19] N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 1: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the condition will likely exceed the applicable time. IF dose assessment
results are available, THEN declaration should be based on dose assessment instead of radiation monitor values.
Do not delay declaration awaiting dose assessment results.

Mode Applicability:

All

NEI 99-01 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.

Indian Point Energy Center
EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

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 EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

(TEDE), as defined in 10 CFR 20, is used in lieu of ".. .sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors.

The TEDE dose is set at 10% of the EPA PAG, while the 500 mrem thyroid CDE was

established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.

The site specific 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.

IPEC Basis:

None

IPEC Basis Reference(s):

1. EP-EALCALC-IPEC-1001, Radiological Gaseous Effluent EAL Values

EAL Technical Bases
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite 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:

AS1.2 Site Area Emergency

Dose assessment using actual meteorology indicates doses > 100 mRem TEDE or
> 500 mRem thyroid CDE at or beyond the site boundary

Mode Applicability:

All

NEI 99-01 Basis:

ThisEAL 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.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors.

The 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.

EAL Technical Bases
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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.

IPEC Basis:

The dose assessment (ref. 1) EALs are based on a Site Boundary dose rate of 100 mRem/hr

TEDE or 500 mRem/hr CDE thyroid, whichever is more limiting. Actual meteorology is

specifically identified since it gives the most accurate dose assessment. Actual meteorology

(including forecasts) should be used whenever possible.

IPEC Basis Reference(s):

1. IP-EP-310, "Dose Assessment"

Indian Point Energy Center
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite 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:

AS1.3 Site Area Emergency

Field survey indicates closed window dose rate > 100 mRem/hr that is expected to
continue for > 1 hr at or beyond the site boundary

OR

Field survey sample analysis indicates thyroid CDE of > 500 mRem for 1 hr of inhalation at
or beyond the site boundary

Mode Applicability:

All

NEI 99-01 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.

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors.
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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.

IPEC Basis:

The 500 mRem integrated CDE thyroid dose was established in consideration of the 1:5 ratio

of the EPA Protective Action Guidelines for TEDE and thyroid exposure. In establishing the

field survey emergency action levels, a duration of one hour is assumed (ref. 1, 2). Therefore,

the dose rate EALs are based on a Site Boundary dose rate of 100 mRem/hr TEDE or 500

mRem for 1 hour of inhalation CDE thyroid, whichever is more limiting.

IPEC Basis Reference(s):

1. IP-EP-320 "Radiological Field Monitoring"
2. IP-EP-310 "Dose Assessment"
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of gaseous
radioactivity greater than 1,000 mRem TEDE or 5,000 mRem thyroid
CDE for the actual or projected duration of the release using actual
meteorology

EAL:

AG1.1 General Emergency

Any valid radiation monitor reading > Table A-1 column "GE" for > 15 min. (Note 1)

Table A-1 Effluent Monitor Classification Thresholds

Monitor GE SAE Alert UE

W R-27 2.3E+00 gCi/cc 2.3E-01 pCi/cc 4.2E-02 pCi/cc 8.OE-03 pCi/cc
0 (75 Ci/sec) (7.5 Ci/sec) (1.4 Ci/sec) (0.26 Ci/sec)
(U

C R-44 [14] N/A N/A 4.2E-02 pCi/cc 8.OE-03 pCi/cc

Offscale
R-54 [18] N/A N/A (> 4.OE-02 pCi/cc) 2.5E-03 pCi/cc

R-49 [191 N/A N/A 5.8E-02 pCi/cc 5.8E-04 pCi/cc

Note 1: The Emergency Director should not wait until the applicable time has elapsed, but should declare the
event as soon as it is determined that the condition will likely exceed the applicable time. IF dose assessment
results are available, THEN declaration should be based on dose assessment instead of radiation monitor values.
Do not delay declaration awaiting dose assessment results.

Mode Applicability:

All

NEI 99-01 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

Indian Point Energy Center
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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 EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors. However, NYS has

decided to calculate child thyroid CDE. Utility IC/EALs are consistent with those of the states

involved in the facilities emergency planning zone.

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.

The 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 should 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.

IPEC Basis:

EAL Technical Bases
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The General Emergency effluent monitor threshold is one decade greater than the Site Area

Emergency value (ref. 1).

IPEC Basis Reference(s):

1. EP-EALCALC-IPEC-1001, Radiological Gaseous Effluent EAL Values

Indian Point Energy Center
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of gaseous
radioactivity greater than 1,000 mRem TEDE or 5,000 mRem thyroid
CDE for the actual or projected duration of the release using actual
meteorology

EAL:

AG1 .2 General Emergency

Dose assessment using actual meteorology indicates doses > 1,000 mRem TEDE or
> 5,000 mRem thyroid CDE at or beyond the site boundary

Mode Applicability:

All

NEI 99-01 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 there

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

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors. However, NYS has

EAL Technical Bases
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decided to calculate child thyroid CDE. Utility IC/EALs are consistent with those of the states

involved in the facilities emergency planning zone.

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.

The site specific 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.

IPEC Basis:

The General Emergency dose assessment (ref. 1) values are based on the boundary dose

resulting from an actual or imminent release of gaseous radioactivity that exceeds 1,000

mRem TEDE or 5,000 mRem CDE thyroid for the actual or projected duration of the release.

Actual meteorology is specifically identified since it gives the most accurate dose assessment.

Actual meteorology should be used whenever possible.

IPEC Basis Reference(s):

1. IP-EP-310, "Dose Assessment'

EAL Technical Bases
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 1 - Offsite Rad Conditions

Initiating Condition: Offsite dose resulting from an actual or imminent release of gaseous
radioactivity greater than 1,000 mRem TEDE or 5,000 mRem thyroid
CDE for the actual or projected duration of the release using actual
meteorology

EAL:

AG1.3 General Emergency

Field survey results indicate closed window dose rates > 1,000 mRem/hr expected to
continue for > 1 hr at or beyond the site boundary

OR

Analyses of field survey samples indicate thyroid CDE of > 5,000 mRem for 1 hr of
inhalation at or beyond the site boundary

Mode Applicability:

All

NEI 99-01 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 there

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

The EPA PAGs are expressed in terms of the sum of the effective dose equivalent (EDE) and

the committed effective dose equivalent (CEDE), or as the thyroid committed dose equivalent

(CDE). For the purpose of these IC/EALs, the dose quantity total effective dose equivalent

EAL Technical Bases
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(TEDE), as defined in 10 CFR 20, is used in lieu of "...sum of EDE and CEDE...." The EPA

PAG guidance provides for the use adult thyroid dose conversion factors. However, NYS has

decided to calculate child thyroid CDE. Utility IC/EALs are consistent with those of the states

involved in the facilities emergency planning zone.

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.

IPEC Basis:

The 5,000 mRem integrated CDE thyroid dose was established in consideration of the 1:5 ratio

of the EPA Protective Action Guidelines for TEDE and thyroid exposure. In establishing the

dose rate emergency action levels, a duration of one hour is assumed (ref. 1, 2). Therefore,

the dose rate EALs are based on a Site Boundary dose rate of 1000 mRem/hr TEDE or 5000

mRem for 1 hour of inhalation CDE thyroid, whichever is more limiting.

IPEC Basis Reference(s):

1. IP-EP-320 "Radiological Field Monitoring"
2. IP-EP-310 "Dose Assessment'
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 2 - Onsite Rad Conditions & Irradiated Fuel Events

Initiating Condition: Unplanned rise in plant radiation levels

EAL:

AU2.1 Unusual Event

Unplanned low water level or alarm indicating uncontrolled water level decrease in the
refueling cavity, SFP or fuel transfer canal

AND

Valid area radiation monitor reading rise on any of the following:

" R-2/R-7 Vapor Containment Area Monitors
* R-5 Fuel Storage Building Area Monitor
* R-25/R-26 Vapor Containment High Radiation Area Monitors

Mode Applicability:

All

NEI 99-01 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.

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.

In light of Reactor Cavity Seal failure incidents at two different PWRs and loss of water in the

Spent Fuel Pit/Fuel Transfer Canal at a BWR, explicit coverage of these types of events via

this threshold is appropriate given their potential for increased doses to plant staff.

Indian Point Energy Center
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The refueling pathway is a site specific combination of cavities, tubes, canals and pools. 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 manipulator mast. 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 CU2.1. This event escalates to an Alert per AA2.1 if irradiated fuel outside the reactor

vessel is uncovered. For events involving irradiated fuel in the reactor vessel, escalation would

be via the Fission Product Barrier Table for events in operating modes 1-3.

IPEC Basis:

Loss of inventory from the refueling cavity, SFP or fuel transfer canal may reduce water

shielding above spent fuel and cause unexpected increases in plant radiation. Classification as

an Unusual Event is warranted as a precursor to a more serious event.

On Unit 2, the SFP Technical Specification minimum water level is 93' 2". The SFP low water

level alarm setpoint is 93' 3". Water level restoration instructions for loss of refueling cavity

water level during refueling are performed in accordance with 2-AOP-FH-1.

On Unit 3, the SFP low water level alarm setpoint is actuated by LC-650. Water level

restoration instructions for loss of refueling cavity water level during refueling are performed in

accordance with 3-AOP-FH-1.

When the fuel transfer canal is directly connected to the SFP and reactor cavity, there could

exist the possibility of uncovering irradiated fuel in the fuel transfer canal. Therefore, this EAL

EAL Technical Bases
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is applicable for conditions in which irradiated fuel is being transferred to and from the RPV

and SFP.

The listed radiation monitors are those likely to be affected by the loss of inventory from the

reactor cavity, SFP and fuel transfer canal.

This event escalates to an Alert if irradiated fuel outside the reactor vessel is uncovered or

damaged. For events involving irradiated fuel in the reactor vessel, escalation would be via the

fission product barrier matrix

IPEC Basis Reference(s):

1. 2[3]-AOP-FH-1, "Fuel Damage or Loss of SFP/Refueling Cavity Level"

Indian Point Energy Center
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Category: A - Radioactivity Release / Area Radiation

Subcategory: 2 - Onsite Rad Conditions & Irradiated Fuel Events

Initiating Condition: Unplanned rise in plant radiation levels

EAL:

AU2.2 Unusual Event

Unplanned valid area radiation monitor reading or survey results increase by a factor of
1,000 over normal levels*
* Normal levels can be considered as the highest reading in the past 24 hours excluding

the current peak value

Mode Applicability:

All

NEI 99-01 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.

This EAL addresses increases in plant radiation levels that represent a loss of control of

radioactive material resulting in 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.

IPEC Basis:

The ARMs monitor the gamma radiation levels in units of mR/hr at selected areas throughout

the station. If radiation levels exceed a preset limit in any channel, the Control Room

annunciator and local alarms will be energized to warn of abnormal or significantly changing

EAL Technical Bases
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radiological conditions. The alarm limit is normally set at approximately 10 times normal

background for each channel. (ref. 1, 2)

Routine and work specific surveys are conducted throughout the station at frequencies

specified by the RP Superintendent. Routine surveys are scheduled per the RP Department

Surveillance Schedule. Work specific surveys are conducted in accordance with the Radiation

Work Permit (RWP).

IPEC Basis Reference(s):

1. 2-SOP-12.3.3 Radiation Monitor Setpoint Control
2. 3-SOP-RM-01 0 Radiation Monitor Setpoint Control

Indian Point Energy Center
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 2 - Onsite Rad Conditions & Irradiated Fuel Events

Initiating Condition: Damage to irradiated fuel or loss of water level that has or will result in
the uncovering of irradiated fuel outside the reactor vessel

EAL:

AA2.1 Alert

Damage to irradiated fuel or loss of water level (uncovering irradiated fuel outside the
Reactor Vessel) that causes a valid high alarm on any of the following radiation monitors:

" R-2/R-7 Vapor Containment Area Monitors
• R-5 Fuel Storage Building Area Monitor
" R-42[R-12] VC Gas Activity
* R-25/R-26 Vapor Containment High Radiation Area Monitors

Mode Applicability:

All

NEI 99-01 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 AU2.1 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.

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

Indian Point Energy Center
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due to water level decrease may mask increased ventilation exhaust airborne activity and

needs to be considered.

While a radiation monitor could detect an increase in dose rate due to a drop in the water level,

it might not be a reliable indication of whether or not the fuel is covered.

For example, a refueling bridge ARM reading may increase due to planned evolutions such as

head lift, or even a fuel assembly being raised in the manipulator mast. 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 AS1.1 or

AG1.1.

IPEC Basis:

When considering classification, information may come from:

" Radiation monitor readings

* Sampling and surveys

* Dose projections/calculations

• Reports from the scene regarding the extent of damage (e.g., refueling crew, radiation

protection technicians)

This EAL is defined by the specific areas where irradiated fuel is located, such as the refueling

cavity or Spent Fuel Pit (SFP). The listed radiation monitors are those likely to be affected by

the loss of inventory and/or damaged spent fuel located in the reactor cavity, SFP and fuel

transfer canal.

IPEC Basis eference(s):

1. 1 -AOP-FH-1, "Fuel Damage or Loss of SFSP Level"

EAL Technical Bases
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2. 2[3]-AOP-FH-1, "Fuel Damage or Loss of SFP/Refueling Cavity Level"
3. 2-SOP-12.3.3 Radiation Monitor Setpoint Control
4. 3-SOP-RM-01 0 Radiation Monitor Setpoint Control
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 2- Onsite Rad Conditions & Irradiated Fuel Events

Initiating Condition: Damage to irradiated fuel or loss of water level that has or will result in
the uncovering of irradiated fuel outside the reactor vessel

EAL:

AA2.2 Alert

A water level drop in the reactor cavity, SFP or fuel transfer canal that will result in
irradiated fuel becoming uncovered

Mode Applicability:

All

NEI 99-01 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 AU2.1 in that fuel activity has been released, or is anticipated due

to fuel heatup. This IC applies to spent fuel requiring water coverage and is not intended to

address spent fuel which is licensed for dry storage.

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 AS1.1 or

AG1.1.

IPEC Basis:

When considering classification, information may come from:
EAL Technical Bases
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* Radiation monitor readings

* Sampling and surveys

* Dose projections/calculations

* Reports from the scene regarding the extent of damage (e.g., refueling crew, radiation

protection technicians)

If available, video cameras may allow remote observation. Depending on available level

indication, the declared threshold may need to be based on indications of makeup rate or

decrease in refueling water storage tank level.

IPEC Basis Reference(s):

1. 2[3]-AOP-FH-1, "Fuel Damage or Loss of SFP/Refueling Cavity Level"

Indian Point Energy Center
EAL Technical Bases
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Category: A - Abnormal Rad Release / Rad Effluent

Subcategory: 3 - CR/CAS Radiation

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

EAL:

AA3.1 Alert

Dose rates > 15 mR/hr in areas requiring continuous occupancy to maintain plant safety
functions:

Control Room
OR

CAS

Mode Applicability:

All

NEI 99-01 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 Director must consider the source or cause of the increased radiation levels

and determine if any other IC may be involved.

This EAL is not meant to apply to increases in the containment radiation monitors as these are

events which are addressed in the fission product barrier 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 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.

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 71 of 336



- nt IPEC NON-QUALITY

OEntffgw EMERGENCY RELATED IP-EP-AD13 Revision XX
PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 72 of 336

Attachment 1 - Emergency Action Level Bases

Areas requiring continuous occupancy include the control room and any other control stations

that are staffed continuously, such as the security alarm station.

IPEC Basis:

Areas that meet this threshold include the Control Room and the Central Alarm Station (CAS).

The security access point is included in this EAL because of its importance to permitting

access to areas required to assure safe plant operations.

There are no permanently installed Control Room or CAS area radiation monitors that may be

used to assess this EAL threshold. Therefore these thresholds must be assessed via local

radiation survey.

IPEC Basis Reference(s):

Indian Point Energy Center
EAL Technical Bases
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Category C - Cold Shutdown / Refueling System Malfunction

EAL Group: Cold Conditions (RCS temperature < 212°F); EALs

in this category are applicable only in one or more

cold operating modes.

Category C EALs are directly associated with cold shutdown or refueling system safety

functions. Given the variability of plant configurations (e.g., systems out-of-service for

maintenance, containment open, reduced AC power redundancy, time since shutdown) during

these periods, the consequences of any given initiating event can vary greatly. For example, a

loss of decay heat removal capability that occurs at the end of an extended outage has less

significance than a similar loss occurring during the first week after shutdown. Compounding

these events is the likelihood that instrumentation necessary for assessment may also be

inoperable. The cold shutdown and refueling system malfunction EALs are based on

performance capability to the extent possible with consideration given to RCS integrity,

Containment Closure, and fuel clad integrity for the applicable operating modes (4 - Cold

Shutdown, 5 - Refuel, D - Defueled).

The events of this category pertain to the following subcategories:

1. Loss of AC Power

Loss of emergency plant electrical power can compromise plant safety system operability

including decay heat removal and emergency core cooling systems which may be

necessary to ensure fission product barrier integrity. This category includes loss of onsite

and offsite sources for 480 VAC safeguards buses.

2. RPV Level

RPV water level is a measure of inventory available to ensure adequate core cooling and,

therefore, maintain fuel clad integrity. The RPV provides a volume for the coolant that

covers the reactor core. The RPV and associated pressure piping (reactor coolant system)

EAL Technical Bases
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together provide a barrier to limit the release of radioactive material should the reactor fuel

clad integrity fail.

3. RCS Temperature

Uncontrolled or inadvertent temperature or pressure increases are indicative of a potential

loss of safety functions.

4. Communications

Certain events that degrade plant operator ability to effectively communicate with essential

personnel within or external to the plant warrant emergency classification.

5. Inadvertent Criticality

Inadvertent criticalities pose potential personnel safety hazards as well being indicative of

losses of reactivity control.

6. Loss of DC Power

Loss of emergency plant electrical power can compromise plant safety system operability

including decay heat removal and emergency core cooling systems which may be

necessary to ensure fission product barrier integrity. This category includes loss of vital

125-Volt DC power sources.

Indian Point Energy Center
EAL Technical Bases
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Category:

Subcategory:

C - Cold Shutdown / Refueling System Malfunction

1 - Loss of AC Power

Initiating Condition: AC power capability to safeguards buses reduced to a single power
source for greater than 15 minutes such that any additional single
failure would result in loss of all AC power to safeguards buses

EAL:

CU1.1 Unusual Event

AC power capability to 480 V safeguards buses (5A, 2A/3A, 6A) reduced to a single power
source (Table C-4) for > 15 min. such that any additional single failure would result in loss
of all AC power to safeguard buses (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-4 Safeguard Bus AC Power Sources

Onsite U Offsite

* Unit Auxiliary transformer*

* 480 * Station AuxiliaryV EDG 21 transformer*
* 480 V EDG 22 * 13.8 KV gas turbine auto
* 480 V EDG 23 transformer*
* Appendix R Diesel * * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V EDG 31 * Unit Auxiliary transformer
* 480V EDG 31 * Station Auxiliary transformer
* 480V EDG 32 * 13W92 feeder" * 480V EDG 33E* 33 * 13W93 feeder
* Appendix R Diesel

Mode Applicability:

5 - Cold Shutdown, 6 - Refuel

Indian Point Energy Center
EAL Technical Bases
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NEI 99-01 Basis:

The condition indicated by this 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 blackout. This condition

could occur due to a loss of off-site power with a concurrent failure of all but one emergency

generator to supply power to its emergency busses. The subsequent loss of this single power

source would escalate the event to an Alert in accordance with CA1.1.

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

power.

IPEC Basis:

The condition indicated by this EAL would include the degradation of the offsite power with a

concurrent failure of all but one emergency generator to supply power to its emergency bus.

Another related condition could be the loss of all offsite power and loss of onsite emergency

diesels with only one train of emergency buses being fed from the unit main generator, or the

loss of onsite emergency diesels with only one train of emergency buses being fed from offsite

power. The subsequent loss of this single power source would result in a loss of all AC to the

480 V safeguards buses.

Indian Point Unit 2 has a blackout/unit trip/no safety injection logic that opens all the normal

supply breakers and locks them out from reclosure. The blackout is sensed by undervoltage

on either 480V Bus 5A or 6A. The unit trip is sensed by lockout relays 86P and 86BU.

Therefore, with 86P or 86BU relays tripped, undervoltage on Bus 5A or 6A (a single failure)

would cause a loss of all offsite power to the "essential buses." For the condition where all

emergency diesel generators are inoperable when the unit is shutdown and relays 86P and

86BU are not reset, a loss of power to either 480V Bus 5A or 480V Bus 6A will cause the

normal supply breakers to all 480V buses to open.

If emergency bus AC power is reduced to a single source for greater than 15 minutes, an

Unusual Event is declared under this EAL.

EAL Technical Bases
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This cold condition EAL is equivalent to the hot condition loss of AC power EAL SA1.1.

IPEC Basis Reference(s):

1. FSAR Section 8.2

2. 2(3)-ECA-0.0 Loss of All AC Power

Indian Point Energy Center
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - Loss of AC Power

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

EAL:

CA1.1 Alert

Loss of all offsite and onsite AC power (Table C-4) to 480 V safeguards buses
(5A, 2A/3A, 6A) for > 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-4 Safeguard Bus AC Power Sources

Onsite Offsite

* Unit Auxiliary transformer*

* 480 * Station Auxiliary
* 480V EDG 21 transformer*
* 480 EDG 22 * 13.8 KV gas turbine auto* 480 VEDG 23

Vtransformer*
* Appendix R Diesel * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V EDG 31 * Unit Auxiliary transformer

* 480V EDG 32 * Station Auxiliary transformer

* 480V EDG 32 * 13W92 feederED* 33 * 13W93 feeder
* Appendix R Diesel

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, D - Defueled

NEI 99-01 Basis:

Indian Point Energy Center
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Loss of all AC power compromises all plant safety systems requiring electric power including

RHR, ECCS, Containment Heat Removal, Spent Fuel Heat Removal and the Ultimate Heat

Sink.

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 emergency buses, relative to that specified for the Site

Area Emergency EAL.

Escalating to Site Area Emergency, if appropriate, is by Abnormal Rad Levels / Radiological

Effluent EALs.

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

IPEC Basis:

This EAL is indicated by the loss of all offsite and onsite AC power to the safeguards buses

(5A, 2N3A, 6A).

This EAL is the cold condition equivalent of the hot condition loss of all AC power EAL SS1.1.

When in Cold Shutdown, Refuel, or Defueled mode, the event can be classified as an Alert

because of the significantly reduced decay heat, lower temperature and pressure, increasing

the time to restore one of the emergency buses, relative to that existing when in hot conditions.

IPEC Basis Reference(s):

1. FSAR Section 8.2

2. 2(3)-ECA-0.0 Loss of All AC Power

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 79 of 336



IPEC NON-QUALITY

-z:EnteriW EMERGENCY RELATED IP-EP-AD13 Revision XX
PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 80 of 336

Attachment 1 - Emergency Action Level Bases

Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - Reactor Vessel Level

Initiating Condition: RCS leakage

EAL:

CU2.1 Unusual Event

Inability to restore or maintain pressurizer level > 18% or RCS target level band due to
RCS leakage for >: 15 min. (Note 3)
Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown

NEI 99-01 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 CA2.1 or CA3.1.

IPEC Basis:

The condition of this EAL may be a precursor of more serious conditions and, as a result, is

considered to be a potential degradation of the level of safety of the plant. When pressurizer

level drops to 18% [18.87% (rounded to 18% for Unit 3)] of span. (low level alarm setpoint),

level is well below the normal control band (ref. 1, 2).

Indian Point Energy Center
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This Cold Shutdown EAL represents the hot condition EAL SU6.1, in which RCS leakage is

associated with Technical Specification limits. In Cold Shutdown, these limits are not

applicable; hence, the use of pressurizer level as the parameter of concern in this EAL.

IPEC Basis Reference(s):

1. 2-ARP-SAF Pressurizer Low Level
2. 3-ARP-003 Pressurizer Low Level

Indian Point Energy Center
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2- Reactor Vessel Level

Initiating Condition: RCS Leakage

EAL:

CU2.2 Unusual Event

Unplanned reactor vessel level drop below vessel flange (69' ele.) (or RCS target level
band if the RCS level was procedurally being controlled below the vessel flange) for > 15
min. (Note 3)
Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

6 - Refueling

NEI 99-01 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 RCS water level below the RPV flange are carefully

planned and procedurally controlled. An unplanned event that results in water level decreasing

below the RPV flange, or below the planned RCS water level for the given evolution (if the

planned RCS water level is already below the RPV flange), warrants declaration of an Unusual

Event due to the reduced RCS inventory that is available to keep the core covered.

The allowance of 15 minutes was chosen because it is reasonable to assume that level can be

restored within this time frame using one or more of the redundant means of refill that should

be available. If level cannot be restored in this time frame then it may indicate a more serious

condition exists.

Continued loss of RCS Inventory will result in escalation to the Alert emergency classification

level via either CA2.1 or CA3.1.

EAL Technical Bases
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The difference between CU2.1 and CU2.2 deals with the RCS conditions that exist between

cold shutdown and refueling modes. In cold shutdown the RCS will normally be intact and

standard RCS inventory and level monitoring means are available. In the refueling mode the

RCS is not intact and RPV level and inventory are monitored by different means.

This EAL involves a decrease in RCS 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 AU2.1, until such time as the level decreases to the

level of the vessel flange.

If RPV level continues to decrease and reaches the Bottom ID of the RCS hot leg then

escalation to CA2.1 would be appropriate.

IPEC Basis:

Unit 2

The Reactor Vessel flange mating surface is at 69' (ref. 1). RCS elevations are illustrated in

Figure C-3 (ref. 1). RCS level can be monitored by one or more of the following (ref. 1):

" Barton level system

* Tygon level system

* Mansell Level Monitoring System (MLMS)

* Intermediate range RCS level indicator (LT-7610)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3

The Reactor Vessel flange mating surface is at 69' (ref. 2). RCS level can be monitored by one

or more of the following (ref. 2):

EAL Technical Bases
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* 32 & 34 Intermediate Leg Level Indicators (ILLI)

" Hand Held Ultrasonic Transducers

* Mansell Level Monitoring System

* Intermediate range RCS level indicator (LT-7610)

" RVLIS

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor

Indian Point Energy Center
EAL Technical Bases
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONENT ELEVATION PRlZR RVLIS Gallon lained
LEVEL

i Tubm EM Mpty, Tbe " WO

Top or RVLIS 84' 2" 27% 120% 37,900 10,150

20% PRZR Level 80' 10" 20% 112% 38,750 11,000

PACE RX Head 76'6 1 10% 101% 40.000 12,250
Vent In Savfce

Top or RX Head 75' 10" 9% 100% 40,200 12,460

PRZR Lower Tap 7T3' ? 0% 88% 41,500 13,750

Bottom of PRZR 6907- 0% 85% 46.000 18,2650

RX Vessel 69' 0% 83% 46,700 18,960
Flange _____..... .

RX Had 6W8 0% 81% 47,800 20,050Pen'amal

67' 0% - 49,100 21,300

Redu8e 6' 0% - 50,250 22.500Inventory

65' 0% -- 51,400 23,650
_______ (51 ,668)

64' 0% - 52,500 24,750
(53,500)

Top of Hot Leg 63' 6" 0% 70% (54,750)

____or 0% (56.37s)

Noma 0% (59.000)
Drairxdown Level _J ... . . . . .

Middle of Hot Leg 62' 0" 0% ((62,250)

Mtn, Level with 61"8" 0% (84,500)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - Reactor Vessel Level

Initiating Condition: RCS Leakage

EAL:

CU2.3 Unusual Event

Reactor vessel level cannot be monitored with unexplained rise in any Table C-1 sump /
tank level

Table C-1 Sumps / Tanks

•Containment sumps

•CCW surge tank

•PRT

* RCDT
* Visual observation of RCS leakage

Mode Applicability:

6 - Refueling

NEI 99-01 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 an Unusual

Event due to the reduced RCS inventory that is available to keep the core covered.

The allowance of 15 minutes was chosen because it is reasonable to assume that level can be

restored within this time frame using one or more of the redundant means of refill that should

EAL Technical Bases
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be available. If level cannot be restored in this time frame then it may indicate a more serious

condition exists.

Continued loss of RCS inventory will result in escalation to the Alert emergency classification

level via either CA2.1 or CA3. 1.

This EAL addresses conditions in the refueling mode when normal means of core temperature

indication and 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 RCS inventory event, the operators would need to determine that RPV

inventory loss was occurring by observing sump and tank level changes. Sump and tank level

increases must be evaluated against other potential sources of leakage such as cooling water

sources inside the containment to ensure they are indicative of RCS leakage.

Escalation to the Alert emergency classification level would be via either CA2.1 or CA3.1.

IPEC Basis:

Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

" Barton level system

" Tygon level system

• Mansell Level Monitoring System (MLMS)

• Intermediate range RCS level indicator (LT-7610)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

EAL Technical Bases
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* 32 & 34 Intermediate Leg Level Indicators (ILLI)

* Hand Held Ultrasonic Transducers

* Mansell Level Monitoring System

* Intermediate range RCS level indicator (LT-7610)

* RVLIS

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by sump or tank level changes (Table C-1). Plant design and procedures

provide the capability to detect and assess primary system leakage (ref. 3 - 9).

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. Unit 2 FSAR 4.2.7
4. Unit 2 FSAR 6.2.2.1.2
5. Unit 2 FSAR 9.2.2.4.3
6. Unit 3 FSAR 4.2.10
7. Unit 3 FSAR 6.7.2.3
8. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
9. 3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage

Indian Point Energy Center
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONENT ELEVATION PRZR RVLIS GAIfloR3 Dlined
LEVEL

&C Tubas Ea"ty SAJ Tubes Full

Top or RVLIS 84'2' 27% 120% 37,900 10,150

20% PRZR Level 80' 10" 20% 112% 38,750 11,000

PLACE RX Head 76'6' 10% 101% 40,000 12,250vent In Senfte

Top or PX Head 75, 1(" 9% 100% 40,200 12,450

PRZR Lower Tap " 7 0% 8"y 41,500 13,750

Bottom of PRZR 69' 7' 0% 85% 46.000 18,250

RX Vessel 69' 0% 83% 46,700 1e,950
Flange

RX Head 6W 0% 81% 47,800 20,050
Removal

67' 0% - 49,100 21,300

Reduced 6W 0% 50.250 2215W
Inventory

8V' 0% 55,400 23,650
(51,666)

84' 0% -52,500 24,750
(53,5o00)

Top of Hot Leg 63'6" 0% 70% (54,750)

61T 0" 0% (S6,376)
Normal el IV 0% (59,ooo)
OrvDoki Level

MIddle of Hot Leg 62' 0" 0% (62,250)

Min. Level with 61, W 0% .. 4.00
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - RPV Level

Initiating Condition: Loss of reactor vessel inventory

EAL:

CA2.1 Alert

Reactor vessel level < bottom of the RCS hot leg (60' 4.8" ele.)

OR

Reactor vessel level cannot be monitored for > 15 min. (Note 3) with unexplained rise in
any Table C-1 sump / tank level

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps / Tanks

• Containment sumps

* CCW surge tank
* PRT

* RCDT
* Visual observation of RCS leakage

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

This EAL serves as precursors to a loss of ability to adequately cool the fuel. The magnitude of

this loss of water indicates that makeup systems have not been effective and may not be

capable of preventing further RPV level decrease and potential core uncovery. This condition

will result in a minimum emergency classification level of an Alert.

The Bottom ID of the RCS loop was chosen because at this level remote RCS level indication

may be lost and loss of suction to decay heat removal systems has occurred. The Bottom ID of
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the RCS loop is the level equal to the bottom of the RPV loop penetration (not the low point of

the loop).]

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 CS2.1.

In the cold shutdown mode, normal RPV level and RPV level instrumentation systems will

usually be available. In the refueling mode, 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 RCS inventory event, the

operators would need to determine that RPV inventory loss was occurring by observing sump

and tank level changes. Sump and tank level increases must be evaluated against other

potential sources of leakage such as cooling water sources inside the containment to ensure

they are indicative of RCS leakage.

The 15-minute duration for the loss of level indication was chosen because it is half of the

CS2.3 Site Area Emergency EAL duration. Significant fuel damage is not expected to occur

until the core has been uncovered for greater than 1 hour per the analysis referenced in the

CG1 basis. Therefore this EAL meets the definition for an Alert.

IPEC Basis:

Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

" Barton level system

" Tygon level system

" Mansell Level Monitoring System (MLMS)
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" Intermediate range RCS level indicator (LT-7610)

* CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

" RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

" 32 & 34 Intermediate Leg Level Indicators (ILLI)

• Hand Held Ultrasonic Transducers

" Mansell Level Monitoring System

" Intermediate range RCS level indicator (LT-7610)

• RVLIS

Unit 2 and Unit 3 RVLIS Full Range indication of 62% corresponds to the bottom of the RCS

hot leg penetration which is at 60.4' (60' 4.8") el. (ref. 3). If Reactor Vessel level cannot be

monitored, the Reactor Vessel inventory loss must be detected by sump or tank level changes

(Table C-1). Plant design and procedures provide the capability to detect and assess primary

system leakage (ref. 4 - 10).

IPEC Basis Reference(s):
1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. RCS-15 RVLIS Full Range Level Indication Map
4. Unit 2 FSAR 4.2.7
5. Unit 2 FSAR 6.2.2.1.2
6. Unit 2 FSAR 9.2.2.4.3
7. Unit 3 FSAR 4.2.10
8. Unit 3 FSAR 6.7.2.3
9. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10.3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONENT ELEVATION PRZR RVIS GaIlons Na[med
LEVEL

&1r Tuhes Emply SU TIbes rPuil

Top or RVLIS 84'2" 27% 120% 37,900 10,150

20% PRZR Level 8l' 10" 20% 1 12% 38,750 11,000

PLACE AX HQad 76" 10% 101% 40,000 12.250
Vent In SeMce
Top or RX Head 75 10" 9% 100% 40,200 12,460

PRZR Lower Tap 7T r 0% 86% 41,500 13,750

Bottom of PRZAR e5 7. 0% 85% 46.000 18,250

RX Vessel 69' 0% 83% 46,700 18,950
Flange

RX Head 68' 0% 81% 47,800 20,080SRenoV6I ... ..

67' 0% 49,100 21,300

Reduced 66 0% 50,250 2250
Inventory

65! 0% -- 51,400 23,650
(51,666)

e4' 0% -- 52,500 24,750
____ __ _ ____(53,500)

Top of Hot Leg 63' 6" 0% 70% (54.750)

63' 0' 0% (56,375)
Normal
Draiirxn Level 82' 5" 0% {59,000)

Middle of Hot Leg 62' 0 0% (62,250)

Min. Level with 61' 8" 0% (64,500)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - RPV Level

Initiating Condition: Loss of reactor vessel inventory affecting core decay heat removal
capability

EAL:

CS2.1 Site Area Emergency

With Containment Closure (Note 5) not established, reactor vessel level < 6" below the
bottom of the RCS hot leg (59' 10.8" ele.)

Note 5: The site specific procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under existing plant conditions. As
applied to IPEC, Containment Closure exists when the requirements of Section 3.9.3 of Technical Specifications
are met (all un-isolated flow paths are promptly closed and at least one door in each air lock is closed following an
evacuation of containment).

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 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 CG2.1 or AG1.1/AG1.3.

IPEC Basis:

Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

" Barton level system

" Tygon level system

* Mansell Level Monitoring System (MLMS)

Indian Point Energy Center
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" Intermediate range RCS level indicator (LT-761 0)

* CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

" 32& 34 Intermediate Leg Level Indicators (ILLI)

" Hand Held Ultrasonic Transducers

" Mansell Level Monitoring System

" Intermediate range RCS level indicator (LT-7610)

* RVLIS

Unit 2 and Unit 3 RVLIS Full Range indication of 60.8% corresponds to six inches below the

bottom of the RCS hot leg penetration which is at 59.9' (59' 10.8") el. (ref. 3). If Reactor Vessel

level cannot be monitored, the Reactor Vessel inventory loss must be detected by sump or

tank level changes (Table C-1). Plant design and procedures provide the capability to detect

and assess primary system leakage (ref. 4 - 10).

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. RCS-15 RVLIS Full Range Level Indication Map
4. Unit 2 FSAR 4.2.7
5. Unit 2 FSAR 6.2.2.1.2
6. Unit 2 FSAR 9.2.2.4.3
7. Unit 3 FSAR 4.2.10
8. Unit 3 FSAR 6.7.2.3
9. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10. 3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
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Figure C-3 - Unit 2 Component Elevations and Levels

CONWONENT ELEVATIOLN PRZR RVLIS Galons Drained
LEVEL,

&C, Tihbe Em~pty 510 Tub", Full

Top or RVLIS 84' 2" 27% 120% 37,900 10,150

20% PRZR Level 80' I 20% 112% 38,750 11,000

PLACE RX Head 76'6" 10% 101% 40,000 12,250
Venl nSe. ce%

Top or RX Head 75! 1(" 9% 100% 40,200 12,450

PRZR Loemr Tap 73' 7 0% 86% 41,500 13,750

Bottom of PRZR 69' 7- 0% 85% 46.000 18,250

RX Vessel 69' 0% 83% 46,700 18,950
Flange

RX Hood 6W 0% 81% 47,800 20,050
Renoral

67' 0% 49,100 21,300

Reduced 66' 0% 50.250 22,500
Inventory

65' 0% 51,400 23,650
(51,666)

64' 0% -52,500 24,750
(53,500)

Top of Hot Leg 63' 6" 0% 70% (54,750)

63" or 0% (56,375)
Normai 2 "0%(900

Drairsdom Level 0% 09,000)

Middle of Hot Leg 62' 0r 0% (62,250)

Mtn. Level with 61 8" 0% (64,500)
RHR
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Category:

Subcategory:

C - Cold Shutdown / Refueling System Malfunction

2 - RPV Level

Initiating Condition: Loss of reactor vessel inventory affecting core decay heat removal
capability

EAL:

CS2.2 Site Area Emergency

With Containment Closure (Note 5) established, reactor vessel level < top of active fuel
(57' 9.6" ele.)

Note 5: The site specific procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under existing plant conditions. As
applied to IPEC, Containment Closure exists when the requirements of Section 3.9.3 of Technical Specifications
are met (all un-isolated flow paths are promptly closed and at least one door in each air lock is closed following an
evacuation of containment).

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 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 CG2.1 or AG1.1/AG 1.3.

IPEC Basis:

Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

" Barton level system

" Tygon level system

, Mansell Level Monitoring System (MLMS)
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Intermediate range RCS level indicator (LT-7610)

* CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

" 32 & 34 Intermediate Leg Level Indicators (ILLI)

" Hand Held Ultrasonic Transducers

" Mansell Level Monitoring System

" Intermediate range RCS level indicator (LT-7610)

* RVLIS

Unit 2 and Unit 3 RVLIS Full Range indication of 56% corresponds to top of active fuel (57.8'

[57' 9.6"] ele.) (ref. 3). If Reactor Vessel level cannot be monitored, the Reactor Vessel

inventory loss must be detected by sump or tank level changes (Table C-1). Plant design and

procedures provide the capability to detect and assess primary system leakage (ref. 4 - 10).

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. RCS-15 RVLIS Full Range Level Indication Map
4. Unit 2 FSAR 4.2.7
5. Unit 2 FSAR 6.2.2.1.2
6. Unit 2 FSAR 9.2.2.4.3
7. Unit 3 FSAR 4.2.10
8. Unit 3 FSAR 6.7.2.3
9. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10.3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage

Figure C-3 - Unit 2 Component Elevations and Levels
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C OMPONENT ELEVATION PRZR RVL-S Gollons NDined
LEVEL

STube EmM SIGTu intFI

Top or AVL!S 84'2 27% 120% 37,900 10.150

20% PRZR Level 80' 10" 20% 112% 38.750 11.000

PLACE RX Head 76'6" 10% 101% 40,000 12,250SVent In Service

Top or RX Head 75'10" 9% 100% 40,200 12,450

PRZR Losr Tap 73'T 0% 86% 41,500 13,750

Bottom of PRZA 69' 70 0% 85% 46.000 18,250

RX Vessel 69' 0% 83% 46,700 18,950
Flange

RX Head 68W 0% 81% 47,800 20,050
Renioval __________ __ ___

67' 0% -. 49100 21,310

Reduced 66' 0% 50,250 22,500inventory

65' 0% 51,400 23,650
(51,666)

64' 0% - 52,500 24,750
(53,500)

Top of Hot Leg 6T 6" 0% 70% (54,750)

S.T 0o 0% (56,375)
'Normai
Nal ere a, 0% (59,000)Draimixwm Level

Middle of Hot Leg 62' (0 0% (62,250)

Mtn. Levelwire 61"8" 0% (64500)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - RPV Level

Initiating Condition: Loss of reactor vessel inventory affecting core decay heat removal
capability

EAL:

CS2.3 Site Area Emergency

Reactor vessel level cannot be monitored for __30 min. (Note 3) with a loss of inventory as
indicated by any of the following:

" Containment High Range Radiation Monitor reading upscale

* Unexplained rise in any Table C-1 sump / tank level

* Erratic Source Range Monitor indication

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps / Tanks

* Containment sumps

I CCW surge tank

* PRT

* RCDT
* Visual observation of RCS leakage

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Indian Point Energy Center
EAL Technical Bases
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NEI 99-01 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 CG2.1 or AG1.1/AG1.3.

In the cold shutdown mode, normal RPV level and RPV level instrumentation systems will

usually be available. In the refueling mode, 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 RCS inventory event, the

operators would need to determine that RPV inventory loss was occurring by observing sump

and tank level changes. Sump and tank level increases must be evaluated against other

potential sources of leakage such as cooling water sources inside the containment to ensure

they are indicative of RCS leakage.

The 30-minute duration allows sufficient time for actions to be performed to recover inventory

control equipment.

As water level in the RPV lowers, the dose rate above the core will increase. The dose rate

due to this core shine should result in containemt radiation monitor indication and possible

alarm.

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically

when the core is uncovered and that this should be used as a tool for making such

determinations.

IPEC Basis:
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Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

" Barton level system

" Tygon level system

" Mansell Level Monitoring System (MLMS)

" Intermediate range RCS level indicator (LT-7610)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

* 32 & 34 Intermediate Leg Level Indicators (ILLI)

" Hand Held Ultrasonic Transducers

" Mansell Level Monitoring System

* Intermediate range RCS level indicator (LT-7610)

" RVLIS

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by the following:

" Containment High Range Radiation Monitor reading upscale (meaning the monitor is

reading above it's normal onscale bugged level)

" Sump or tank level changes (Table C-1): Plant design and procedures provide the

capability to detect and assess primary system leakage (ref. 3 - 9).

* Erratic Source Range Monitor indication: Post-TMI studies indicate that the installed

nuclear instrumentation will operate erratically when the core is uncovered and source

EAL Technical Bases
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range monitors can be used as a tool for making such determinations. Figure C-4

shows the response of the source range monitor during the first few hours of the TMI-2

accident. The instrument reported an increasing signal about 30 minutes into the

accident. At this time, the reactor coolant pumps were running and the core was

adequately cooled as indicated by the core outlet thermocouples. Hence, the increasing

signal was the result of an increasing two-phase void fraction in the reactor core and

vessel downcomer and the reduced shielding that the two-phase mixture provides to the

source range monitor (ref. 10, 11). The two source range monitor channels indicate the

source range neutron flux and startup rate and provide high flux level reactor trip and

alarm signals to the reactor control and protection system. They are used at shutdown

to provide audible alarms in the reactor containment and central control room of any

inadvertent increase in reactivity. An audible count rate signal is used during initial

phases of startup and is audible in both the reactor containment and central control

room. Mounted on the front panel of the source range channel is a neutron flux level

indicator calibrated in terms of count rate level (1 to 106 cps). Mounted on the control

board is a neutron count rate level indicator (1 to 106 cps). Isolated neutron flux signals

are available for recording by the nuclear instrumentation system recorder and startup

rate computation. (ref 12, 13)
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IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. Unit 2 FSAR 4.2.7
4. Unit 2 FSAR 6.2.2.1.2
5. Unit 2 FSAR 9.2.2.4.3
6. Unit 3 FSAR 4.2.10
7. Unit 3 FSAR 6.7.2.3
8. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
9. 3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10. Severe Accident Management Guidance Technical Basis Report, Volume 1: Candidate

High-Level Actions and Their Effects, pgs 2-18, 2-19
11. Nuclear Safety Analysis Center (NSAC), 1980, "Analysis of Three Mile Island - Unit 2

Accident," NSAC-1
12. Unit 2 FSAR 7.4.2.1.3
13. Unit 3 FSAR 7.4.2
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONENT ELEVAT[ON PRZR RVIUS GaIlow Dlrined
LEVEL

&C. Tubas Enmty &G Tub"e Pu11

Top or AVWS 84' 2 27% 120% 37,900 10,150

20% PRZR Level 80' 10 20% 112% 38a750 11,000

PLACE RX Head 76'6" 10% 101% 40,000 12,250
Vent In Service

Top or RX Hba 756 1 O 9% 100% 40,200 12,450

PRZR Lower Tap 73' 7. 0% 86% 41,500 13,750

Bottom of PRZR 69' 7" 0% 85% 46.000 18.250

RX Vessel 69' 0% 83% 46,700 18,950
Flange

Removal 68' 0% 81% 47,800 20,050

67' 0% -. 49,100 21,300

Reduced W 0% 50.250 22,5W
Inventory

66' 0% -- 51,400 23,650
(51 ,666)

64' 0% -- 52,500 24,750
(53.,500)

Top of Hot Leg 63' 6" 0% 70% (54,750)

r3" 0o 0% (56,375)
:N~orO 6e' V 0% (59.000)D raindow Level

Middle of Hot Leg 62' (r 0% L (62,250)

Min. Level with 618"0% (4,500)
RHR
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Figure C-4 - Response of the TMI-2 Source Range Measurement
During the First Six Hours of the Accident (ref. 10, 11)
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - RPV Level

Initiating Condition: Loss of reactor vessel inventory affecting fuel clad integrity with
Containment challenged

EAL:

CG2.1 General Emergency

Reactor vessel level < top of active fuel (57' 9.6" ele.) for > 30 min. (Note 3)

AND

Any Containment Challenge indication, Table C-5

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-5 Containment Challenge Indications

" Containment Closure (Note 5) not established
" Containment hydrogen concentration > 4%
" Unplanned rise in containment pressure

Note 5: The site specific procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under existing plant conditions. As
applied to IPEC, Containment Closure exists when the requirements of Section 3.9.3 of Technical Specifications
are met (all un-isolated flow paths are promptly closed and at least one door in each air lock is closed following an
evacuation of containment).

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 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
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the environment. This is consistent with the definition of a GE. The GE is declared on the

occurrence of the loss or imminent loss of function of all three barriers.

These EALs are based on concerns raised by Generic Letter 88-17, Loss of Decay Heat

Removal, SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues, NUREG-1449,

Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the United

States, and, NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown

Management.

A number of variables can have a significant impact on heat removal capability challenging the

fuel clad barrier. Examples include mid-loop, reduced level/flange level, head in place, cavity

flooded, RCS venting strategy, decay heat removal system design, vortexing pre-disposition,

steam generator U-tube draining.

Analysis indicates that core damage may occur within an 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.

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core

uncovery could result in an explosive mixture of dissolved gasses in containment. However,

containment monitoring and/or sampling should be performed to verify this assumption and a

General Emergency declared if it is determined that an explosive mixture exists.

IPEC Basis:

Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

" Barton level system

" Tygon level system
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" Mansell Level Monitoring System (MLMS)

" Intermediate range RCS level indicator (LT-7610)

* CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

" RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

* 32 & 34 Intermediate Leg Level Indicators (ILLI)

0 Hand Held Ultrasonic Transducers

• Mansell Level Monitoring System

* Intermediate range RCS level indicator (LT-7610)

* RVLIS

RVLIS Full Range indication of 56% corresponds to top of active fuel (57.8' [57' 9.6"] ele.) (ref.

3).

Three indications are associated with a challenge to Containment:

* Containment closure is the action taken to secure containment and its associated

structures, systems, and components as a functional barrier to fission product release

under existing plant conditions. As applied to IPEC, Containment Closure is established

when Containment Integrity is established per Section 3.9.3 of Technical Specifications.

During movement of recently irradiated fuel assemblies within containment, a release of

fission product radioactivity within containment will be restricted from escaping to the

environment when the LCO requirements are met. In MODES 1, 2, 3, and 4, this is

accomplished by maintaining containment OPERABLE as described in LCO 3.6.1,

"Containment." In Cold Shutdown and Refuel modes, however, the potential for

containment pressurization as a result of an accident is not likely; therefore,
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requirements to isolate the containment from the outside atmosphere can be less

stringent. The LCO requirements are referred to as "containment closure" rather than
"containment OPERABILITY." (ref. 4)

" In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a

core uncovery could result in an explosive mixture of dissolved gases in containment.

However, containment monitoring and/or sampling should be performed to verify this

assumption and a General Emergency declared if it is determined that an explosive

mixture exists. A combustible mixture can be formed when hydrogen gas concentration

in the containment atmosphere is greater than 4% by volume (ref. 5, 6). All hydrogen

measurements are referenced to concentrations in dry air even though the actual

containment environment may contain significant steam concentrations. Unit 2

Containment hydrogen analyzers AIT-5109-1 and AIT-5109-1 display hydrogen

concentration and alarm at 4% hydrogen concentration (ref. 9). For Unit 3, The

Containment Hydrogen Concentration Measurement System is used to monitor the

post-accident hydrogen concentration. Two redundant sample systems are installed.

One unit samples the plenum chambers of containment recirculation fans 32 and 35.

The second unit samples the plenum chambers of recirculation fans 31, 33 and 34. (ref.

10)

" An unplanned pressurization that can breach the containment barrier signifies a

challenge to the containment pressure retaining capability which is dependent on the

status of the containment. If containment integrity is established for full power operation,

a breach could occur if the design containment pressure is exceeded (47 psig). For this

condition, a small unplanned pressure rise above atmospheric pressure does not

challenge containment. If in refueling operations, however, a breach could occur if the

unplanned pressure rise exceeded the capability of a temporary containment seal. This

would occur at a much lower pressure than the containment design pressure. Use of the

verb "...can breach...: instead of "breaches" provides the Emergency Director with the
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latitude to assess the magnitude and rate of the containment pressure rise with respect

to the barrier status (for the existing operating mode) and determine that the

containment challenge exists due to elevated pressure either before or at the time that

the actual breach of the barrier occurs. (ref. 7, 8)

IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. RCS-15 RVLIS Full Range Level Indication Map
4. Technical Specifications B3.9.3
5. 2-FR-C.1 RESPONSE TO INADEQUATE CORE COOLING
6. 3-FR-C.1 RESPONSE TO INADEQUATE CORE COOLING
7. 2-F-0.5 CONTAINMENT
8. 3-F-0.5 CONTAINMENT
9. 2-ARP-043 Accident Assessment Panel 1
10.3-SOP-SS-004 Containment Hydrogen Measurement System
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Figure C-3 - Unit 2 Component Elevations and Levels

CONPONEWNT ELEVATION JPRZR RVLS Gallon Dlained
LEVEL, ........

&r rubm~ EMpt SIG3 Tub"i Pll

Top or RVLIS 84' 2 27% 120% 37,900 10,150

20% PRZR Lvel 80' 110" 20% 112% 38.750 11,000

PLACE RX Head 78,9. 10% 101% 40,000 12,250
Vent InService
Top or RX Head 75'! 1( 9% 100% 40,200 12.450

PRZR Lower Tap 73! r 0% 86% 41,500 13,750

Bottom of PRZR 6!W 7' 0% 85% 46.000 16,250

RX Vessel 69' 0% 83% 46,700 18,950
Flange

RX H-d 6W 0% 81% 47,800 20,050
Remivl

67' 0% 49,100 21,300

Reduced 66' 0% - 50.250 22500inventory

65' 0% 51,400 23,650
(51,668 _

64' 0% -- 52,500 24,750
(53.500)

Top of Hot Leg 63' 6" 0% 70% (54,750)

63" O" 0% (56,375)
Normal O %(900
Drairdnxikw Level

Middle of Hot Leg 62' (r 0% (62,250)

Min. LeveW with 61" S"(84500)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 2 - RPV Level

Initiating Condition: Loss of RPV inventory affecting fuel clad integrity with Containment
challenged

EAL:

CG2.2 General Emergency

Reactor vessel level cannot be monitored with core uncovery indicated by ANY of the
following for > 30 min. (Note 3):

" Containment High Range Radiation Monitor reading upscale

" Unexplained rise in any Table C-1 sump / tank level

" Erratic Source Range Monitor indication

AND

Any Containment Challenge indication, Table C-5

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-1 Sumps/ Tanks

* Containment sumps

* CCW surge tank

* PRT

* RCDT
* Visual observation of RCS leakage

Indian Point Energy Center
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Table C-5 Containment Challenge Indications

* Containment Closure (Note 5) not established
* Containment hydrogen concentration > 4%
* Unplanned rise in containment pressure

Note 5: The site specific procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under existing plant conditions. As
applied to IPEC, Containment Closure exists when the requirements of Section 3.9.3 of Technical Specifications
are met (all un-isolated flow paths are promptly closed and at least one door in each air lock is closed following an
evacuation of containment).

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

This EAL represents the inability to restore and maintain reactor vessel level to above the top

of active fuel with containment challenged. Fuel damage is probable if reactor vessel level

cannot be restored, as available decay heat will cause boiling, further reducing the reactor

vessel 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.

A number of variables can have a significant impact on heat removal capability challenging the

fuel clad barrier. Examples include: mid-loop, reduced level/flange level, head in place, cavity

flooded, RCS venting strategy, decay heat removal system design, vortexing pre-disposition

and steam generator U-tube draining.

Analysis indicates that core damage may occur within an hour following continued core

uncovery therefore, 30 minutes was conservatively chosen.
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If containment closure is re-established prior to exceeding the 30 minute core uncovery time

limit then escalation to General Emergency would not occur.

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core

uncovery could result in an explosive mixture of dissolved gasses in Containment. However,

Containment monitoring and/or sampling should be performed to verify this assumption and a

General Emergency declared if it is determined that an explosive mixture exists.

Sump and tank level increases must be evaluated against other potential sources of leakage

such as cooling water sources inside the containment to ensure they are indicative of RCS

leakage.

In the cold shutdown mode, normal RCS level and reactor vessel level instrumentation

systems will usually be available. In the Refueling Mode, normal means of reactor vessel level

indication may not be available. Redundant means of reactor vessel level indication will 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 RCS

inventory event, the operators would need to determine that reactor vessel inventory loss was

occurring by observing sump and tank level changes. Sump and tank level increases must be

evaluated against other potential sources of leakage such as cooling water sources inside the

containment to ensure they are indicative of RCS leakage.

As water level in the reactor vessel lowers, the dose rate above the core will increase. The

dose rate due to this core shine should result in Containment High Range monitor indication

and possible alarm.

Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically

when the core is uncovered and that this should be used as a tool for making such

determinations.

IPEC Basis:

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 115 of 336



*/IPEC NON-QUALITY
Enter EMERGENCY RELATED IP-EP-AD13 Revision XX

PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 116 of 336

Attachment 1 - Emergency Action Level Bases

Unit 2 RCS elevations are illustrated in Figure C-3 (ref. 1). Unit 2 RCS level can be monitored

by one or more of the following (ref. 1):

* Barton level system

" Tygon level system

" Mansell Level Monitoring System (MLMS)

* Intermediate range RCS level indicator (LT-7610)

" CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

" RVLIS

Unit 3 RCS level can be monitored by one or more of the following (ref. 2):

" 32 & 34 Intermediate Leg Level Indicators (ILLI)

• Hand Held Ultrasonic Transducers

" Mansell Level Monitoring System

" Intermediate range RCS level indicator (LT-7610)

" RVLIS

In this EAL, all water level indication is unavailable, and the Reactor Vessel inventory loss

must be detected by the following:

" Containment High Range Radiation Monitor reading upscale (meaning the monitor is

reading above it's normal onscale bugged level)

* Sump or tank level changes (Table C-1): Plant design and procedures provide the

capability to detect and assess primary system leakage (ref. 3 - 9).

* Erratic Source Range Monitor indication: Post-TMI studies indicate that the installed

nuclear instrumentation will operate erratically when the core is uncovered and source
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range monitors can be used as a tool for making such determinations. Figure C-4

shows the response of the source range monitor during the first few hours of the TMI-2

accident. The instrument reported an increasing signal about 30 minutes into the

accident. At this time, the reactor coolant pumps were running and the core was

adequately cooled as indicated by the core outlet thermocouples. Hence, the increasing

signal was the result of an increasing two-phase void fraction in the reactor core and

vessel downcomer and the reduced shielding that the two-phase mixture provides to the

source range monitor (ref. 10, 11). The two source range monitor channels indicate the

source range neutron flux and startup rate and provide high flux level reactor trip and

alarm signals to the reactor control and protection system. They are used at shutdown

to provide audible alarms in the reactor containment and central control room of any

inadvertent increase in reactivity. An audible count rate signal is used during initial

phases of startup and is audible in both the reactor containment and central control

room. Mounted on the front panel of the source range channel is a neutron flux level

indicator calibrated in terms of count rate level (1 to 106 cps). Mounted on the control

board is a neutron count rate level indicator (1 to 106 cps). Isolated neutron flux signals

are available for recording by the nuclear instrumentation system recorder and startup

rate computation. (ref 12, 13)

Three indications are associated with a challenge to Containment:

* Containment closure is the action taken to secure containment and its associated

structures, systems, and components as a functional barrier to fission product release

under existing plant conditions. As applied to IPEC, Containment Closure exists when

the requirments are met per Section 3.9.3 of Technical Specifications. During

movement of recently irradiated fuel assemblies within containment, a release of fission

product radioactivity within containment will be restricted from escaping to the

environment when the LCO requirements are met. In MODES 1, 2, 3, and 4, this is

accomplished by maintaining containment OPERABLE as described in LCO 3.6.1,
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"Containment." In Cold Shutdown and Refuel modes, however, the potential for

containment pressurization as a result of an accident is not likely; therefore,

requirements to isolate the containment from the outside atmosphere can be less

stringent. The LCO requirements are referred to as "containment closure" rather than
"containment OPERABILITY." (ref. 14)

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a

core uncovery could result in an explosive mixture of dissolved gases in containment.

However, containment monitoring and/or sampling should be performed to verify this

assumption and a General Emergency declared if it is determined that an explosive

mixture exists. A combustible mixture can be formed when hydrogen gas concentration

in the containment atmosphere is greater than 4% by volume (ref. 15, 16). All hydrogen

measurements are referenced to concentrations in dry air even though the actual

containment environment may contain significant steam concentrations.

* An unplanned pressurization that can breach the containment barrier signifies a

challenge to the containment pressure retaining capability which is dependent on the

status of the containment. If containment integrity is established for full power operation,

a breach could occur if the design containment pressure is exceeded (47 psig). For this

condition, a small unplanned pressure rise above atmospheric pressure does not

challenge containment. If in refueling operations, however, a breach could occur if the

unplanned pressure rise exceeded the capability of a temporary containment seal. This

would occur at a much lower pressure than the containment design pressure. Use of the

verb "...can breach...: instead of "breaches" provides the Emergency Director with the

latitude to assess the magnitude and rate of the containment pressure rise with respect

to the barrier status (for the existing operating mode) and determine that the

containment challenge exists due to elevated pressure either before or at the time that

the actual breach of the barrier occurs. (ref. 17, 18)
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IPEC Basis Reference(s):

1. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
2. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. Unit 2 FSAR 4.2.7
4. Unit 2 FSAR 6.2.2.1.2
5. Unit 2 FSAR 9.2.2.4.3
6. Unit 3 FSAR 4.2.10
7. Unit 3 FSAR 6.7.2.3
8. 2-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
9. 3-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
10. Severe Accident Management Guidance Technical Basis Report, Volume 1: Candidate

High-Level Actions and Their Effects, pgs 2-18, 2-19
11. Nuclear Safety Analysis Center (NSAC), 1980, "Analysis of Three Mile Island - Unit 2

Accident," NSAC-1
12. Unit 2 FSAR 7.4.2.1.3
13. Unit 3 FSAR 7.4.2
14. Technical Specifications B3.9.3
15.2-FR-C.1 RESPONSE TO INADEQUATE CORE COOLING
16.3-FR-C.1 RESPONSE TO INADEQUATE CORE COOLING
17.2-F-0.5 CONTAINMENT
18.3-F-0.5 CONTAINMENT
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONENT ELEVATION PR7,R R'sLIS Gmilom Drained
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Top or RVL!S 84'2" 27% 120% 37,900 10,150

20% PRZ, Level W '10" 20% 112% 38,750 11,000
PLACE RX Head 7 " 10% 101% 40,000 12,250
Vent in Servke 76111402

Top or RX Head 75! 1 (r 9% 100% 40,200 12,450

PRZR Lower Tap 73T7r 0% 8W% 41,500 13,750

Bottom of PRZR 9 6W 71 0% 85% 46.000 18,250
RX Vessel 69' 0% 83% 46J700 18,950
Flange

RX H6W W 0% 11% 47,800 20,050Removl ....

67 0% 49,100 21300

Reduced 6W 0% - 50.250 22,500
Inventory

656 0% -- 51,400 23,650
(51 ,66•)

64' 0% - 52,500 24,750
(53,500)

Top of Hot Leg 63' 6" 0% 70% (54,750)
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Figure C-4 - Response of the TMI-2 Source Range Measurement
During the First Six Hours of the Accident (ref. 10, 11)
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 3 - RCS Temperature

Initiating Condition: Unplanned loss of decay heat removal capability with irradiated fuel in
the reactor vessel

EAL:

CU3.1 Unusual Event

Any unplanned event resulting in RCS temperature > 200OF due to loss of decay heat
removal capability

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

This 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 cold shutdown mode a large inventory

of water is available to keep the core covered.

Entry into Cold Shutdown conditions may be attained within hours of operating at power. Entry

into the Refueling mode procedurally may not occur for many hours after the reactor has been

shutdown. Thus the heatup threat and therefore the threat to damaging the fuel clad may be

lower for events that occur in the Refueling mode with irradiated fuel in the RPV (note that the

heatup threat could be lower for cold shutdown conditions if the entry into Cold Shutdown was

following a refueling). In addition, the operators should be able to monitor RCS temperature

and RPV level so that escalation to the alert level via CA2.1 or CA3.1 will occur if required.

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
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procedurally controlled. Loss of forced decay heat removal at reduced inventory may result in

more rapid increases in RCS temperatures depending on the time since shutdown.

IPEC Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the

Technical Specification cold shutdown temperature limit (2000F, ref. 1). These include cold and

hot leg RTDs, RHR heat exchanger inlet temperature, reactor vessel metal temperatures and

core exit thermocouples (ref. 2, 3). Heatup and Cooldown rate limitations are provided in

Technical Specifications (ref. 4, 5).

IPEC Basis Reference(s):

1. Technical Specifications Table 1.1-1
2. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
4. Technical Specifications 3.4.3
5. Technical Specifications 3.4.9.2
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 3 - RCS Temperature

Initiating Condition: Loss of decay heat removal capability with irradiated fuel in the reactor
vessel

EAL:

CU3.2 Unusual Event

Loss of all RCS temperature and reactor vessel level indication for _ 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the

event as soon as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

This 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 cold shutdown mode a large inventory

of water is available to keep the core covered.

Entry into Cold Shutdown conditions may be attained within hours of operating at power. Entry

into the Refueling mode procedurally may not occur for many hours after the reactor has been

shutdown, Thus the heatup threat and therefore the threat to damaging the fuel clad may be

lower for events that occur in the Refueling mode with irradiated fuel in the RPV (note that the

heatup threat could be lower for cold shutdown conditions if the entry into Cold Shutdown was

following a refueling). In addition, the operators should be able to monitor RCS temperature

and RPV level so that escalation to the alert level via CA2.1 or CA3.1 will occur if required.
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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 RCS temperatures depending on the time since shutdown.

Normal means of core temperature indication and RCS 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 cold shutdown of refueling modes, this

EAL would result in declaration of an Unusual Event 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 CA2.1 based on an inventory loss or CA3.1 based on exceeding its

temperature criteria.

IPEC Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the

Technical Specification cold shutdown temperature limit (2000F, ref. 1). These include cold and

hot leg RTDs, RHR heat exchanger inlet temperature, reactor vessel metal temperatures and

core exit thermocouples (ref. 2, 3). Heatup and Cooldown rate limitations are provided in

Technical Specifications (ref. 4, 5).

Unit 2

The Reactor Vessel flange mating surface is at 69' (ref. 6). RCS elevations are illustrated in

Figure C-3 (ref. 6). RCS level can be monitored by one or more of the following (ref. 6):

" Barton level system

" Tygon level system

" Mansell Level Monitoring System (MLMS)

EAL Technical Bases
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* Intermediate range RCS level indicator (LT-7610)

* CCR Foxboro (RCS DRAIN DOWN NARROW RANGE)

* RVLIS

Unit 3

The Reactor Vessel flange mating surface is at 69' (ref. 7). RCS level can be monitored by one

or more of the following (ref. 7):

* 32 & 34 Intermediate Leg Level Indicators (ILLI)

0 Hand Held Ultrasonic Transducers

0 Mansell Level Monitoring System

* Intermediate range RCS level indicator (LT-7610)

* RVLIS

IPEC Basis Reference(s):

1. Technical Specifications Table 1.1-1
2. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
4. Technical Specifications 3.4.3
5. Technical Specifications 3.4.9.2
6. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
7. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor

EAL Technical Bases
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Figure C-3 - Unit 2 Component Elevations and Levels

COMPONENT ELEVATION PRZR RVLIS Gallons Drained
LEVEL

Sri Tubes Enut Sic Tub" Fell

Top or RV!S 84'2' 27% 120% 37,900 10,150

20% PRZR Level 80' 10" 20% 112% 38,750 11,000

PLACE RX Head 76' 10% 101% 40,000 12,250
Venl In Serice

Top or RX Hm-W 758 1(r 9% 100% 40,200 12,450

PRZR Lower Tap 73' r 0% 8% 41,500 13,750

Bottom of PRZ 6W9' 7" 0% 85% 4&000 18,250

RX Vessel 69, 0% 83% 46,700 18,950
Flange I

RX He'ad W' 0% 81% 47,800 20,050Remnoval

67' 0% - 49,100 21,300

Reduced 66' 0% 50,250 22500!Inventory

65' 0% -- 51,400 23,650
1 (51,666)

64' 0% -- 52,500 24,750
._(53,500)

Top of Hot Leg 63'6" 0% 70% (54,750)

W.' 0" 0% (56,375)
Normai
Draindowr Level 67 W 0% (59,000)

Mlddte of Hot Leg 62' 0" 0% (62,250)

Min. Level with 6118" 0% (64,500)
RHR
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 3 - RCS Temperature

Initiating Condition: Inability to maintain plant in cold shutdown

EAL:

CA3.1 Alert

Any unplanned event resulting in RCS temperature > 2001F for > Table C-3 duration

OR

RCS pressure increase > 10 psig due to a loss of RCS cooling
(not applicable to solid plant operations)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table C-3 - RCS Reheat Duration Thresholds

RCS Containment Closure Duration

Intact and not N/A 60 minutes*
Reduced Inventory

Not Intact OR Established 20 minutes*
Reduced Inventory Not Established 0 minutes
* If an RCS heat removal system is in operation within this time frame and RCS

temperature is being reduced, this EAL is not applicable.

Indian Point Energy Center
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Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

The first condition of this EAL addresses events in which RCS temperature exceeds the CU3.1

EAL threshold of 200 °F (ref. 1) for the durations identified in Table C-3.

Table C-3 duration #3 addresses complete loss of functions required for core cooling during

Refuel and Cold Shutdown modes when neither containment closure nor RCS integrity are

established. RCS integrity is in place when the RCS pressure boundary is in its normal

condition for the Cold Shutdown mode of operation. No delay time is allowed for duration #3

because the evaporated reactor coolant that may be released into the containment during this

heatup condition could also be directly released to the environment.

Table C-3 duration #2 addresses the complete loss of functions required for core cooling for >

20 minutes during Refuel and Cold Shutdown modes when containment closure is established

but RCS integrity is not established. RCS integrity should be assumed to be in place when the

RCS pressure boundary is in its normal condition for the Cold Shutdown mode of operation.

The allowed 20 minute time frame was included to allow operator action to restore the heat

removal function, if possible. The allowed time frame is consistent with the guidance provided

by Generic Letter 88-17, "Loss of Decay Heat Removal" and is believed to be conservative

given that a low pressure containment barrier to fission product release is established. The

table note indicates that this duration is not applicable if actions are successful in restoring an

RCS heat removal system to operation and RCS temperature is being reduced within the 20

minute time frame.

Table C-3 duration #1 addresses complete loss of functions required for core cooling for

greater than 60 minutes during Refuel and Cold Shutdown modes when RCS integrity is

established. As in duration #2 and #3, 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.

EAL Technical Bases
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The status of containment closure in this EAL is immaterial given that the RCS is providing a

high pressure barrier to fission product release to the environment. The 60 minute time frame

should allow sufficient time to restore cooling without there being a substantial degradation in

plant safety.

The 10 psig pressure increase covers situations where, due to high decay heat loads, the time

provided to restore temperature control, should be less than 60 minutes. The table note

indicates that duration #1 is not applicable if actions are successful in restoring an RCS heat

removal system to operation and RCS temperature is being reduced within the 60 minute time

frame assuming that the RCS pressure increase has remained less than 10 psig.

Escalation to Site Area would be via CS1.1 should boiling result in significant RPV level loss

leading to core uncovery.

This EAL is based on concerns raised by Generic Letter 88-17, "Loss of Decay Heat

Removal." A number of phenomena such as pressurization, vortexing, steam generator U-

tube draining, RCS level differences when operating at a mid-loop condition, decay heat

removal system design, and level instrumentation problems can lead to conditions where

decay heat removal is lost and core uncovery can occur. NRC analyses show that sequences

that can cause core uncovery in 15 to 20 minutes and severe core damage within an hour after

decay heat removal is lost.

A loss of Technical Specification components alone is not intended to constitute an Alert. The

same is true of a momentary unplanned excursion above 200 degrees F when the heat

removal function is available.

The Emergency Director must remain alert to events or conditions that lead to the conclusion

that exceeding the EAL threshold is imminent. If, in the judgment of the Emergency Director,

an imminent situation is at hand, the classification should be made as if the threshold has been

exceeded.

EAL Technical Bases
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IPEC Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the

Technical Specification cold shutdown temperature limit (2000F, ref. 1). These include cold and

hot leg RTDs, RHR heat exchanger inlet temperature, reactor vessel metal temperatures and

core exit thermocouples (ref. 2, 3). Heatup and Cooldown rate limitations are provided in

Technical Specifications (ref. 4, 5).

The 10 psig pressure increase can be detected on:

* Unit 2 - MLMS or PI-413K on panel SFF with computer input to the plant computer (ref.

2)

* Unit 3 - MLMS, PT-41 0 and PT-41 1 on RVLIS, or PI-413K (ref. 3)

IPEC Basis Reference(s):

1. Technical Specifications Table 1.1-1
2. 2-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
3. 3-POP-4.2 Operation Below 20% PRZR Level with Fuel in the Reactor
4. Technical Specifications 3.4.3
5. Technical Specifications 3.4.9.2
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 4 - Communications

Initiating Condition: Loss of all onsite or offsite communications capabilities

EAL:

CU4.1 Unusual Event

Loss of all Table C-2 onsite (internal) communications capability affecting the ability to
perform routine operations

OR

Loss of all Table C-2 offsite (external) communications capability affecting the ability to
perform offsite notifications

Table C-2 Communications Systems

Onsite Offsite
System (internal) (external)

Plant Telephone System X X

Plant Radio System X

Page/Party System X

Radiological Emergency Communication System X

Emergency Notification System X

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, D - Defueled

Indian Point Energy Center
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NEI 99-01 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 problems with offsite authorities. The loss of offsite communications

ability is expected to be significantly more comprehensive than the condition addressed by 10

CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform state

and local authorities of plant problems. This EAL is intended to be used only when

extraordinary means (e.g., relaying of information from radio transmissions, individuals being

sent to offsite locations, etc.) are being utilized to make communications possible.

The Table C-2 list for onsite communications loss encompasses the loss of all means of

routine communications (e.g., commercial telephones, sound powered phone systems, page

party system and radios / walkie talkies).

The Table C-2 list for offsite communications loss encompasses the loss of all means of

communications with offsite authorities. This includes the ENS, commercial telephone lines,

telecopy transmissions, and dedicated phone systems.

IPEC Basis:

Unit 2

Routine Unit 2 plant communications are conducted via telephone, radio, and Public Address

(paging) systems.

The plant telephone and radio communications systems include two (2) PBX electronic

switches, backup phone lines and a UHF radio system. A third PBX electronic switch is located

at the Buchanan Service Center (EOF).

The public address system for Indian Point Unit 2 consists of "Page" and "Party"

communications, which are common to both the primary (nuclear) and secondary

EAL Technical Bases
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(conventional) portions of Units 1 and 2. The "Page" and "Party" communications are also

monitored at a speaker panel located in the CCR.

An in-house radio system provides communications between the Technical Support Center,

the I&C office, and in-plant personnel.

Unit 3

The Unit 3 communications system was designed to ensure the reliable, timely flow of

information and action directives necessary during normal operation, and particularly for the

mitigation of emergencies.

The Public Address (PA) System has two subsystems: the Plant Party Paging and the Site PA

System. The system consists of three channels. Two of these channels are common to both

the primary (nuclear) and secondary (conventional) portions of the plant. The third line

provides an additional channel in the primary portion of the Unit 3 plant. A "Page" handset is

used for page purposes only and calls originating from this handset can be heard on all

loudspeakers in the primary and secondary portions of the facility. The remaining two "Page-

Party" handsets are used for loudspeakers paging and party-line conversations, as selected by

the control room operator.

This EAL is the cold condition equivalent of the hot condition EAL SU4.2.

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 7.7.4 Communications
2. Unit 3 FSAR Section 9.6.5 Plant Communications Systems
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 5 - Inadvertent Criticality

Initiating Condition: Inadvertent criticality

EAL:

CU5.1 Unusual Event

Unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

NEI 99-01 Basis:

This EAL addresses criticality events that occur in Cold Shutdown or Refueling modes

[(NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in

the United States)] such as fuel mis-loading events and inadvertent dilution events. This EAL

indicates a potential degradation of the level of safety of the plant, warranting an Unusual

Event classification.

This condition can be identified using startup rate monitors. The term "sustained" is used in

order to allow exclusion of expected short term positive startup rates from planned fuel bundle

or control rod movements during core alterations. These short term positive startup rates are

the result of the increase in neutron population due to subcritical multiplication.

Escalation would be by Emergency Director Judgment.

IPEC Basis:

The startup rate for each channel is indicated at the main control board in terms of decades

per minute over the range of -0.5 to +5.0 decades/min.

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 7.4 Nuclear Instrumentation
2. Unit 3 FSAR Section 7.4 Excore Nuclear Instrumentation
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 6 - Loss of DC Power

Initiating Condition: Loss of required DC power for 15 minutes or longer

EAL:

CU6.1 Unusual Event

< 105 VDC bus voltage indications on all Technical Specification required 125 VDC buses
for > 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

5 - Cold Shutdown, 6 - Refuel

NEI 99-01 Basis:

The purpose of this EAL is to recognize a loss of DC power compromising the ability to monitor

and control the removal of decay heat during Cold Shutdown or Refueling operations.

This EAL is intended to be anticipatory in as much as the operating crew may not have

necessary indication and control of equipment needed to respond to the loss.

Plants will routinely perform maintenance on a train related basis during shutdown periods

The required busses are the minimum allowed by Technical Specifications for the mode of

operation. 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

CA3.1.

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

EAL Technical Bases
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IPEC Basis:

For Indian Point Unit 2, each 480V bus has an automatic transfer switch to provide alternate

DC power supplies to the 480V buses. This DC power is also supplied to 480V motor control

centers. With two Residual heat removal (RHR) pumps and two RHR heat exchangers

available, only one DC bus is required to provide control to a single train of RHR cooling during

shutdown and refueling. With one RHR pump or one RHR heat exchanger isolated for repair,

a condition could exist where a loss of a single DC power supply could result in a loss of ability

to control decay heat removal. Redundant and alternate indications needed to monitor decay

heat removal are powered from different DC sources such that only a loss of all DC power

would result in the inability to monitor core cooling status.

The bus voltage is based on the minimum bus voltage necessary for the operation of safety

related equipment. This voltage value incorporates a margin of at least 15 minutes of

operation before the onset of inability to operate loads.

This EAL is the cold condition equivalent of the hot condition loss of DC power EAL SS7.1.

IPEC Basis Reference(s):

1. 2-AOP-DC-1 Loss Of A Battery Charger Or Any 125V DC Panel

2. 2-PT-R076A Station Battery 21 Load Test

3. 2-PT-R076C Station Battery 23 Load Test
4. 3-AOP-DC-1 Loss Of A 125V DC Panel
5. 3-SOP-EL-003, Battery Charger and 125 Volt DC System Operations
6. 3PT-R156A Station Battery 31 Load Profile Service Test

EAL Technical Bases
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Category H - Hazards

EAL Group: ANY (EALs in this category are applicable to any

plant condition, hot or cold.)

Hazards are non-plant, system-related events that can directly or indirectly affect plant

operation, reactor plant safety or personnel safety.

The events of this category pertain to the following subcategories:

1. Natural & Destructive Phenomena

Natural events include hurricanes, earthquakes or tornados that have potential to cause

plant structure or equipment damage of sufficient magnitude to threaten personnel or plant

safety. Non-naturally occurring events that can cause damage to plant facilities and include

aircraft crashes, missile impacts, etc.

2. Fire or Explosion

Fires can pose significant hazards to personnel and reactor safety. Appropriate for

classification are fires within the site Protected Area or which may affect operability of vital

equipment.

3. Hazardous Gas

Non-naturally occurring events that can cause damage to plant facilities and include toxic,

corrosive, asphyxiant or flammable gas leaks.

4. Security

Unauthorized entry attempts into the Protected Area, bomb threats, sabotage attempts, and

actual security compromises threatening loss of physical control of the plant.

Indian Point Energy Center
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5. Control Room Evacuation

Events that are indicative of loss of Control Room habitability. If the Control Room must be

evacuated, additional support for monitoring and controlling plant functions is necessary

through the emergency response facilities.

6. Judgment

The EALs defined in other categories specify the predetermined symptoms or events that

are indicative of emergency or potential emergency conditions and thus warrant

classification. While these EALs have been developed to address the full spectrum of

possible emergency conditions which may warrant classification and subsequent

implementation of the Emergency Plan, a provision for classification of emergencies based

on operator/management experience and judgment is still necessary. The EALs of this

category provide the Emergency Director the latitude to classify emergency conditions

consistent with the established classification criteria based upon Emergency Director

judgment.

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HU1.1 Unusual Event

Seismic event identified by any two of the following:

" Earthquake felt in plant

* Unit 3 "Seismic Event Occurred" alarm (Panel SDF) or any amber Peak Shock
Annunciator light is lit

" National Earthquake Information Center (Note 4)

Note 4: The NEIC can be contacted by calling (303) 273-8500 (normal hours), or (303) 273-8428 (off normal
hours). Select option #1 and inform the analyst you wish to confirm recent seismic activity in the vicinity of IPEC.
Provide the analyst with the following IPEC coordinates: 410 15' 55" north latitude, 730 57' 08" west longitude.
Alternatively go to the USGS NEIC website: http:l/earthquake.usgs.gov/eqcenterl.

Mode Applicability:

All

NEI 99-01 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

Indian Point Energy Center
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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 seismic switches are set at an acceleration of about 0.01g. The method of detection is

based on instrumentation, validated by a reliable source, or operator assessment.

The National Earthquake Information Center can confirm if an earthquake has occurred in the

area of the plant.

IPEC Basis:

The method of detection with respect to emergency classification relies on the agreement of

the shift operators on-duty in the Control Room that the suspected ground motion is a "felt

earthquake" as well as the actuation of the IPEC seismic instrumentation. Consensus of the

Control Room operators with respect to ground motion helps avoid unnecessary classification

if the seismic switches inadvertently trip or detect vibrations not related to an earthquake.

The National Earthquake Information Center can confirm if an earthquake has occurred in the

area of the plant. The NEIC can be contacted by calling (303) 273-8500 (normal hours), or

(303) 273-8428 (off normal hours). Select option #1 and inform the analyst you wish to

confirm recent seismic activity in the vicinity of IPEC. Provide the analyst with the following

IPEC coordinates: 410 15' 55" north latitude, 730 57' 08" west longitude (ref 3).

Alternatively go to the USGS NEIC website:

http://earthquake.usgs.gov/eqcenterl

The Strong Motion Accelerograph is located on the Unit 3 46' Elev., base mat; 100' Elev.,

Containment Structure Wall directly above the 46' Elev. Unit.

This event escalates to an Alert under EAL HAl.1 if the earthquake exceeds Operating Basis

Earthquake (OBE) levels.

IPEC Basis Reference(s):
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1. Unit 2 FSAR Section 5.1.2.2 Design Load Criteria
2. Unit 3 FSAR Section 16.1.3 General Seismic Design Criteria and Damping Values
3. Unit 2 FSAR Appendix 2A Meteorological Update Section 4.1.1 General
4. 3-SOP-S-1 Seismic Monitoring Equipment
5. O-AOP-SEISMIC-1 Seismic Event
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HU1.2 Unusual Event

Tornado striking within Protected Area boundary

OR

Sustained high winds > 90 mph (40 m/sec)

Mode Applicability:

All

NEI 99-01 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 striking (touching down) or high winds within the Protected

Area.

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

damage, or by other in plant conditions, via HA1.2.

IPEC Basis:

A tornado striking (touching down) within the Protected Area warrants declaration of an

Unusual Event regardless of the measured wine 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.

Sustained 90 mph is the Unit 3 design wind speed (ref. 1). As used in this EAL the term
"sustained high winds" is meant to exclude brief gusts above the specified wind speed of 90

mph.
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IPEC Basis Reference(s):

1. Unit 3 FSAR Section 1.3 General Design Criteria
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HU1.3 Unusual Event

Turbine failure resulting in EITHER:

Casing penetration
OR

Damage to turbine or generator seals

Mode Applicability:

All

NEI 99-01 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 HU2.1 and HU3.1.

This EAL is consistent with the definition of a 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 HA1.3 based on

damage done by projectiles generated by the failure..

IPEC Basis:
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The turbine generator stores large amounts of rotational kinetic energy in its rotor. In the

unlikely event of a major mechanical failure, this energy may be transformed into both

rotational and translational energy of rotor fragments. These fragments may impact the

surrounding stationary parts. If the energy-absorbing capability of these stationary turbine

generator parts is insufficient, external missiles will be released. These ejected missiles may

impact various plant structures, including those housing safety related equipment.

In the event of missile ejection, the probability of a strike on a plant region is a function of the

energy and direction of an ejected missile and of the orientation of the turbine with respect to

the plant region.

IPEC Basis Reference(s):

None

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HUl.4 Unusual Event

Flooding in any Table H-1 area that has the potential to affect safety-related equipment
needed for the current operating mode

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3

* Condensate Storage Tank * Auxiliary Feedpump Building
* RWST * P.A.B.
* Service Water Pump Structure • Fuel Storage Building
* Service Water Valve Pit East * Control Building
• Fuel Storage Building • Control Room
* Primary Auxiliary Building/Fan House 0 Service Water Pumps
* Vapor Containment Building 0 Refueling Water Tank
" 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) • Diesel Fuel Tanks
" Cable Spreading Room/Electrical 0 Vital Area Access to Containment

Tunnel • Appendix R Diesel Generator
" Central Control Room 0 Backup Service Water
* Diesel Generator Building/Fuel Tank

Area
• Auxiliary Feedwater Pump Building
* Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

All

NEI 99-01 Basis:

Indian Point Energy Center
EAL Technical Bases
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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 the effect of internal flooding caused by events such as component

failures, equipment misalignment, or outage activity mishaps.

The Table H-1 Safe Shutdown Areas include those areas that contain systems required for

safe shutdown of the plant, which are not designed to be partially or fully submerged (ref. 1, 2).

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

via HA1.3, or by other plant conditions.

IPEC Basis:

The areas of concern are list in Table H-1 Safe Shutdown Areas. The listed areas consist of

the designated Class I structures, systems and components. Class I structures, systems and

components are those necessary to assure the capability to shutdown the reactor and maintain

it in the shutdown condition.

Flooding in these areas could have the potential to cause a reactor trip and could result in

consequential failures to important systems.

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

EAL Technical Bases
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting the Protected Area

EAL:

HU1.5 Unusual Event

River Water Level > 14 ft. 6 in. (0MSL)

OR

Service Water Bay (Intake Structure) water level < 4 ft. 5 in. (0MSL)

Mode Applicability:

All

NEI 99-01 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 external flooding and low intake (river) water levels that can also be

precursors of more serious events.

IPEC Basis:

Unusual Events in this subcategory are categorized on the basis of the occurrence of an event

of sufficient magnitude to be of concern to plant operators. Escalation of the event to an Alert

occurs when the magnitude of the event is sufficient to result in damage to equipment

contained in the specified location.

This EAL covers high river water level conditions that could be a precursor of more serious

events as well as low river (intake) water level conditions which may threaten operability of

plant cooling systems.

River water level 2 14.5 ft. above zero mean sea level (0MSL) corresponds to the maximum

anticipated river runup level (ref. 1).

EAL Technical Bases
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Service water bay (intake structure) level < 4.5 ft. below zero mean sea level (0MSL)

corresponds to the minimum level to support design service water flow rate. (ref. 2).

Unit 2

A level indicator is mounted on the railing in the Service Water Pit. There are hose clamps at 6

inch intervals starting 6 inches below the platform. The platform is at 6 foot elevation, and the

first bracket is at negative 2 foot elevation. There are fifteen hose clamps between the platform

and the first bracket. The indicator continues down to the negative 4 foot 6 inch elevation.

Other indicators of high river water level are use of tape/rope measurement or outfall level

reading (ref. 3).

Unit 3

To calculate river level, place measuring device (at least 8' long) through an open floor slot on

the river side of the traveling water screens at the intake structure. Measure the distance

between the 15 ft. elevation and current river height. Subtract the measurement I from 15 ft. to

determine river level (ref. 3).

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 2.5 Hydrology
2. Unit 3 FSAR Section 9.6.1 Service Water System
3. 2(3)-AOP-FLOOD Flooding

Indian Point Energy Center
EAL Technical Bases
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1,1 Alert

Two or more annunciators are lit on the Peak Shock Annunciator panel, one of which is
red

AND

Strong Motion Event Indicator is lit

AND

Earthquake confirmed by any of the following:

* Earthquake felt in plant

" National Earthquake Information Center (Note 4)

" Control Room indication of degraded performance of systems required for the safe
shutdown of the plant

Note 4: The NEIC can be contacted by calling (303) 273-8500 (normal hours), or (303) 273-8428 (off normal
hours). Select option #1 and inform the analyst you wish to confirm recent seismic activity in the vicinity of IPEC.
Provide the analyst with the following IPEC coordinates: 410 15' 55" north latitude, 730 57' 08" west longitude.
Alternatively go to the USGS NEIC website: http://earthquake.usgs.gov/eqcenter/.

Mode Applicability:

All

NEI 99-01 Basis:

This EAL escalates from HUl.1 in that the occurrence of the event has resulted in visible

damage to plant structures or areas containing equipment necessary for a safe shutdown, or

has caused damage to the safety systems in those structures evidenced by control indications

of degraded system response or performance. The occurrence of visible damage and/or

degraded system response is intended to discriminate against lesser events. The initial
"report" should not be interpreted as mandating a lengthy damage assessment prior to

Indian Point Energy Center
EAL Technical Bases
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classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

Escalation 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.

IPEC Basis:

Ground motion acceleration of 0.1 g horizontal or 0.05 g vertical is the Operating Basis

Earthquake for IPEC (ref. 1, 2).

The seismic monitoring and recording equipment is normally maintained in a standby

condition.

The National Earthquake Information Center can confirm if an earthquake has occurred in the

area of the plant. The NEIC can be contacted by calling (303) 273-8500 (normal hours), or

(303) 273-8428 (off normal hours). Select option #1 and inform the analyst you wish to

confirm recent seismic activity in the vicinity of IPEC. Provide the analyst with the following

IPEC coordinates: 410 15' 55" north latitude, 730 57' 08" west longitude (ref. 3).

Alternatively go to the USGS NEIC website:

http://earthquake.usgs.gov/eqcenterl

The Strong Motion Accelerograph is located on the Unit 3 46' Elev., base mat; 100' Elev.,

Containment Structure Wall directly above the 46' Elev. Unit.

IPEC Basis Reference(s):

EAL Technical Bases
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1. Unit 2 FSAR Section 5.1.2.2 Design Load Criteria
2. Unit 3 FSAR Section 16.1.3 General Seismic Design Criteria and Damping Values
3. Unit 2 FSAR Appendix 2A Meteorological Update Section 4.1.1 General

Indian Point Energy Center
EAL Technical Bases
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.2 Alert

Tornado striking or sustained high winds > 90 mph (40 m/sec) resulting in EITHER:
Visible damage to any Table H-1 plant structures containing safety systems or
components

OR
Control Room indication of degraded performance of safety systems

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3

" Condensate Storage Tank * Auxiliary Feedpump Building
" RWST * P.A.B.
* Service Water Pump Structure * Fuel Storage Building
" Service Water Valve Pit East * Control Building
" Fuel Storage Building * Control Room
" Primary Auxiliary Building/Fan House 0 Service Water Pumps
" Vapor Containment Building 0 Refueling Water Tank
" 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) 0 Diesel Fuel Tanks
" Cable Spreading Room/Electrical o Vital Area Access to Containment

Tunnel o Appendix R Diesel Generator
" Central Control Room 0 Backup Service Water
" Diesel Generator Building/Fuel Tank

Area
" Auxiliary Feedwater Pump Building
" Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

Indian Point Energy Center
EAL Technical Bases
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All

NEI 99-01 Basis:

This EAL escalates from 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 indications

of degraded system response or performance. The occurrence of visible damage and/or

degraded system response is intended to discriminate against lesser events. The initial
"report" should not be interpreted as mandating a lengthy damage assessment prior to

classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

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

Malfunction EALs.

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.

IPEC Basis:

This threshold addresses events that may have resulted in Safe Shutdown Areas being

subjected to forces (tornado or sustained high winds > 90 mph, ref. 1) beyond design limits

and thus damage may be assumed to have occurred to plant safety systems. Table H-1 Safe

Shutdown Areas house equipment the operation of which may be needed to ensure the

reactor safely reaches and is maintained shutdown (ref. 2, 3). As used in this EAL the term
"sustained high winds" is meant to exclude brief gusts above the specified wind speed of 90

mph.

A tornado striking (touching down) within the Protected Area resulting in visible damage

warrants declaration of an Alert regardless of the measured wind speed at the meteorological

EAL Technical Bases
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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.

IPEC Basis Reference(s):

1. Unit 3 FSAR Section 1.3 General Design Criteria
2. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment

3. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

Indian Point Energy Center
EAL Technical Bases
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.3 Alert

Vehicle crash resulting in visible damage to EITHER:
Any Table H-1 plant structures containing safety systems or components

OR
Control Room indication of degraded performance of safety systems

Table H-1 Safe Shutdown Areas

Unit 2 IF Unit 3

* Condensate Storage Tank * Auxiliary Feedpump Building
* RWST 0 P.A.B.
* Service Water Pump Structure 0 Fuel Storage Building
* Service Water Valve Pit East * Control Building
* Fuel Storage Building * Control Room
* Primary Auxiliary Building/Fan House * Service Water Pumps
* Vapor Containment Building 0 Refueling Water Tank
* 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) 0 Diesel Fuel Tanks
* Cable Spreading Room/Electrical * Vital Area Access to Containment

Tunnel * Appendix R Diesel Generator
* Central Control Room 0 Backup Service Water
* Diesel Generator Building/Fuel Tank

Area
* Auxiliary Feedwater Pump Building
* Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

All

NEI 99-01 Basis:

Indian Point Energy Center
EAL Technical Bases
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The occurrence of visible damage and/or degraded system response is intended to

discriminate against lesser events. The initial report should not be interpreted as mandating a

lengthy damage assessment prior to classification. No attempt is made in this EAL to assess

the actual magnitude of the damage. The significance here is not that a particular system or

structure was damaged, but rather, that the event was of sufficient magnitude to cause this

degradation.

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

Malfunction EALs.

This EAL addresses vehicle crashes 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.

IPEC Basis:

Table H-1 Safe Shutdown Areas house equipment the operation of which may be needed to

ensure the reactor reaches and is maintained in shutdown (ref. 1, 2).

If the vehicle crash is determined to be hostile in nature, the event is classified under security

based EALs.

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.4 Alert

Turbine failure-generated projectiles resulting in EITHER:
Visible damage to or penetration of any Table H-1 area containing safety systems or
components

OR
Control room indication of degraded performance of safety systems

Table H-1 Safe Shutdown Areas

Unit 2 IF Unit 3

* Condensate Storage Tank 0 Auxiliary Feedpump Building
0 RWST 0 P.A.B.
• Service Water Pump Structure 0 Fuel Storage Building
0 Service Water Valve Pit East 0 Control Building
0 Fuel Storage Building 0 Control Room
* Primary Auxiliary Building/Fan House 0 Service Water Pumps
* Vapor Containment Building 0 Refueling Water Tank
0 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) 0 Diesel Fuel Tanks
0 Cable Spreading Room/Electrical o Vital Area Access to Containment

Tunnel 0 Appendix R Diesel Generator
o Central Control Room 0 Backup Service Water
0 Diesel Generator Building/Fuel Tank

Area
o Auxiliary Feedwater Pump Building
* Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

All

Indian Point Energy Center
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NEI 99-01 Basis:

This EAL escalates from 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 indications

of degraded system response or performance. The occurrence of visible damage and/or

degraded system response is intended to discriminate against lesser events. The initial
"report" should not be interpreted as mandating a lengthy damage assessment prior to

classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

Escalation 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 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.

IPEC Basis:

The turbine generator stores large amounts of rotational kinetic energy in its rotor. In the

unlikely event of a major mechanical failure, this energy may be transformed into both

rotational and translational energy of rotor fragments. These fragments may impact the

surrounding stationary parts. If the energy-absorbing capability of these stationary turbine

generator parts is insufficient, external missiles will be released. These ejected missiles may

impact various plant structures, including those housing safety related equipment.

In the event of missile ejection, the probability of a strike on a plant region is a function of the

energy and direction of an ejected missile and of the orientation of the turbine with respect to

the plant region.

EAL Technical Bases
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The list of Table H-1 areas includes all areas containing safety-related equipment, their

controls, and their power supplies (ref. 1, 2).

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

Indian Point Energy Center
EAL Technical Bases
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.5 Alert

Flooding in any Table H-i area resulting in EITHER:

An electrical shock hazard that precludes necessary access to operate or monitor
safety equipment

OR

Control room indication of degraded performance of required safety systems

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3

* Condensate Storage Tank * Auxiliary Feedpump Building
* RWST 0 P.A.B.
* Service Water Pump Structure 0 Fuel Storage Building
* Service Water Valve Pit East * Control Building
• Fuel Storage Building * Control Room
* Primary Auxiliary Building/Fan House 0 Service Water Pumps
* Vapor Containment Building 0 Refueling Water Tank
* 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) 0 Diesel Fuel Tanks
Cable Spreading Room/Electrical 0 Vital Area Access to Containment
Tunnel * Appendix R Diesel Generator

* Central Control Room * Backup Service Water
* Diesel Generator Building/Fuel Tank

Area
* Auxiliary Feedwater Pump Building
* Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

Indian Point Energy Center
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All

NEI 99-01 Basis:

This EAL escalates from HU1.4 in that the occurrence of the event has resulted in visible

damage to plant structures or areas containing equipment necessary for a safe shutdown, or

has caused damage to the safety systems in those structures evidenced by control indications

of degraded system response or performance. The occurrence of visible damage and/or

degraded system response is intended to discriminate against lesser events. The initial
"report" should not be interpreted as mandating a lengthy damage assessment prior to

classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

Escalation of this emergency 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.

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.

IPEC Basis:

Flooding in Table H-1 Safe Shutdown Areas could have the potential to cause a reactor trip

and could result in consequential failures to important systems (ref. 1, 2).

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 164 of 336



__ tIPEC NON-QUALITY
Entem EMERGENCY RELATED IP-EP-AD13 Revision XX

PLAN PROCEDURE

ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 165 of 336

Attachment 1 - Emergency Action Level Bases

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FSASR Section 16.1.2 Classification of Particular Structures and Equipment

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 1 - Natural & Destructive Phenomena

Initiating Condition: Natural or destructive phenomena affecting Vital Areas

EAL:

HA1.6 Alert

River Water Level > 15 ft. (0MSL)

OR

Low Service Water Bay (Intake Structure) level resulting in a loss of service water flow

Mode Applicability:

All

NEI 99-01 Basis:

This EAL escalates from HU1.4 in that the occurrence of the event has resulted in visible

damage to plant structures or areas containing equipment necessary for a safe shutdown, or

has caused damage to the safety systems in those structures evidenced by control indications

of degraded system response or performance. The occurrence of visible damage and/or

degraded system response is intended to discriminate against lesser events. The initial
"report" should not be interpreted as mandating a lengthy damage assessment prior to

classification. No attempt is made in this EAL to assess the actual magnitude of the damage.

The significance here is not that a particular system or structure was damaged, but rather, that

the event was of sufficient magnitude to cause this degradation.

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

Malfunction EALs.

This EAL addresses other site specific phenomena that result in visible damage to vital areas

or results in indication of damage to safety structures, systems, or components containing

functions and systems required for safe shutdown of the plant (such as hurricane, flood, or

seiche) that can also be precursors of more serious events.

EAL Technical Bases
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IPEC Basis:

HA1.6 covers high river water level conditions that could pose a significant threat to plant

safety as well as low river (intake) water level conditions which may threaten operability of vital

emergency plant cooling systems.

A river water level of 15.25 ft. (rounded to 15 ft). is considered the critical elevation beyond

which water would begin to enter plant buildings.

Low intake levels could be caused either by Intake Structure and/or Traveling Screen blockage

due to debris or ice or due to a loss of level in the Hudson River. This represents a significant

challenge to plant safety.

Unit 2

A level indicator is mounted on the railing in the Service Water Pit. There are hose clamps at 6

inch intervals starting 6 inches below the platform. The platform is at 6 foot elevation, and the

first bracket is at negative 2 foot elevation. There are fifteen hose clamps between the platform

and the first bracket. The indicator continues down to the negative 4 foot 6 inch elevation.

Other indicators of high river water level are use of tape/rope measurement or outfall level

reading (ref. 3).

Unit 3

To calculate river level, place measuring device (at least 8' long) through an open floor slot on

the river side of the traveling water screens at the intake structure. Measure the distance

between the 15 ft. elevation and current river height. Subtract the measurement I from 15 ft. to

determine river level (ref. 3).

The Unit 3 Service Water Pump suctions are at 10 ft. 11 3/8 in. below 0MSL (ref. 2).

IPEC Basis Reference(s):

EAL Technical Bases
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1.
2.
3.
4.

Unit 2 FSAR Section 2.5 Hydrology
Unit 3 FSAR Section 9.6.1 Service Water System
2(3)-AOP-FLOOD Flooding
3-AOP-SWL-1 Low Service Water Bay Level

Indian Point Energy Center
EAL Technical Bases

Rev. XX
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Category: H - Hazards

Subcategory: 2 - Fire or Explosion

Initiating Condition: Fire within the Protected Area not extinguished within 15 minutes of
detection or explosion within the Protected Area

EAL:

HU2.1 Unusual Event

Fire in any Table H-i area not extinguished within 15 minutes (Note 3) of Control Room
notification or verification of a control room fire alarm
Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3

* Condensate Storage Tank * Auxiliary Feedpump Building
* RWST * P.A.B.
* Service Water Pump Structure * Fuel Storage Building
* Service Water Valve Pit East * Control Building
* Fuel Storage Building * Control Room
• Primary Auxiliary Building/Fan House 0 Service Water Pumps
* Vapor Containment Building 0 Refueling Water Tank
* 480 Volt Switchgear Room (Control • EDG Rooms

Bldg.) * Diesel Fuel Tanks
* Cable Spreading Room/Electrical 9 Vital Area Access to Containment

Tunnel o Appendix R Diesel Generator
* Central Control Room 0 Backup Service Water
* Diesel Generator Building/Fuel Tank

Area
* Auxiliary Feedwater Pump Building
* Battery Room (Control Bldg. 33'0" el.)

Mode Applicability:

All

Indian Point Energy Center
EAL Technical Bases
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NEI 99-01 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.

As used here, detection is visual observation and report by plant personnel or sensor alarm

indication.

The 15 minute time period begins with a credible notification that a fire is occurring, or

indication of a fire detection system alarm/actuation. Verification of a fire detection system

alarm/actuation includes actions that can be taken within the control room or other nearby site

specific location to ensure that it is not spurious. An alarm is assumed to be an indication of a

fire unless it is disproved within the 15 minute period by personnel dispatched to the scene. In

other words, a personnel report from the scene may be used to disprove a sensor alarm if

received within 15 minutes of the alarm, but shall not be required to verify the alarm.

The intent of this 15 minute duration is to size the fire and to discriminate against small fires

that are readily extinguished (e.g., smoldering waste paper basket).

Escalation of this emergency classification level, if appropriate, would be based on HA2.1.

IPEC Basis:

Fire, as used in this EAL, means 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.

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment

2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

EAL Technical Bases
Indian Point Energy Center Rev. XX
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Category: H - Hazards

Subcategory: 2 - Fire or Explosion

Initiating Condition: Fire within the Protected Area not extinguished within 15 minutes of
detection or explosion within the Protected Area

EAL:

HU2.2 Unusual Event

Explosion within Protected Area boundary

Mode Applicability:

All

NEI 99-01 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.

As used here, detection is visual observation and report by plant personnel or sensor alarm

indication.

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 director also needs to consider any security aspects of the explosion, if

applicable.

Escalation of this emergency classification level, if appropriate, would be based on HA2.1.

EAL Technical Bases
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IPEC Basis:

As used here, an explosion is a rapid, violent, unconfined combustion or a catastrophic failure

of pressurized equipment that potentially imparts significant energy to nearby structures and

materials.

If the explosion is determined to be hostile in nature, the event is classified under security

based EALs.

IPEC Basis Reference(s):

None

Indian Point Energy Center
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Rev. XX
Page 173 of 336



is IPEC NON-QUALITY

-- EnteW EMERGENCY RELATED IP-EP-AD13 Revision XX
PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 174 of 336

Attachment 1 - Emergency Action Level Bases

Category:

Subcategory:

H - Hazards

2 - Fire or Explosion

Initiating Condition: Fire or explosion affecting the operability of plant safety systems
required to establish or maintain safe shutdown

EAL:

HA2.1 Alert

Fire or explosion resulting in EITHER:

Visible damage to any Table H-1 area containing safety systems or components

OR

Control Room indication of degraded performance of safety systems

Table H-1 Safe Shutdown Areas

Unit 2 Unit 3

• Condensate Storage Tank • Auxiliary Feedpump Building
* RWST * P.A.B.
* Service Water Pump Structure * Fuel Storage Building
* Service Water Valve Pit East * Control Building
* Fuel Storage Building * Control Room
• Primary Auxiliary Building/Fan House 0 Service Water Pumps
* Vapor Containment Building 0 Refueling Water Tank
* 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) * Diesel Fuel Tanks
• Cable Spreading Room/Electrical • Vital Area Access to Containment

Tunnel 0 Appendix R Diesel Generator
• Central Control Room 0 Backup Service Water
* Diesel Generator Building/Fuel Tank

Area
* Auxiliary Feedwater Pump Building
• Battery Room (Control Bldg. 33'0" el.)__

Mode Applicability:

All

Indian Point Energy Center
EAL Technical Bases
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NEI 99-01 Basis:

Visible damage is used to identify the magnitude of the fire or explosion and to discriminate

against minor fires and explosionS.

The reference to structures containing safety systems or components is included to

discriminate against fires or explosions in areas having a low probability of affecting safe

operation. The significance here is not that a safety system was degraded but-the fact that the

fire or explosion was large enough to cause damage to these systems.

The use of visible damage should not be interpreted as mandating a lengthy damage

assessment prior to classification. The declaration of an Alert and the activation of the

Technical Support Center will provide the Emergency Director with the resources needed to

perform detailed damage assessments.

The Emergency Director also needs to consider any security aspects of the explosion.

Escalation of this emergency classification level, if appropriate, will be based on System

Malfunctions, Fission Product Barrier Degradation or Abnormal Rad Levels / Radiological

Effluent EALs.

IPEC Basis:

The listed areas contain functions and systems required for the safe shutdown of the plant (ref.

1).

Fire, as used in this EAL, means 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.

An explosion is a rapid, violent, unconfined combustion or a catastrophic failure of pressurized

equipment that potentially imparts significant energy to nearby structures and materials.

EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

A steam line break or steam explosion that damages permanent structures or equipment

would be classified under this EAL. The method of damage is not as important as the

degradation of plant structures or equipment. The need to classify the steam line break itself is

considered in fission product barrier degradation monitoring (EAL Category F).

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

EAL Technical Bases
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Category: H - Hazards

Subcategory: 3 - Hazardous Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases deemed
detrimental to normal plant operations

EAL:

HU3.1 Unusual Event

Toxic, corrosive, asphyxiant or flammable gases in amounts that have or could adversely
affect normal plant operations

Mode Applicability:

All

NEI 99-01 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 may be worn does not eliminate the need to declare the event.

ThisEAL is not intended to require significant assessment or quantification. It assumes an

uncontrolled process that has the potential to affect 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 HA3.1.

IPEC Basis:

EAL Technical Bases
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As used in this EAL, affecting normal plant operations means that activities at the plant site

associated with routine testing, maintenance, or equipment operations, in accordance with

normal operating or administrative procedures have been impacted. Entry into abnormal or

emergency operating procedures, or deviation from normal security or radiological controls

posture, is a departure from normal plant operations and thus would be considered to have

been affected.

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

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.

Some gases are toxic by their very nature. Others, like carbon dioxide, can be lethal if it

reduces oxygen to low concentrations (asphyxiant) that are immediately dangerous to life and

health (IDLH). Oxygen deficient atmospheres (less than 19.5% oxygen) are considered IDLH

(ref. 1). NRC position is that anytime carbon dioxide is discharged in plant areas such that the

area becomes uninhabitable, regardless of whether anyone is in the areas, conditions for

classification exist. The EAL assumes an uncontrolled process that has the potential to affect

plant operations or personnel safety. Releases occurring during planned surveillance activities

or planned maintenance/tag-out activities, therefore, are excluded.

Should the release affect access to plant Safe Shutdown 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.

IPEC Basis Reference(s):

None

EAL Technical Bases
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Category: H - Hazards

Subcategory: 3 - Hazardous Gas

Initiating Condition: Release of toxic, corrosive, asphyxiant or flammable gases deemed
detrimental to normal operation of the plant

EAL:

HU3.2 Unusual Event

Recommendation by local, county or state officials to evacuate or shelter site personnel
based on offsite event

Mode Applicability:

All

NEI 99-01 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 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 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 HA3.

IPEC Basis:

EAL Technical Bases
Indian Point Energy Center Rev. XX
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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.

Offsite events (e.g., tanker truck accident releasing toxic gases, etc.) are considered in this

EAL because they may adversely affect normal plant operations.

State officials may determine the evacuation area for offsite spills by using the Department of

Transportation (DOT) Evacuation Tables for Selected Hazardous Materials in the DOT

Emergency Response Guide for Hazardous Materials.

Should the release affect plant Safe Shutdown 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.

IPEC Basis Reference(s):

None

Indian Point Energy Center
EAL Technical Bases
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Attachment 1 - Emergency Action Level Bases

Category:

Subcategory:

H - Hazards

3 - Hazardous Gas

Initiating Condition: Access to a vital area is prohibited due to release of toxic, corrosive,
asphyxiant or flammable gases which jeopardizes operation of
systems required to maintain safe operations or safely shutdown the
reactor

EAL:

HA3.1 Alert

Access to any Table H-1 area is prohibited due to release of toxic, corrosive, asphyxiant or
flammable gases which jeopardizes operation of systems required to maintain safe
operations or safely shutdown the reactor

Table H-1 Safe Shutdown Areas

Unit2 Unit 3

* Condensate Storage Tank * Auxiliary Feedpump Building
* RWST * P.A.B.
* Service Water Pump Structure • Fuel Storage Building
* Service Water Valve Pit East • Control Building
* Fuel Storage Building • Control Room
* Primary Auxiliary Building/Fan House * Service Water Pumps
* Vapor Containment Building 0 Refueling Water Tank
* 480 Volt Switchgear Room (Control 0 EDG Rooms

Bldg.) 0 Diesel Fuel Tanks
* Cable Spreading Room/Electrical * Vital Area Access to Containment

Tunnel 9 Appendix R Diesel Generator
* Central Control Room * Backup Service Water

" Diesel Generator Building/Fuel Tank
Area

* Auxiliary Feedwater Pump Building
0 Battery Room (Control Bldg. 330" el.)_

Mode Applicability:

All

Indian Point Energy Center
EAL Technical Bases
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NEI 99-01 Basis:

Gases in a vital area can affect the ability to safely operate or safely shutdown the reactor.

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

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.

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 shutdown beyond that already allowed by Technical

Specifications at the time of 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.

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 emergency classification level, if appropriate, will be based on System

Malfunctions, Fission Product Barrier Degradation or Abnormal Rad Levels / Radioactive

Effluent EALs.

IPEC Basis:

EAL Technical Bases
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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 of the plant. Table H-1 safe shutdown areas contain systems that are operated

to establish or maintain safe shutdown (ref. 1).

IPEC Basis Reference(s):

1. Unit 2 FASR Section 1.11.2 Classification of Particular Structures and Equipment
2. Unit 3 FASR Section 16.1.2 Classification of Particular Structures and Equipment

Indian Point Energy Center
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Attachment 1 - Emergency Action Level Bases

Category: H - Hazards

Subcategory: 4 - Security

Initiating Condition: Confirmed security condition or threat which indicates a potential
degradation in the level of safety of the plant

EAL:

HU4.1 Unusual Event

A security condition that does not involve a hostile action as reported by the Security Shift
Supervisor

OR
A credible site-specific security threat notification

OR

A validated notification from NRC providing information of an aircraft threat

Mode Applicability:

All

NEI 99-01 Basis:

Timely and accurate communication between Security Shift Supervision and the Control Room

is crucial for the implementation of effective Security EALs.

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 HA4.1, HS4.1 and HG1.1.

A higher initial classification could be made based upon the nature and timing of the security

threat and potential consequences. The Shift Manager shall consider upgrading the

emergency response status and emergency classification level in accordance with the site's

Safeguards Contingency Plan and Emergency Plan.

1 st Threshold

Reference is made to site specific security shift supervision because these individuals are the

designated personnel on-site qualified and trained to confirm that a security event is occurring

EAL Technical Bases
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or has occurred. Training on security event classification confirmation is closely controlled due

to the strict secrecy controls placed on the plant Safeguards Contingency Plan.

This threshold is based on site specific security plans. Site specific Safeguards Contingency

Plans are based on guidance provided by NEI 03-12.

2 nd Threshold

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 plant to which

the specific threat is made need declare the Notification of an Unusual Event.

The determination of "credible" is made through use of information found in the site specific

Safeguards Contingency Plan.

3 rd Threshold

The intent of this EAL is to ensure that notifications for the aircraft threat are made in a timely

manner and that Offsite Response Organizations and plant personnel are at a state of

heightened awareness regarding the credible threat. It is not the intent of this EAL to replace

existing non-hostile related EALs involving aircraft.

This EAL is met when a plant receives information regarding an aircraft threat from NRC.

Validation is performed by calling the NRC or by other approved methods of authentication.

Only the plant to which the specific threat is made need declare the Unusual Event.

The NRC Headquarters Operations Officer (HOO) will communicate to IPEC 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 HA4.1 would be appropriate if

the threat involves an airliner within 30 minutes of the plant.

EAL Technical Bases
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IPEC Basis:

Hostile Action: An act toward a nuclear power plant or its personnel that includes the use of

violent force to destroy equipment, take hostages, and/or 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 the Nuclear Power Plant. 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).

O-AOP-SEC-1 Response to Security Compromise s (ref. 2) provides guidance for response to

security related events based on contingency events at the IPEC Plant.

IPEC Basis Reference(s):

1. IPEC Safeguards Contingency Plan
2. O-AOP-SEC-1 Response to Security Compromise

Indian Point Energy Center
EAL Technical Bases
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Category: H - Hazards

Subcategory: 4 - Security

Initiating Condition: Hostile action within the owner controlled area or airborne attack threat

EAL:

HA4.1 Alert

A hostile action is occurring or has occurred within the Owner Controlled Area as reported
by the Security Shift Supervisor

OR
A validated notification from NRC of an airliner attack threat within 30 minutes of the site

Mode Applicability:

All

NEI 99-01 Basis:

Timely and accurate communication between Security Shift Supervision and the Control Room

is crucial for the implementation of effective Security EALs.

These EALs address 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).

1st Threshold

This EAL addresses the potential for a very rapid progression of events due to a hostile action.

It is not intended to address incidents that are accidental events or acts of civil disobedience,

EAL Technical Bases
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such as small aircraft impact, hunters, or physical disputes between employees within the

Owner Controlled Area. Those events are adequately addressed by other EALs.

Note that this EAL is applicable for any hostile action occurring, or that has occurred, in the

Owner Controlled Area. This includes ISFSI's that may be outside the Protected Area but still

within the Owner Controlled Area.

Although nuclear plant security officers are well trained and prepared to protect against hostile

action, it is appropriate for Offsite Response Organizations to be notified and encouraged to

begin activation (if they do not normally) to be better prepared should it be necessary to

consider further actions.

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 Threshold

This EAL addresses the immediacy of an expected threat arrival or impact on the site within a

relatively short time.

The intent of this EAL is to ensure that notifications for the airliner attack threat are made in a

timely manner and that Offsite Response Organizations and plant personnel are at a state of

heightened awareness regarding the credible threat. Airliner is meant to be a large aircraft with

the potential for causing significant damage to the plant.

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 plant to which the specific threat is

made need declare the Alert.

The NRC Headquarters Operations Officer (HOO) will communicate to IPEC if the threat

involves an airliner (airliner is meant to be a large aircraft with the potential for causing

EAL Technical Bases
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significant damage to the plant). The status and size of the plane may be provided by NORAD

through the NRC.

IPEC Basis:

Hostile Action: An act toward a nuclear power plant or its personnel that includes the use of

violent force to destroy equipment, take hostages, and/or 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 the nuclear power plant. 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).

IPEC Basis Reference(s):

1. IPEC Safeguards Contingency Plan
2. O-AOP-SEC-1 Response to Security Compromise

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 4 - Security

Initiating Condition: Hostile action within the Protected Area

EAL:

HS4.1 Site Area Emergency

A hostile action is occurring or has occurred within the Protected Area as reported by the
Security Shift Supervisor

Mode Applicability:

All

NEI 99-01 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, 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.

The fact that the site is under serious attack with minimal time available for further preparation

or additional assistance to arrive requires Offsite Response Organizations readiness and

preparation for the implementation of protective measures.

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

Although nuclear plant security officers are well trained and prepared to protect against hostile

action, it is appropriate for Off-Site Response Organizations to be notified and encouraged to

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 190 of 336



*En IPEC NON-QUALITY
trW EMERGENCY RELATED IP-EP-AD13 Revision XX

PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 191 of 336

Attachment 1 - Emergency Action Level Bases

begin preparations for public protective actions (if they do not normally) 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, if appropriate, would be based on actual plant

status after impact or progression of attack.

IPEC Basis:

Reference is made to the Security Shift Supervisor because this individual is the designated

on-site person 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 IPEC Safeguards Contingency Plan (Safeguards) (ref. 1).

IPEC Basis Reference(s):

1. IPEC Safeguards Contingency Plan
2. O-AOP-SEC-1 Response to Security Compromise

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 4 - Security

Initiating Condition: Hostile action resulting in loss of physical control of the facility

EAL:

HG4.1 General Emergency

A hostile action has occurred such that plant personnel are unable to operate equipment
required to maintain safety functions

OR

A hostile action has caused failure of Spent Fuel Cooling Systems and imminent fuel
damage is likely

Mode Applicability:

All

NEI 99-01 Basis:

1 st Threshold

This EAL threshold 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.

These safety functions are reactivity control, RCS inventory, and secondary heat removal.

Loss of physical control of the control room or remote shutdown capability alone may not

prevent the ability to maintain safety functions per se. Design of the remote shutdown

capability and the location of the transfer switches should be taken into account. Primary

emphasis should be placed on those components and instruments that supply protection for

and information about safety functions.

If control of the plant equipment necessary to maintain safety functions can be transferred to

another location, then the threshold is not met.

EAL Technical Bases
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2 nd Threshold

This EAL threshold addresses failure of spent fuel cooling systems as a result of hostile action

if imminent fuel damage is likely, such as when a freshly off-loaded reactor core is in the spent

fuel pool.

IPEC Basis:

None

IPEC Basis Reference(s):

1. IPEC Safeguards Contingency Plan
2. O-AOP-SEC-1 Response to Security Compromise
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Category: H - Hazards

Subcategory: 5- Control Room Evacuation

Initiating Condition: Control Room evacuation has been initiated

EAL:

HA5.1 Alert

Control Room evacuation initiated

Mode Applicability:

All

NEI 99-01 Basis:

With the Control Room evacuated, additional support, monitoring and direction through the

Technical Support Center and/or other emergency response facility is necessary.

Inability to establish plant control from outside the control room will escalate this event to a Site

Area Emergency.

IPEC Basis:

2(3)-AOP-SSD Control Room Inaccessibility Safe Shutdown Control, provides the instructions

for tripping the unit, and maintaining RCS inventory from outside the Control Room. The Shift

Manager (SM) 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.

IPEC Basis Reference(s):

1. 2(3)-AOP-SSD Control Room Inaccessibility Safe Shutdown Control

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 5- Control Room Evacuation

Initiating Condition: Control Room evacuation has been initiated and plant control cannot
be established

EAL:

HS5.1 Site Area Emergency

Control Room evacuation has been initiated
AND

Control of the plant cannot be established within 15 min.

Mode Applicability:

All

NEI 99-01 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 barrier damage may not yet be indicated).

The intent of the EAL is to establish control of important plant equipment and knowledge of

important plant parameters in a timely manner. Primary emphasis should be placed on those

components and instruments that supply protection for and information about safety functions.

Typically, these safety functions are reactivity control, RCS inventory, and secondary heat

removal.

The determination of whether or not control is established at the remote shutdown panel is

based on Emergency Director (ED) judgment. The Emergency Director is expected to make a

reasonable, informed judgment within the site specific time for transfer (15 min.) that the Shift

Manager has control of the plant from the remote shutdown panel.

Escalation of this emergency classification level, if appropriate, would be by Fission Product

Barrier Degradation or Abnormal Rad Levels/Radiological Effluent EALs.

EAL Technical Bases
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IPEC Basis:

2(3)-AOP-SSD Control Room Inaccessibility Safe Shutdown Control, provides the instructions

for tripping the unit, and maintaining RCS inventory from outside the Control Room. The Shift

Manager (SM) 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.

The 15 minute criteria applies from the time that the Control Room is evacuated.

IPEC Basis Reference(s):

1. 2(3)-AOP-SSD Control Room Inaccessibility Safe Shutdown Control

Indian Point Energy Center
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Category: H - Hazards

6 - JudgmentSubcategory:

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director
warrant declaration of a UE

EAL:

HU6.1 Unusual Event

Other conditions exist that in the judgment of the Emergency Director indicate that events
are in progress or have occurred which indicate a potential degradation of the level of
safety of the plant or indicate a security threat to facility protection has been initiated. No
releases of radioactive material requiring offsite response or monitoring are expected
unless further degradation of safety systems occurs

Mode Applicability:

All

NEI 99-01 Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Emergency Director to fall under the Unusual Event emergency classification level.

IPEC Basis:

The Emergency Director is the designated onsite individual having the responsibility and

authority for implementing the IPEC Emergency Plan. The Shift Manager (SM) initially acts in

the capacity of the Emergency Director and takes actions as outlined in the Emergency Plan

implementing procedures. If required by the emergency classification or if deemed appropriate

by the Emergency Director, emergency response personnel are notified and instructed to

report to their emergency response locations. In this manner, the individual usually in charge of

activities in the Control Room is responsible for initiating the necessary emergency response,

but Plant Management is expected to manage the emergency response as soon as available

Indian Point Energy Center
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to do so in anticipation of the possible wide-ranging responsibilities associated with managing

a major emergency (ref. 1).

IPEC Basis Reference(s):

1. IPEC Emergency Plan Section 8.0, Organization

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 6 - Judgment

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director
warrant declaration of an Alert

EAL:

HA6.1 Alert

Other conditions exist that in the judgment of the Emergency Director indicate that events
are in progress or have occurred which involve EITHER:

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 beyond the site boundary.

Mode Applicability:

All

NEI 99-01 Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Emergency Director to fall under the Alert emergency classification level.

IPEC Basis:

The Emergency Director is the designated onsite individual having the responsibility and

authority for implementing the IPEC Emergency Plan. The Shift Manager (SM) initially acts in

the capacity of the Emergency Director and takes actions as outlined in the Emergency Plan

implementing procedures. If required by the emergency classification or if deemed appropriate

by the Emergency Director, emergency response personnel are notified and instructed to

report to their emergency response locations. In this manner, the individual usually in charge of

EAL Technical Bases
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activities in the Control Room is responsible for initiating the necessary emergency response,

but Plant Management is expected to manage the emergency response as soon as available

to do so in anticipation of the possible wide-ranging responsibilities associated with managing

a major emergency (ref.1).

IPEC Basis Reference(s):

1. IPEC Emergency Plan Section 8.0, Organization

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 6 - Judgment

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director
warrant declaration of Site Area Emergency

EAL:

HS6.1 Site Area Emergency

Other conditions exist that in the judgment of the Emergency Director indicate that events
are in progress or have occurred which involve EITHER:

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 (1 Rem TEDE and 5 Rem thyroid CDE) beyond the site
boundary

Mode Applicability:

All

NEI 99-01 Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Emergency Director to fall under the emergency class description for Site Area Emergency.

IPEC Basis:

The Emergency Director is the designated onsite individual having the responsibility and

authority for implementing the IPEC Emergency Plan. The Shift Manager (SM) initially acts in

the capacity of the Emergency Director and takes actions as outlined in the Emergency Plan

implementing procedures. If required by the emergency classification or if deemed appropriate

Indian Point Energy Center
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by the Emergency Director, emergency response personnel are notified and instructed to

report to their emergency response locations. In this manner, the individual usually in charge of

activities in the Control Room is responsible for initiating the necessary emergency response,

but Plant Management is expected to manage the emergency response as soon as available

to do so in anticipation of the possible wide-ranging responsibilities associated with managing

a major emergency (ref. 1).

IPEC Basis Reference(s):

1. IPEC Emergency Plan Section 8.0, Organization

Indian Point Energy Center
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Category: H - Hazards

Subcategory: 6 - Judgment

Initiating Condition: Other conditions existing that in the judgment of the Emergency
Director warrant declaration of General Emergency

EAL:

HG6.1 General Emergency

Other conditions exist that in the judgment of the Emergency Director indicate that events
are in progress or have occurred which involve EITHER:

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 (1 Rem TEDE and 5 Rem thyroid CDE) beyond the site boundary

Mode Applicability:

All

NEI 99-01 Basis:

This EAL addresses unanticipated conditions not addressed explicitly elsewhere but that

warrant declaration of an emergency because conditions exist which are believed by the

Emergency Director to fall under the emergency classification level description for General

Emergency.

IPEC Basis:

The Emergency Director is the designated onsite individual having the responsibility and

authority for implementing the IPEC Emergency Plan. The Shift Manager (SM) initially acts in

the capacity of the Emergency Director and takes actions as outlined in the Emergency Plan

implementing procedures. If required by the emergency classification or if deemed appropriate

by the Emergency Director, emergency response personnel are notified and instructed to
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report to their emergency response locations. In this manner, the individual usually in charge of

activities in the Control Room is responsible for initiating the necessary emergency response,

but Plant Management is expected to manage the emergency response as soon as available

to do so in anticipation of the possible wide-ranging responsibilities associated with managing

a major emergency (ref. 1).

Releases can reasonably be expected to exceed EPA PAG plume exposure levels outside the

Site Boundary.

IPEC Basis Reference(s):

1. IPEC Emergency Plan Section 8.0, Organization

Indian Point Energy Center
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Category S - System Malfunction

EAL Group: Hot Conditions (RCS temperature > 2000F); EALs

in this category are applicable only in one or more

hot operating modes.

Numerous system-related equipment failure events that warrant emergency classification have

been identified in this category. They may pose actual or potential threats to plant safety.

The events of this category pertain to the following subcategories:

1. Loss of AC Power

Loss of emergency AC electrical power can compromise plant safety system operability

including decay heat removal and emergency core cooling systems which may be

necessary to ensure fission product barrier integrity. This category includes loss of onsite

and offsite sources for 480 VAC safeguards buses.

2. ATWS / Criticality

Events related to failure of the Reactor Protection System (RPS) to initiate and complete

reactor trips. In the plant licensing basis, postulated failures of the RPS to complete a

reactor trip comprise a specific set of analyzed events referred to as Anticipated Transient

Without Scram (ATWS) events. For EAL classification however, ATWS is intended to mean

any trip failure event that does not achieve reactor shutdown. If RPS actuation fails to

assure reactor shutdown, positive control of reactivity is at risk and could cause a threat to

Fuel Clad, RCS and Containment integrity. Inadvertent criticalities pose potential personnel

safety hazards as well being indicative of losses of reactivity control.

3. Inability to Reach Shutdown Conditions

One EAL falls into this subcategory. It is related to the failure of the plant to be brought to

the required plant operating condition required by technical specifications if a limiting

condition for operation (LCO) is not met.

EAL Technical Bases
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4. Instrumentation / Communications

Certain events that degrade plant operator ability to effectively assess plant conditions

within the plant warrant emergency classification. Loss of annunciators or indicators is in

this subcategory.

Certain events that degrade plant operator ability to effectively communicate with essential

personnel within or external to the plant warrant emergency classification.

5. Fuel Clad Degradation

During normal operation, reactor coolant fission product activity is very low. Small

concentrations of fission products in the coolant are primarily from the fission of tramp

uranium in the fuel clad or minor perforations in the clad itself. Any significant increase from

these base-line levels (2% - 5% clad failures) is indicative of fuel failures and is covered

under the Fission Product Barrier Degradation category. However, lesser amounts of clad

damage may result in coolant activity exceeding Technical Specification limits. These

fission products will be circulated with the reactor coolant and can be detected by coolant

sampling.

6. RCS Leakage

The Reactor Vessel provides a volume for the coolant that covers the reactor core. The

Reactor Vessel and associated pressure piping (reactor coolant system) together provide a

barrier to limit the release of radioactive material should the reactor fuel clad integrity fail.

Excessive RCS leakage greater than Technical Specification limits are utilized to indicate

potential pipe cracks that may propagate to an extent threatening fuel clad, RCS and

Containment integrity.

7. Loss of DC Power

EAL Technical Bases
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Loss of vital 125 VDC DC electrical power can compromise plant safety system operability

including decay heat removal and emergency core cooling systems which may be

necessary to ensure fission product barrier integrity.

Indian Point Energy Center
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Category:

Subcategory:

S - System Malfunction

1 - Loss of Power

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

EAL:

SU1.1 Unusual Event

Loss of all offsite AC power (Table S-1) to 480 V safeguards buses (5A, 2A/3A, 6A) for
_> 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table S-1 Safeguard Bus AC Power Sources

Onsite Offsite

* Unit Auxiliary transformer*

* 480 * Station Auxiliary
M * V EDG 21 transformer*

* 480 V EDG 22 * 13.8 KV gas turbine auto
0V EDG 23 transformer*

* Appendix R Diesel * * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V EDG 31 * Unit Auxiliary transformer
* 480V EDG 31 * Station Auxiliary transformer
* 480V EDG 32 * 13W92 feederE 33 * 13W93 feeder
* Appendix R Diesel

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

Indian Point Energy Center
EAL Technical Bases
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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 emergency buses.

Fifteen minutes was selected as a threshold to exclude transient or momentary losses of off-

site power.

IPEC Basis:

The 15-minute interval was selected as a threshold to exclude transient or momentary power

losses. If neither emergency bus is energized by an offsite source within 15 minutes, an

Unusual Event is declared under this EAL.

Unit 2

A single-line diagram showing the connections of the main generator to the power system grid

and standby power source is shown in Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]

(ref. 1).

Three external sources of standby power are available to Indian Point Unit 2. They are the

138- kV tie from the Buchanan 345-kV substation, the 138-kV Buchanan-Millwood ties, and the

gas turbine generators. Upon loss of 345/138-kV autotransformer supply at Buchanan, two

138-kV ties are designed to provide additional auxiliary power from the Millwood 138-kV

substation. A further source of reliable auxiliary power, independent of transmission system

connections, is provided by the Appendix R Diesel Generator. The Appendix R Deisel

Genertor can provide an alternate backup power source in case of loss of onsite emergency

power and concurrent loss of offsite power as well as required auxiliary power for alternate

safe shutdown systems equipment.

The plant turbine generator is a main source of 6.9-kV auxiliary electrical power during "online"

plant operation. Power to the auxiliaries on 6.9-kV Buses 1 thru 4 is supplied by a 22/6.9-kV

unit auxiliary transformer that is connected to the main generator. Power to the auxiliaries on

EAL Technical Bases
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6.9-kV buses 5 and 6 during "on line" plant operation is supplied by a 13.8/6.9-kV station

auxiliary transformer connected to an offsite supply. Power to the 480-V buses is supplied from

four 6900/480-V station service transformers.

The 6.9-kV system is arranged as six buses. During normal plant operation, two buses (5 and

6) receive power from the 138-kV system by bus main breakers and the 138/6.9-kV station

auxiliary transformer, while buses 1, 2, 3, and 4 receive power from the main generator by bus

main breakers and the unit auxiliary transformer. The 480-V switchgear buses are supplied

from the 6.9-kV buses as follows: 2A from 2, 3A from 3, 5A from 5, and 6A from 6 (buses 2A

and 3A are within the same power train). Tie breakers are provided between 480-V Switchgear

buses 2A and 3A, 2A and 5A, and 3A and 6A. (ref. 2, 3)

Unit 3

A single-line diagram, showing the connections of the main generator to the power system grid

and to standby power source is shown on Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]

(ref. 4).

Offsite (standby) power is supplied from Buchanan Substation by 138 kV and 345 kV feeders,

and two underground 13.8 kV feeders. In addition, there is an Appendix R Diesel Generator.

The 13.8 kV feeders are connected to the 6.9 kV buses through autotransformers. The 480

volt engineered safety feature buses are connected to the 6.9 kV buses through station

auxiliary transformers.

The 6900 volt system is divided into seven buses. These buses supply 6900 volt auxiliaries

directly and 480 volt auxiliaries via the station service transformers. Two buses, numbers 5

and 6, are connected to the 138 kV system via bus main breakers and the Station Auxiliary

Transformer. An alternate connection is available to the Appendix R Diesel Generator and/or

the 13.8 kV off-site power network. Buses No. 1, 2, 3, and 4 are connected to the generator

main breakers and the Unit Auxiliary Transformer. Buses No. 1 and 2 can be tied to Bus No. 5

and Buses No. 3 and 4 can be tied to Bus No. 6 via bus tie breakers to provide auxiliary power
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during unit down time. The 480 volt system consists of seven buses, each supplied from a

6900 volt bus via a station service transformer. Four of these Buses, No. 2A, 3A, 5A and 6A,

supplied from Buses No. 2, 3, 5, and 6 respectively, comprise the safety related 480 volt

system. (ref. 2, 3)

IPEC Basis Reference(s):

1. Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]
2. FSAR 8.2
3. 2(3)-ECA-0.0 Loss of All AC Power
4. Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]
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Category:

Subcategory:

S - System Malfunction

1 - Loss of Power

Initiating Condition: AC power capability to safeguards buses reduced to a single power
source for greater than 15 minutes such that any additional single
failure would result in loss of all AC power to safeguard buses

EAL:

SA1.1 Alert

AC power capability to 480 V safeguards buses (5A, 2N3A, 6A) reduced to a single power
source (Table S-1) for_> 15 min. (Note 3) such that any additional single failure would
result in loss of all AC power to safeguard buses

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table S-1 Safeguard Bus AC Power Sources

Onsite Offsitee

* Unit Auxiliary transformer*

* 480 V* Station Auxiliary
V transformer*

*480 VEDG 22G* 13.8 KV gas turbine auto
* 480 V EDG 23:• transformer*
* Appendix R Diesel * * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V EDG 31 * Unit Auxiliary transformer

* 480V EDG 31 * Station Auxiliary transformerVEDG 32 * 13W92 feeder
* 480VEDG33 13W93 feeder
* Appendix R Diesel

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:
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This EAL is intended to provide an escalation from EAL SU. 11.

The condition indicated by this EAL is the degradation of the off-site and on-site AC power

systems such that any additional single failure would result in a loss of all AC power to the

safeguards buses. This condition could occur due to a loss of off-site power with a concurrent

failure of two emergency generators to supply power to their emergency buses. Another

related condition could be the loss of all off-site power and loss of on-site emergency

generators with only one train of emergency buses being backfed from the unit main

generator, or the loss of on-site emergency generators with only one train of emergency buses

being backfed from off-site power. The subsequent loss of this single power source would

escalate the event to a Site Area Emergency in accordance with SS1.1.

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

power.

IPEC Basis:

The 15-minute interval was selected as a threshold to exclude transient or momentary power

losses. If the capability of a second source of emergency bus power is not restored within 15

minutes, an Alert is declared under this EAL.

The condition indicated by this EAL would include the degradation of the offsite power with a

concurrent failure of all but one emergency generator to supply power to its emergency bus.

Another related condition could be the loss of all offsite power and loss of onsite emergency

diesels with only one train of emergency buses being fed from the unit main generator, or the

loss of onsite emergency diesels with only one train of emergency buses being fed from offsite

power. The subsequent loss of this single power source would result in a loss of all AC to the

480 V safeguards buses.

Indian Point Unit 2 has a blackout/unit trip/no safety injection logic that opens all the normal

supply breakers and locks them out from reclosure. The blackout is sensed by undervoltage
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on either 480V Bus 5A or 6A. The unit trip is sensed by lockout relays 86P and 86BU.

Therefore, with 86P or 86BU relays tripped, undervoltage on Bus 5A or 6A (a single failure)

would cause a loss of all offsite power to the "essential buses." For the condition where all

emergency diesel generators are inoperable when the unit is shutdown and relays 86P and

86BU are not reset, a loss of power to either 480V Bus 5A or 480V Bus 6A will cause the

normal supply breakers to all 480V buses to open.

This hot condition EAL is equivalent to the cold condition loss of AC power EAL CU1.1.

IPEC Basis Reference(s):

1. FSAR Section 8.2

2. 2(3)-ECA-0.0 Loss of All AC Power
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Category: S - System Malfunction

Subcategory: 1 - Loss of Power

Initiating Condition: Loss of all offsite power and loss of all onsite AC power to safeguards
buses

EAL:

SS1.1 Site Area Emergency

Loss of all offsite and all onsite AC power (Table S-1) to 480 V safeguards buses (5A,
2A/3A, 6A) for > 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table S-1 Safeguard Bus AC Power Sources

Onsite Offsite

* Unit Auxiliary transformer*

* 480 * Station Auxiliary
M V EDG 21 transformer*

VEDG 22 * 13.8 KV gas turbine auto* 480 V EDG 23 transformer*
* Appendix R Diesel * * With 86P or 86BU tripped, all offsite

power supplies must be considered as

one power supply.

* 480V EDG 31 * Unit Auxiliary transformer

* 480V EDG 32 * Station Auxiliary transformer

* 480V EDG 32 * 13W92 feederE 33 * 13W93 feeder
* Appendix R Diesel

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:
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Loss of all AC power to safeguards buses compromises all plant safety systems requiring

electric power including RHR, ECCS, Containment Heat Removal and the Ultimate Heat Sink.

Prolonged loss of all AC power to safeguards 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 off-

site power.

Escalation to General Emergency is via Fission Product Barrier Degradation or EAL SG1.1.

IPEC Basis:

This EAL is the hot condition equivalent of the cold condition loss of all AC power EAL CA1.1.

When in Cold Shutdown, Refuel, or Defueled mode, the event can be classified as an Alert

because of the significantly reduced decay heat, lower temperature and pressure, increasing

the time to restore one of the emergency buses, relative to that existing when in hot conditions.

Unit 2

A single-line diagram showing the connections of the main generator to the power system grid

and standby power source is shown in Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]

(ref. 1).

Three external sources of standby power are available to Indian Point Unit 2. They are the

138- kV tie from the Buchanan 345-kV substation, the 138-kV Buchanan-Millwood ties, and the

gas turbine generators. Upon loss of 345/138-kV autotransformer supply at Buchanan, two

138-kV ties are designed to provide additional auxiliary power from the Millwood 138-kV

substation. A further source of reliable auxiliary power, independent of transmission system

connections, is provided by the Appendix R Diesel Generator. The Appendix R Diesel

Genertor can provide an alternate backup power source in case of loss of onsite emergency

power and concurrent loss of offsite power as well as required auxiliary power for alternate

safe shutdown systems equipment.
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The plant turbine generator is a main source of 6.9-kV auxiliary electrical power during "online"

plant operation. Power to the auxiliaries on 6.9-kV Buses 1 thru 4 is supplied by a 22/6.9-kV

unit auxiliary transformer that is connected to the main generator. Power to the auxiliaries on

6.9-kV buses 5 and 6 during "on line" plant operation is supplied by a 13.8/6.9-kV station

auxiliary transformer connected to an offsite supply. Power to the 480-V buses is supplied from

four 6900/480-V station service transformers.

The 6.9-kV system is arranged as six buses. During normal plant operation, two buses (5 and

6) receive power from the 138-kV system by bus main breakers and the 138/6.9-kV station

auxiliary transformer, while buses 1, 2, 3, and 4 receive power from the main generator by bus

main breakers and the unit auxiliary transformer. The 480-V switchgear buses are supplied

from the 6.9-kV buses as follows: 2A from 2, 3A from 3, 5A from 5, and 6A from 6 (buses 2A

and 3A are within the same power train). Tie breakers are provided between 480-V Switchgear

buses 2A and 3A, 2A and 5A, and 3A and 6A. One emergency diesel-generator provides

emergency power to bus 5A, one to 6A, and the other to buses 2A and 3A. Each emergency

diesel generator will automatically start on a safety injection signal or upon undervoltage on

any 480-V switchgear bus. (ref. 2, 3)

Unit 3

A single-line diagram, showing the connections of the main generator to the power system grid

and to standby power source is shown on Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]

(ref. 4).

Offsite (standby) power is supplied from Buchanan Substation by 138 kV and 345 kV feeders,

and two underground 13.8 kV feeders. In addition, there is 1-25.4 MW and 1-16.9 MW

combustion turbine generators at Buchanan substation connected to the 13.8 kV feeders and a

21 MW combustion turbine generator located at the Indian Point Site. The 13.8 kV feeders are

connected to the 6.9 kV buses through autotransformers. The 480 volt engineered safety

feature buses are connected to the 6.9 kV buses through station auxiliary transformers.
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The 6900 volt system is divided into seven buses. These buses supply 6900 volt auxiliaries

directly and 480 volt auxiliaries via the station service transformers. Two buses, numbers 5

and 6, are connected to the 138 kV system via bus main breakers and the Station Auxiliary

Transformer. An alternate connection is available to the Appendix R Diesel Generator and/or

the 13.8 kV off-site power network. Buses No. 1, 2, 3, and 4 are connected to the generator

main breakers and the Unit Auxiliary Transformer. Buses No. 1 and 2 can be tied to Bus No. 5

and Buses No. 3 and 4 can be tied to Bus No. 6 via bus tie breakers to provide auxiliary power

during unit down time. The 480 volt system consists of seven buses, each supplied from a

6900 volt bus via a station service transformer. Four of these Buses, No. 2A, 3A, 5A and 6A,

supplied from Buses No. 2, 3, 5, and 6 respectively, comprise the safety related 480 volt

system. One emergency diesel-generator set is connected to bus No. 5A, one to 6A and the

third to the combination of Bus No. 2A and Bus 3A. Each diesel generator is automatically

started upon under-voltage on its associated 480 volt bus. (ref. 2, 3)

IPEC Basis Reference(s):

1. Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]
2. FSAR 8.2
3. 2(3)-ECA-0.0 Loss of All AC Power
4. Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]
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Category: S -System Malfunction

Subcategory: 1 - Loss of Power

Initiating Condition: Prolonged loss of all offsite and all onsite AC power to safeguards
buses

EAL:

SG1.1 General Emergency

Loss of all offsite and all onsite AC power (Table S-1) to 480 V safeguards buses (5A,
2A/3A, 6A)

AND EITHER:
Restoration of at least one safeguards bus within 4 hours is not likely

OR
Actual or imminent conditions requiring entry into ORANGE or RED path on F-0.2,
"CORE COOLING"

Table S-1 Safeguard Bus AC Power Sources

Onsite Offsite

* Unit Auxiliary transformer*

* 480 * Station Auxiliary
V EDG 21 transformer*

,* 480 V EDG 22 * 13.8 KV gas turbine auto
* 480 V EDG 23 transformer*
* Appendix R Diesel * * With 86P or 86BU tripped, all offsite

power supplies must be considered as
one power supply.

* 480V EDG 31 * Unit Auxiliary transformer
* 480V EDG 32 * Station Auxiliary transformer

* 480V EDG 33 * 13W92 feeder

* Appendix R Diesel

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
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NEI 99-01 Basis:

Loss of all AC power to safeguards buses compromises all plant safety systems requiring

electric power including RHR, ECCS, Containment Heat Removal and the Ultimate Heat Sink.

Prolonged loss of all AC power to safeguards buses will lead to loss of fuel clad, RCS, and

containment, thus warranting declaration of a General Emergency.

The four hours to restore AC power is based on a site blackout coping analysis performed in

conformance with 10 CFR 50.63 and Regulatory Guide 1.155, "Station Blackout" Although this

EAL may be viewed as redundant to the Fission Product Barrier Degradation EALs, its

inclusion is necessary to better assure timely recognition and emergency response.

This EAL is specified to assure that in the unlikely event of a prolonged loss of all safeguards

bus AC power, 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 safeguards bus should be based on a realistic appraisal

of the situation since a delay in an upgrade decision based on only a chance of mitigating the

event could result in a loss of valuable time in preparing and implementing public protective

actions.

In addition, under these conditions, fission product barrier monitoring capability may be

degraded.

Although it may be difficult to predict when power can be restored, it is necessary to give the

Emergency Director a reasonable idea of how quickly (s)he may need to declare a General

Emergency based on two major considerations:

1. Are there any present indications that core cooling is already degraded to the point that

loss or potential loss of Fission Product Barriers is imminent?

EAL Technical Bases
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2. If there are no present indications of such core cooling degradation, how likely is it that

power can be restored in time to assure that a loss of two barriers with a potential loss of

the third barrier can be prevented?

Thus, indication of continuing core cooling degradation must be based on Fission Product

Barrier monitoring with particular emphasis on Emergency Director judgment as it relates to

imminent loss or potential loss of fission product barriers and degraded ability to monitor

fission product barriers.

IPEC Basis:

Unit 2

A single-line diagram showing the connections of the main generator to the power system grid

and standby power source is shown in Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]

(ref. 1).

Three external sources of standby power are available to Indian Point Unit 2. They are the

138- kV tie from the Buchanan 345-kV substation, the 138-kV Buchanan-Millwood ties, and the

gas turbine generators. Upon loss of 345/138-kV autotransformer supply at Buchanan, two

138-kV ties are designed to provide additional auxiliary power from the Millwood 138-kV

substation. A further source of reliable auxiliary power, independent of transmission system

connections, is provided by the Appendix R Diesel Generator. The Appendix R Diesel

Genertor can provide an alternate backup power source in case of loss of onsite emergency

power and concurrent loss of offsite power as well as required auxiliary power for alternate

safe shutdown systems equipment.

The plant turbine generator is a main source of 6.9-kV auxiliary electrical power during "online"

plant operation. Power to the auxiliaries on 6.9-kV Buses 1 thru 4 is supplied by a 22/6.9-kV

unit auxiliary transformer that is connected to the main generator. Power to the auxiliaries on

6.9-kV buses 5 and 6 during "on line" plant operation is supplied by a 13.8/6.9-kV station
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auxiliary transformer connected to an offsite supply. Power to the 480-V buses is supplied from

four 6900/480-V station service transformers.

The 6.9-kV system is arranged as six buses. During normal plant operation, two buses (5 and

6) receive power from the 138-kV system by bus main breakers and the 138/6.9-kV station

auxiliary transformer, while buses 1, 2, 3, and 4 receive power from the main generator by bus

main breakers and the unit auxiliary transformer. The 480-V switchgear buses are supplied

from the 6.9-kV buses as follows: 2A from 2, 3A from 3, 5A from 5, and 6A from 6 (buses 2A

and 3A are within the same power train). Tie breakers are provided between 480-V Switchgear

buses 2A and 3A, 2A and 5A, and 3A and 6A. One emergency diesel-generator provides

emergency power to bus 5A, one to 6A, and the other to buses 2A and 3A. Each emergency

diesel generator will automatically start on a safety injection signal or upon undervoltage on

any 480-V switchgear bus. (ref. 2, 3)

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is entered if core

exit thermocouples (TCs) are > 700°F with reduced RCS SCM, and any of the following (ref.

5):

" No RCPs are running and either: core exit TCs are > to 700°F and RVLIS nat. circ.

range is > 41%, or core exit TCs are < 700°F but RVLIS full range is < 41%.

" At least one RCP is running and Reactor Vessel water level is < RVLIS running range

readings corresponding to TAF.

These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if either (ref.

5):

* Core exit TCs > to 1,2000F, or
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* Core exit TCs > 700 (715) 'F with reduced RCS subcooling margin, no RCPs are

running, and Unit 2 Natural Circulation range RVLIS is < to 41% (Unit 3 RVLIS Full

Range < 33%).

Either set of conditions indicates significant core exit superheating and core uncovery. This is

considered a loss of the Fuel Clad barrier.

Unit 3

A single-line diagram, showing the connections of the main generator to the power system grid

and to standby power source is shown on Plant Drawing 9321 -F-33853 [Formerly Figure 8.2-1]

(ref. 4).

Offsite (standby) power is supplied from Buchanan Substation by 138 kV and 345 kV feeders,

and two underground 13.8 kV feeders. In addition, there is an Appendix R Diesel Generator at

Buchanan substation connected to the 13.8 kV feeders and a 21 MW combustion turbine

generator located at the Indian Point Site. The 13.8 kV feeders are connected to the 6.9 kV

buses through autotransformers. The 480 volt engineered safety feature buses are connected

to the 6.9 kV buses through station auxiliary transformers.

The 6900 volt system is divided into seven buses. These buses supply 6900 volt auxiliaries

directly and 480 volt auxiliaries via the station service transformers. Two buses, numbers 5

and 6, are connected to the 138 kV system via bus main breakers and the Station Auxiliary

Transformer. An alternate connection is available to the Appendix R Diesel Generator and/or

the 13.8 kV off-site power network. Buses No. 1, 2, 3, and 4 are connected to the generator

main breakers and the Unit Auxiliary Transformer. Buses No. 1 and 2 can be tied to Bus No. 5

and Buses No. 3 and 4 can be tied to Bus No. 6 via bus tie breakers to provide auxiliary power

during unit down time. The 480 volt system consists of seven buses, each supplied from a

6900 volt bus via a station service transformer. Four of these Buses, No. 2A, 3A, 5A and 6A,

supplied from Buses No. 2, 3, 5, and 6 respectively, comprise the safety related 480 volt

system. One emergency diesel-generator set is connected to bus No. 5A, one to 6A and the
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third to the combination of Bus No. 2A and Bus 3A. Each diesel generator is automatically

started upon under-voltage on its associated 480 volt bus. (ref. 2, 3)

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if either (ref.

6):

" Core exit TCs > to 1,200 0F, or

" Core exit TCs > 700 (715) OF with reduced RCS subcooling margin, no RCPs are

running, and Unit 2 Natural Circulation range RVLIS is < to 41% (Unit 3 RVLIS Full

Range < 33%).

Either set of conditions indicates significant core exit superheating and core uncovery. This is

considered a loss of the Fuel Clad barrier.

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is entered if core

exit thermocouples (TCs) are > 715°F with reduced RCS SCM, and any of the following (ref.

6):

" No RCPs are running and either: core exit TCs are > to 715'F with RVLIS full range >

33%, or core exit TCs < 700'F but RVLIS full range < 33%.

" At least one RCP is running and Reactor Vessel water level is < RVLIS dynamic head

range readings corresponding to TAF.

These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

IPEC Basis Reference(s):

1. Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]
2. FSAR 8.2
3. 2(3)-ECA-0.0 Loss of All AC Power
4. Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1]
5. 2-F-0.2 Core Cooling
6. 3-F-0.2 Core Cooling
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Category: S - System Malfunction

Subcategory: 2 - ATWS / Criticality

Initiating Condition: Inadvertent criticality

EAL:

SU2.1 Unusual Event

Unplanned sustained positive startup rate observed on nuclear instrumentation

Mode Applicability:

3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

This EAL addresses inadvertent criticality events. This EAL indicates a potential degradation of

the level of safety of the plant, warranting an Unusual Event classification. This EAL excludes

inadvertent criticalities that occur during planned reactivity changes associated with reactor

startups (e.g., criticality earlier than estimated).

This condition can be identified using startup rate monitors. The term "sustained" is used in

order to allow exclusion of expected short term positive startup rates from planned control rod

movements such as shutdown bank withdrawal. These short term positive startup rates are the

result of the increase in neutron population due to subcritical multiplication.

Escalation would be by the Fission Product Barrier Table, as appropriate to the operating

mode at the time of the event.

IPEC Basis:

The startup rate for each channel is indicated at the main control board in terms of decades

per minute over the range of -0.5 to +5.0 decades/min.

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 7.4 Nuclear Instrumentation
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2. Unit 3 FSAR Section 7.4 Excore Nuclear Instrumentation
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Category: S - System Malfunction

Subcategory: 2 - ATWS / Criticality

Initiating Condition: Automatic trip fails to shutdown the reactor and the manual actions
taken from the reactor control console are successful in shutting down
the reactor

EAL:

SA2.1 Alert

Failure of an automatic trip signal to reduce power range < 5%

AND

Manual trip actions taken at the reactor control console are successful

Mode Applicability:

1 - Power Operations, 2 - Startup

NEI 99-01 Basis:

The reactor should be considered shutdown when it producing less heat than the maximum

decay heat load for which the safety systems are designed (5% power). This EAL equates to

the criteria used to determine a valid Subcriticality Red Path.

Manual trip 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.

This condition indicates failure of the automatic protection system to trip the reactor. This

condition is more than a potential degradation of a safety system in that a front line automatic

protection system did not function in response to a plant transient. 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.
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If manual actions taken at the reactor control console fail to shutdown the reactor, the event

would escalate to a Site Area Emergency.

IPEC Basis:

CSFST Subcriticality - RED path is entered based on > 5% reactor power following a reactor

trip (ref. 1).

A reactor trip is automatically initiated by the Reactor Protection System (RPS) when certain

continuously monitored parameters exceed predetermined setpoints.

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power

promptly drops to a few percent of the original power level and then decays to a level some 8

decades less at a startup rate of about -1/3 DPM. The reactor power drop continues until

reactor power reaches the point at which the influence of source neutrons on reactor power

starts to be observable. A predictable post-trip response from an automatic reactor trip signal

should therefore consist of a prompt drop in reactor power as sensed by the nuclear

instrumentation and a negative startup rate as nuclear power drops into the source range.

If expected shutdown responses cannot be verified, operators perform contingency actions

that manually insert control rods, opening the reactor trip and bypass breakers. Local opening

of these breakers requires actions outside of the Control Room; rapid control rod insertion by

these methods is therefore not considered a "successful" manual reactor trip. For purposes of

emergency classification, a "successful" manual reactor trip, therefore, includes only those

immediate actions taken by the reactor operator in the Control Room which are the manual

reactor trip switches. These switches and controls can be rapidly manipulated from the Control

Room. (ref. 2, 3)

In the event that the operator identifies a reactor trip is imminent and successfully initiates a

manual reactor trip before the automatic trip setpoint is reached, no declaration is required.

The successful manual trip of the reactor before it reaches its automatic trip setpoint or reactor

trip signals caused by instrumentation channel failures do not lead to a potential fission product
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barrier loss. If manual reactor trip actions in the Control Room fail to reduce reactor power

below the power associated with the safety system design (< 5%), the event escalates to the

Site Area Emergency under EAL SS2.1.

IPEC Basis Reference(s):

1. CSFST F-0.1, Sub-criticality
2. 2-E-0 REACTOR TRIP OR SAFETY INJECTION

3. 3-E-0 REACTOR TRIP OR SAFETY INJECTION

Indian Point Energy Center
EAL Technical Bases
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Category: S - System Malfunction

Subcategory: 2 - ATWS / Criticality

Initiating Condition: Automatic trip fails to shutdown the reactor and manual actions taken
from the reactor control console are not successful in shutting down
the reactor

EAL:

SS2.1 Site Area Emergency

Failure of an automatic trip signal to reduce power range < 5%

AND

Manual trip actions taken at the reactor control console are not successful

Mode Applicability:

1 - Power Operations, 2 - Startup

NEI 99-01 Basis:

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 reactor should be considered shutdown when it producing less heat than the maximum

decay heat load for which the safety systems are designed (5% power). This EAL equates to

the criteria used to determine a valid Subcriticality Red Path.

Manual trip 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.

Manual trip actions are not considered successful if action away from the reactor control

console is required to trip the reactor. This EAL is still applicable even if actions taken away

from the reactor control console are successful in shutting the reactor down because the

EAL Technical Bases
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design limits of the fuel may have been exceeded or because of the gross failure of the

Reactor Protection System to shutdown the plant.

Although this IC may be viewed as redundant to the Fission Product Barrier Degradation

EALs, its inclusion is necessary to better assure timely recognition and emergency response.

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.

IPEC Basis:

CSFST Subcriticality - RED path is entered based on > 5% reactor power following a reactor

trip (ref. 1).

A reactor trip is automatically initiated by the Reactor Protection System (RPS) when certain

continuously monitored parameters exceed predetermined setpoints.

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power

promptly drops to a few percent of the original power level and then decays to a level some 8

decades less at a startup rate of about -1/3 DPM. The reactor power drop continues until

reactor power reaches the point at which the influence of source neutrons on reactor power

starts to be observable. A predictable post-trip response from an automatic reactor trip signal

should therefore consist of a prompt drop in reactor power as sensed by the nuclear

instrumentation and a negative startup rate as nuclear power drops into the source range.

If expected shutdown responses cannot be verified, operators perform contingency actions

that manually insert control rods, opening the reactor trip and bypass breakers. Local opening

of these breakers requires actions outside of the Control Room; rapid control rod insertion by

these methods is therefore not considered a "successful" manual reactor trip. For purposes of

emergency classification, a "successful" manual reactor trip, therefore, includes only those

immediate actions taken by the reactor operator in the Control Room which are the manual
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reactor trip switches. These switches and controls can be rapidly manipulated from the Control

Room. (ref. 2, 3)

In the event that the operator identifies a reactor trip is imminent and successfully initiates a

manual reactor trip before the automatic trip setpoint is reached, no declaration is required.

The successful manual trip of the reactor before it reaches its automatic trip setpoint or reactor

trip signals caused by instrumentation channel failures do not lead to a potential fission product

barrier loss. If manual reactor trip actions in the Control Room fail to reduce reactor power

below the power associated with the safety system design (< 5%), the event escalates to the

Site Area Emergency under EAL SS2.1.

IPEC Basis Reference(s):

1. CSFST F-0.1, Sub-criticality

2. 2-E-0 REACTOR TRIP OR SAFETY INJECTION
3. 3-E-0 REACTOR TRIP OR SAFETY INJECTION
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Category: S - System Malfunction

Subcategory: 2 - ATWS / Criticality

Initiating Condition: Automatic trip and all manual actions fail to shutdown the reactor and
indication of an extreme challenge to the ability to cool the core exists

EAL:

SG2.1 General Emergency

Failure of automatic and all manual trip signals to reduce power range < 5%

AND
Actual or imminent conditions requiring entry into EITHER:

RED path in F-0.2, CORE COOLING
OR

RED path in F-0.3, HEAT SINK

Mode Applicability:

1 - Power Operations, 2 - Startup

NEI 99-01 Basis:

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.

The reactor should be considered shutdown when it producing less heat than the maximum

decay heat load for which the safety systems are designed (5% power). This EAL equates to

the criteria used to determine a valid Subcriticality Red Path.

An extreme challenge to the ability to cool the core exists when core exit temperatures are at

or approaching 1200 degrees F or if reactor vessel water level is below the top of active fuel.

This EAL equates to a Core Cooling RED condition combined with a Subcriticality RED

condition.
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Another consideration is the inability to initially remove heat during the early stages of this

sequence. If emergency feedwater flow is insufficient to remove the amount of heat required

by design from at least one steam generator, an extreme challenge should be considered to

exist. This condition equates to a Heat Sink RED condition combined with a Subcriticality RED

condition.

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.

IPEC Basis:

CSFST Subcriticality - RED path is entered based on > 5% reactor power following a reactor

trip.

CSFST Heat Sink - RED path is entered based on both:

All S/G's narrow range level < 9 (7)% [26 (17)% adv. cnmt.]

AND
Total feedwater flow to S/Gs < 400 (365) gpm

CSFST Core Cooling - RED path is entered based on either:

Core exit thermocouples > 12000 F
OR

Core exit thermocouples > 700 (715) 0 F
AND

RVLIS level < 41 (33)% w/ no RCPs (TAF)

The combination of these conditions (reactor power > 5% and Heat Sink-RED or Core Cooling

RED path) indicates the ultimate heat sink function is under extreme challenge. Additionally,

the efforts to bring the reactor subcritical have been unsuccessful and, as a result, the reactor

is producing more heat load for which the safety systems were designed. This situation could

be the precursor for a core melt sequence.
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A major consideration is the inability to initially remove heat during the early stages of this

sequence. If emergency feedwater flow is insufficient to remove the amount of heat required

by design from at least one steam generator, an extreme challenge should be considered to

exist. This equates to a HEAT Sink RED condition. If CETs indicate > 12000 F or are > 700

(715) 0 F with RVLIS < 41 (33) % a condition indicative of severe challenge to heat removal

also exists.

In the event this challenge exists at a time when the reactor has not been brought below the

power associated with safety system design power (5%) a core melt sequence is considered

to exist. In this situation, core degradation can occur rapidly. For this reason, the General

Emergency declaration is intended to be anticipatory of the fission product barrier matrix

declaration to permit maximum off site intervention time.

IPEC Basis Reference(s):

1. CSFST F-0.1, Sub-criticality
2. 2(3) F-0.2, Core Cooling
3. 2(3) F-0.3, Heat Sink
4. FR-S.1, Response to Reactor Restart/ATWS
5. FR-S.2, Response to Loss of Core Shutdown

Indian Point Energy Center
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Category: S - System Malfunction

Subcategory: 3 - Inability to Reach Shutdown Conditions

Initiating Condition: Inability to reach required shutdown within Technical Specification
limits

EAL:

SU3.1 Unusual Event

Plant is not brought to required operating mode within Technical Specifications LCO action
statement time

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required shutdown

mode when the Technical Specification required configuration cannot be restored. Depending

on the circumstances, this may or may not be an emergency or precursor to a more severe

condition. In any case, the initiation of plant shutdown required by the site Technical

Specifications requires a one hour report under 10 CFR 50.72 (b) Non-emergency events. The

plant is within its safety envelope when being shut down within the allowable action statement

time in the Technical Specifications. An immediate Unusual Event is required when the plant is

not brought to the required operating mode within the allowable action statement time in the

Technical Specifications. Declaration of an Unusual Event is based on the time at which the

LCO-specified action statement time period elapses under the site Technical Specifications

and is not related to how long a condition may have existed. Other required Technical

Specification shutdowns that involve precursors to more serious events are addressed by

other EALs.

IPEC Basis:

None
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IPEC Basis Reference(s):

1. Technical Specifications

Indian Point Energy Center
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Category: S - System Malfunction

Subcategory: 4 - Instrumentation / Communications

Initiating Condition: Unplanned loss of safety system annunciation or indication in the
control room for 15 minutes or longer

EAL:

SU4.1 Unusual Event

Unplanned loss of > approximately 75% of annunciators or indicators associated with
safety systems on Control Room panels for > 15 min. (Note 3)
Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon

as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 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 (e.g.,

SPDS, plant computer, etc.).

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 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
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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 10CFR50.72. If the shutdown is not in compliance with the Technical

Specification action, the Unusual Event is based on SU3.1 "Inability to Reach Required

Shutdown Within Technical Specification Limits."

Annunciators or indicatorsassociated with safety systems include those identified in the

Abnormal Operating Procedures, in the Emergency Operating Procedures, and in other EALs

(e.g., area, process, and/or effluent rad monitors, etc.).

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

Due to the limited number of safety systems in operation during cold shutdown, refueling, and

defueled modes, no applicability is indicated during these modes of operation.

This Unusual Event will be escalated to an Alert based on a concurrent loss of compensatory

indications or if a significant transient is in progress during the loss of annunciation or

indication.

IPEC Basis:

Computer-based monitoring capability include PIC, CMFS and QSPDS.

IPEC Basis Reference(s):

None
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Category: S - System Malfunction

Subcategory: 4 - Instrumentation / Communications

Initiating Condition: Loss of all onsite or offsite communications capabilities

EAL:

SU4.2 Unusual Event

Loss of all Table S-3 onsite (internal) communications capability affecting the ability to
perform routine operations

OR

Loss of all Table S-3 offsite (external) communications capability affecting the ability to
perform offsite notifications

Table S-3 Communications Systems

Onsite Offsite
System (internal) (external)

Plant Telephone System X X

Plant Radio System X

Page/Party System X

Radiological Emergency Communication System X

Emergency Notification System X

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Indian Point Energy Center
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NEI 99-01 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 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 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.

The Table S-3 list for on-site communications loss encompasses the loss of all means of

communications (e.g., commercial telephones, sound powered phone systems, page party

system (Gaitronics) and radios / walkie talkies) routinely used for operations.

The Table S-3 list for off-site communications loss encompasses the loss of all means of

communications with off-site authorities. This includes the ENS, commercial telephone lines,

telecopy transmissions, and dedicated phone systems that are routinely used for offsite

emergency notifications.

IPEC Basis:

Unit 2

Routine Unit 2 plant communications are conducted via telephone, radio, and Public Address

(paging) systems.

The plant telephone and radio communications systems include two (2) PBX electronic

switches, backup phone lines and a UHF radio system. A third PBX electronic switch is located

at the Buchanan Service Center (EOF).

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 242 of 336



IPEC NON-QUALITY

ý-=-Entcriv EMERGENCY RELATED IP-EP-AD13 Revision XX
PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 243 of 336

Attachment 1 - Emergency Action Level Bases

The public address system for Indian Point Unit 2 consists of "Page" and "Party"

communications, which are common to both the primary (nuclear) and secondary

(conventional) portions of Units 1 and 2. The "Page" and "Party" communications are also

monitored at a speaker panel located in the CCR.

An in-house radio system provides communications between the Technical Support Center,

the I&C office, and in-plant personnel.

Unit 3

The Unit 3 communications system was designed to ensure the reliable, timely flow of

information and action directives necessary during normal operation, and particularly for the

mitigation of emergencies.

The Public Address (PA) System has two subsystems: the Plant Party Paging and the Site PA

System. The system consists of three channels. Two of these channels are common to both

the primary (nuclear) and secondary (conventional) portions of the plant. The third line

provides an additional channel in the primary portion of the Unit 3 plant. A "Page" handset is

used for page purposes only and calls originating from this handset can be heard on all

loudspeakers in the primary and secondary portions of the facility. The remaining two "Page-

Party" handsets are used for loudspeakers paging and party-line conversations, as selected by

the control room operator.

The Sound Powered Communication System (SPCS) consists of communication stations

located throughout the plant and interconnected by cable run in suitable raceways. Stations

are located throughout the plant. Energy to operate the system is generated by the user's

voice; there is no external power source involved.

This EAL is the hot condition equivalent of the cold condition EAL CU4.1.

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 7.7.4 Communications
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2. Unit 3 FSAR Section 9.6.5 Plant Communications Systems
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Category: S - System Malfunction

Subcategory: 4 - Instrumentation / Communications

Initiating Condition: 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

EAL:

SA4.1 Alert

Unplanned loss of > approximately 75% of annunciators or indicators associated with
safety systems on Control Room panels for > 15 min. (Note 3)

AND EITHER:
Any significant transient is in progress, Table S-2

OR
Compensatory indications are unavailable

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Table S-2 Significant Transient

" Automatic turbine runback > 25% thermal reactor power

* Electrical load rejection > 25% full electrical load

* Reactor trip

" Safety injection activation

* Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 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.
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Recognition of the availability of computer based indication equipment is considered (e.g., PIC,

CMFS or QSPDS).

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 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 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 Unusual Event is based on SU4.1 "Inability to Reach Required

Shutdown Within Technical Specification Limits."

The annunciators or indicators for this EAL include those identified in the Abnormal Operating

Procedures, in the Emergency Operating Procedures, and in other EALs (e.g., area, process,

and/or effluent rad monitors, etc.).

"Compensatory indications" in this context includes computer based information such as PIC,

CMFS or QSPDS. If both a major portion of the annunciation system and all computer

monitoring are unavailable, the Alert is required.
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Due to the limited number of safety systems in operation during cold shutdown, refueling and

defueled modes, no EAL is indicated during those modes of operation.

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.

IPEC Basis:

Significant transients are listed in Table S-2 and include response to automatic or manually

initiated functions such as trips, runbacks involving greater than 25% thermal power change,

electrical load rejections of greater than 25% full electrical load, safety injections, or thermal

power oscillations of 10% or greater.

IPEC Basis Reference(s):

None
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Category: S - System Malfunction

Subcategory: 4 - Instrumentation / Communications

Initiating Condition: Inability to monitor a significant transient in progress

EAL:

SS4.1 Site Area Emergency

Loss of > approximately 75% of annunciators or indicators associated with safety systems
on Control Room panels

AND
Any significant transient is in progress, Table S-2

AND
Compensatory indications are unavailable

Table S-2 Significant Transient

" Automatic turbine runback > 25% thermal reactor power

" Electrical load rejection > 25% full electrical load

" Reactor trip

" Safety injection activation

" Thermal power oscillations of > 10%

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

This EAL 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.

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
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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 assessment of plant conditions. The loss

of specific, or several, safety system indicators should remain a function of that specific system

or component operability status. This is addressed by the specific Technical Specification. The

initiation of a Technical Specification imposed plant shutdown related to the instrument loss will

be reported via 10 CFR 50.72. If the shutdown is not in compliance with the Technical

Specification action, the Unusual Event is based on SU3.1 "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.

Annunciators for this EAL are limited to include those identified in the Abnormal Operating

Procedures, in the Emergency Operating Procedures, and in other EALs (.g., area, process,

and/or effluent rad monitors, etc.)]

Indications needed to monitor safety functions necessary for protection of the public must

include control room indications, computer generated indications and dedicated annunciation

capability.

Indications should be those used to determine such functions as the ability to shut down the

reactor, maintain the core cooled, to maintain the reactor coolant system intact, maintain the

spent fuel cooled, and to maintain containment intact.

EAL Technical Bases
Indian Point Energy Center Rev. XX

Page 249 of 336



IPEC NON-QUALITY

*-Entergy EMERGENCY RELATED IP-EP-AD13 Revision XX
PLAN PROCEDURE
ADMINISTRATIVE
PROCEDURES REFERENCE USE Page 250 of 336

Attachment 1 - Emergency Action Level Bases

"Compensatory indications" in this context includes computer based information such as PIC,

CMFS or QSPDS.

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

Due to the limited number of safety systems in operation during cold shutdown, refueling and

defueled modes, no EAL is indicated during those modes of operation.

IPEC Basis:

Significant transients are listed in Table S-2 and include response to automatic or manually

initiated functions such as trips, runbacks involving greater than 25% thermal power change,

electrical load rejections of greater than 25% full electrical load, safety injections, or thermal

power oscillations of 10% or greater.

IPEC Basis Reference(s):

None
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Category: S - System Malfunction

Subcategory: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.1 Unusual Event

[Unit 3]: 1(2)RM063A/B Gross Failed Fuel Detector High alarm (> 50 gCi/ml)

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 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 gross failed fuel detector radiation monitor readings that provide

indication of a degradation of fuel clad integrity.

IPEC Basis:

Unit 2

Unit 2 does not have installed radiation monitoring capable of detecting fuel damage

equivalent to Technical Specification coolant activity.

Unit 3

The Unit 3 1(2)RM063 Gross Failed Fuel Detector high alarm (Radiation Monitoring Control

Cabinet - R63A/B GFFD) provides indication of fuel damage > 50 jxCi/cc.

IPEC Basis Reference(s):

1. 3-AOP-HIACT-1 RCS High Activity
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2. 3-ARP-040 R63A/B GFFD
3. 3-SOP-RM-1 0 Radiation Monitor Setpoint Control
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Category: S - System Malfunction

Subcategory: 5 - Fuel Clad Degradation

Initiating Condition: Fuel clad degradation

EAL:

SU5.2 Unusual Event

Coolant sample activity:

[Unit 2]: > 60 pCi/gm 1-131 dose equivalent

[Unit 3]: Outside acceptable region of Technical Specification Figure 3.4.16-1

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 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.

IPEC Basis:

Elevated reactor coolant activity represents a potential degradation in the level of safety of the

plant and a potential precursor of more serious problems.

Unit 2

This EAL addresses reactor coolant samples exceeding Technical Specification LCO limit

3.4.16 A.1, which is applicable in Hot operating modes (ref. 1). The iodine spike limit of 60.0

pCi/gm 1-131 dose equivalent provides an iodine peak or spike limit for the reactor coolant
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concentration to assure that the radiological consequence of a postulated Steam Line Break or

SGTR are within 1OCFR50.67 dose guidelines (ref. 1).

Unit 3

This EAL addresses reactor coolant samples exceeding Technical Specification LCO limit

3.4.16 A.1, which is applicable in Hot operating modes (ref. 2). The iodine spike limit of 1-131

dose equivalent coolant activity being within the acceptable region of Figure 3.4.16-1 (power

dependent) assures that the radiological consequence of a postulated SGTR are within

1OCFR50.67 dose guidelines (ref. 2).

IPEC Basis Reference(s):

1. Unit 2 Technical Specifications Section 3.4.16 A.1
2. Unit 3 Technical Specifications Section 3.4.16 A.1
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Category: S - System Malfunction

Subcategory: 6 - RCS Leakage

Initiating Condition: RCS leakage

EAL:

SU6.1 Unusual Event

Unidentified or pressure boundary leakage > 10 gpm

OR

Identified leakage > 25 gpm

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

The conditions of this EAL may be a precursor of more serious conditions and, as result, is

considered to be a potential degradation of the level of safety of the plant. The 10 gpm value

for the unidentified and pressure boundary leakage was selected as it is observable with

normal control room indications. Lesser values must generally be determined through time-

consuming surveillance tests (e.g., mass balances).

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 threshold 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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IPEC Basis:

RCS Leak Rate Evaluations are routinely performed once a week per O-SOP-LEAKRATE-1

(ref. 4). The Shift Manager may request performance of additional RCS Leak Rate

Evaluations for reasons other than unidentified leakage increase. Leak rate evaluation can be

performed by computer or manually if the computer is not available.

Steam Generator tube leakage is consided identified leakage.

Charging Pump leakage is considered separately as Non-RCPB Leakageand therefore is

removed from the total identified leakage components. (ref. 4)

IPEC Basis Reference(s):

1. Unit 2 Technical Specification Section 3.4.13 RCS Operational Leakage
2. Unit 3 Technical Specification Section 3.4.13 RCS Operational Leakage
3. 2(3)-AOP-LEAK-1 Sudden Increase in Reactor Coolant System Leakage
4. O-SOP-LEAKRATE-1 RCS Leakrate Surveillance, Evaluation and Leak Identification
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Category: S - System Malfunction

Subcategory: 7 - Loss of DC Power

Initiating Condition: Loss of all vital DC power for 15 minutes or longer

EAL:

SS7.1 Site Area Emergency

< 105 VDC bus voltage indications on all safety-related DC buses for > 15 min. (Note 3)

Note 3: The Emergency Director should not wait until the applicable time has elapsed, but should declare the event as soon
as it is determined that the condition will likely exceed the applicable time.

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

Loss of all DC power compromises ability to monitor and control plant safety functions.

Prolonged loss of all DC power will cause core uncovering and loss of containment integrity

when there is significant decay heat and sensible heat in the reactor system.

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

Escalation to a General Emergency would occur by Abnormal Rad Levels/Radiological

Effluent, Fission Product Barrier Degradation.

IPEC Basis:

For Indian Point Unit 2, each 480V bus has an automatic transfer switch to provide alternate

DC power supplies to the 480V buses. This DC power is also supplied to 480V motor control

centers.

The bus voltage is based on the minimum bus voltage necessary for the operation of safety

related equipment. This voltage value incorporates a margin of at least 15 minutes of

operation before the onset of inability to operate loads.

This EAL is the hot condition equivalent of the cold condition loss of DC power EAL CU6. 1.
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IPEC Basis Reference(s):

1. 2-AOP-DC Loss Of A Battery Charger Or Any 125V DC Panel
2. 2-PT-R076A Station Battery 21 Load Test
3. 2-PT-R076C Station Battery 23 Load Test
4. 3-AOP-DC-1 Loss Of A 125V DC Panel
5. 3-SOP-EL-003, Battery Charger and 125 Volt DC System Operations
6. 3PT-R156A Station Battery 31 Load Profile Service Test
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Category E - ISFSI

EAL Group: ANY (The EAL in this category is applicable to any

plant condition, hot or cold.)

An Independent Spent Fuel Storage Installation (ISFSI) is a complex that is designed and

constructed for the interim storage of spent nuclear fuel and other radioactive materials

associated with spent fuel storage. A significant amount of the radioactive material contained

within a cask must escape its packaging and enter the biosphere for there to be a significant

environmental effect resulting from an accident involving the dry storage of spent nuclear fuel.

Formal offsite planning is not required because the postulated worst-case accident involving

an ISFSI has insignificant consequences to the public health and safety.

An Unusual Event is declared on the basis of the occurrence of an event of sufficient

magnitude that a loaded cask confinement boundary is damaged or violated. This includes

classification based on a loaded fuel storage cask confinement boundary loss leading to the

degradation of the fuel during storage or posing an operational safety problem with respect to

its removal from storage.

A security event that leads to a potential loss of level of safety of the ISFSI is a classifiable

event under Security category EAL HU4.1.

Minor surface damage that does not affect storage cask boundary is excluded from the scope

of these EALs.
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Category: E- ISFSI

Subcategory: None

Initiating Condition: Damage to a loaded cask confinement boundary

EAL:

EU1.1 Unusual Event

Damage to a loaded cask confinement boundary

Mode Applicability:

All

NEI 99-01 Basis:

An Unusual Event in this EAL is categorized on the basis of the occurrence of an event of

sufficient magnitude that a loaded cask confinement boundary is damaged or violated. This

includes classification based on a loaded fuel storage cask confinement boundary loss leading

to the degradation of the fuel during storage or posing an operational safety problem with

respect to its removal from storage.

IPEC Basis:

Confinement Boundary means the outline formed by the sealed, cylindrical enclosure of the

Multi-Purpose Canister (MPC) shell welded to a solid baseplate, a lid welded around the top

circumference of the shell wall, the port cover plates welded to the lid, and the closure ring

welded to the lid and MPC shell providing the redundant sealing.

Minor surface damage that does not affect storage cask boundary is excluded from the scope

of this EAL.
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IPEC Basis Reference(s):

1. Holtec International FSAR for the HI-STORM 100 Cask System
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Category F - Fission Product Barrier Degradation

EAL Group: Hot Conditions (RCS temperature > 200 OF); EALs

in this category are applicable only in one or more

hot operating modes including Startup, Hot

Standby and Hot Shutdown.

EALs in this category represent threats to the defense in depth design concept that precludes

the release of highly radioactive fission products to the environment. This concept relies on

multiple physical barriers any one of which, if maintained intact, precludes the release of

significant amounts of radioactive fission products to the environment. The primary fission

product barriers are:

A. Reactor Fuel Clad (FC): 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.

B. Reactor Coolant System (RCS): The Reactor Vessel shell, vessel head, vessel nozzles

and penetrations and all primary systems directly connected to the Reactor Vessel up to

the first isolation valve comprise the RCS.

C. Containment (CNMT): The vapor Containment structure and all isolation valves required

to maintain Containment integrity under accident conditions comprise the Containment

barrier.

The EALs in this category require evaluation of the loss and potential loss thresholds listed in

the fission product barrier matrix of Table F-1 (Attachment 2). "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" means integrity of the

barrier is threatened and could be lost if conditions continue to degrade. The number of

barriers that are lost or potentially lost and the following criteria determine the appropriate

emergency classification level:
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Unusual Event:
Any loss or any potential loss of Primary Containment

Alert:
Any loss or any potential loss of either Fuel Clad or RCS

Site Area Emeraency:
Loss or potential loss of any two barriers

General Emergency:
Loss of any two barriers and loss or potential loss of third barrier

The logic used for emergency classification based on fission product barrier monitoring should

reflect the following considerations:

* The Fuel Clad barrier and the RCS barrier are weighted more heavily than the

Containment barrier. UE EALs associated with RCS and Fuel Clad barriers are

addressed under System Malfunction EALs.

* At the Site Area Emergency level, there must be some ability to dynamically assess

how far present conditions are from the threshold for a General Emergency. For

example, if Fuel Clad and RCS barrier "loss" EALs existed, that, in addition to offsite

dose assessments, would require continual assessments of radioactive inventory and

containment integrity. Alternatively, if both Fuel Clad and RCS barrier "Potential Loss"

EALs existed, the Emergency Director would have more assurance that there was no

immediate need to escalate to a General Emergency.

" The ability to escalate to higher emergency classes as an event deteriorates must be

maintained. For example, RCS leakage steadily increasing would represent an

increasing risk to public health and safety.

Fission Product Barrier EALs must be capable of addressing event dynamics. Imminent Loss

or Potential Loss should result in a classification as if the affected threshold(s) are already

exceeded, particularly for the higher emergency classes.
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Determine which combination of the three barriers are lost or have a potential loss (Figure F-i)

and use FUl .1, FA1I.1, FS1.1 and FG1.1 to classify the event. Also an event for multiple

events could occur which result in the conclusion that exceeding the loss or potential loss

thresholds is imminent. In this imminent loss situation use judgment and classify as if the

thresholds are exceeded.
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Figure F-1
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Category: Fission Product Barrier Degradation

Subcategory: N/A
Initiating Condition: Any loss or any potential loss of Containment

EAL:

FU1.1 Unusual Event

Any loss or any potential loss of Containment (Table F-i)

Mode Applicability:
1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

None

IPEC Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 (Attachment

2) lists the fission product barrier thresholds, bases and references.

Fuel Clad and RCS barriers are weighted more heavily than the Containment barrier. Unlike

the Fuel Clad and RCS barriers, the loss of either of which results in an Alert (EAL FA1.1), loss

of the Containment barrier in and of itself does not result in the relocation of radioactive

materials or the potential for degradation of core cooling capability. However, loss or potential

loss of the Containment barrier in combination with the loss or potential loss of either the Fuel

Clad or RCS barrier results in declaration of a Site Area Emergency under EAL FS1.1.

IPEC Basis Reference(s):

None
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Any loss or any potential loss of either Fuel Clad or RCS

EAL:

FA1.1 Alert

Any loss or any potential loss of either Fuel Clad or RCS (Table F-i)

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

None

IPEC Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 (Attachment

2) lists the fission product barrier thresholds, bases and references.

At the Alert classification level, Fuel Clad and RCS barriers are weighted more heavily than the

Containment barrier. Unlike the Containment barrier, loss or potential loss of either the Fuel

Clad or RCS barrier may result in the relocation of radioactive materials or degradation of core

cooling capability. Note that the loss or potential loss of Containment barrier in combination

with loss or potential loss of either Fuel Clad or RCS barrier results in declaration of a Site

Area Emergency under EAL FSi.

IPEC Basis Reference(s):

None
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Loss or potential loss of any two barriers

EAL:

FS1.1 Site Area Emergency

Loss or potential loss of any two barriers (Table F-i)

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

None

IPEC Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 (Attachment

2) lists the fission product barrier thresholds, bases and references.

At the Site Area Emergency classification level, each barrier is weighted equally. A Site Area

Emergency is therefore appropriate for any combination of the following conditions:

" One barrier loss and a second barrier loss (i.e., loss - loss)

" One barrier loss and a second barrier potential loss (i.e., loss - potential loss)

* One barrier potential loss and a second barrier potential loss (i.e., potential loss -

potential loss)

At the Site Area Emergency classification level, the ability to dynamically assess the proximity

of present conditions with respect to the threshold for a General Emergency is important. For

example, the existence of Fuel Clad and RCS Barrier loss thresholds in addition to offsite dose

assessments would require continual assessments of radioactive inventory and Containment

integrity in anticipation of reaching a General Emergency classification. Alternatively, if both
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Fuel Clad and RCS potential loss thresholds existed, the Emergency Director would have

greater assurance that escalation to a General Emergency is less imminent.

IPEC Basis Reference(s):

None
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Loss of any two barriers and loss or potential loss of third barrier

EAL:

FG1.1 General Emergency

Loss of any two barriers

AND

Loss or potential loss of third barrier (Table F-i)

Mode Applicability:

1 - Power Operations, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

NEI 99-01 Basis:

None

IPEC Basis:

Fuel Clad, RCS and Containment comprise the fission product barriers. Table F-1 (Attachment

2) lists the fission product barrier thresholds, bases and references.

At the General Emergency classification level each barrier is weighted equally. A General

Emergency is therefore appropriate for any combination of the following conditions:

" Loss of Fuel Clad, RCS and Containment barriers

" Loss of Fuel Clad and RCS barriers with potential loss of Containment barrier

* Loss of RCS and Containment barriers with potential loss of Fuel Clad barrier

" Loss of Fuel Clad and Containment barriers with potential loss of RCS barrier

IPEC Basis Reference(s):

None
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Introduction

Table F-1 lists the threshold conditions that define the Loss and Potential Loss of the three

fission product barriers (Fuel Clad, Reactor Coolant System, and Containment). The table is

structured so that each of the three barriers occupies adjacent columns. Each fission product

barrier column is further divided into two columns; one for Loss thresholds and one for

Potential Loss thresholds.

The first column of the table (to the left of the Fuel Clad Loss column) lists the categories

(types) of fission product barrier thresholds. The fission product barrier categories are:

A. CSFST

B. Core Exit T/Cs

C. Radiation

D. Inventory

E. Other

F. Judgment

Each category occupies a row in Table F-1 thus forming a matrix defined by the categories.

The intersection of each row with each Loss/Potential Loss column forms a cell in which one or

more fission product barrier thresholds appear. If NEI 99-01 does not define a threshold for a

barrier Loss/Potential Loss, the word "None" is entered in the cell.

Thresholds are assigned sequential numbers within each Loss and Potential Loss column

beginning with number one. In this manner, a threshold can be identified by its category title

and number. For example, the first Fuel Clad barrier Loss in Category A would be assigned

"FC Loss A.1 ," the third Containment barrier Potential Loss would be assigned "CMNT P-Loss

B.3," etc.
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If a cell in Table F-1 contains more than one numbered threshold, each of the numbered

thresholds, if exceeded, signifies a Loss or Potential Loss of the barrier. It is not necessary to

exceed all of the thresholds in a category before declaring a barrier Loss/Potential Loss.

Subdivision of Table F-1 by category facilitates association of plant conditions to the applicable

fission product barrier Loss and Potential Loss thresholds. This structure promotes a

systematic approach to assessing the classification status of the fission product barriers.

When equipped with knowledge of plant conditions related to the fission product barriers, the

EAL-user first scans down the category column of Table F-i, locates the likely category and

then reads across the fission product barrier Loss and Potential Loss thresholds in that

category to determine if a threshold has been exceeded. If a threshold has not been exceeded,

the EAL-user proceeds to the next likely category and continues review of the thresholds in the

new category

If the EAL-user determines that any threshold has been exceeded, by definition, the barrier is

lost or potentially lost - even if multiple thresholds in the same barrier column are exceeded,

only that one barrier is lost or potentially lost. The EAL-user must examine each of the three

fission product barriers to determine if other barrier thresholds in the category are lost or

potentially lost. For example, if containment radiation is sufficiently high, a Loss of the Fuel

Clad and RCS barriers and a Potential Loss of the Containment barrier can occur. Barrier

Losses and Potential Losses are then applied to the algorithms given in EALs FG1.1, FS1.1,

FA1.1 and FU1.1 to determine the appropriate emergency classification.

In the remainder of this Attachment, the Fuel Clad barrier threshold bases appear first,

followed by the RCS barrier and finally the Containment barrier threshold bases. In each

barrier, the bases are given according category Loss followed by category Potential Loss

beginning with Category A, then B,...,E.
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Fuel Cladding Barrier (FC) Reactor Coolant System Barrier (RCS) Containment Barrier (CNMT)

[] Loss b Potential Loss -] Loss P Potential Loss -I Loss Potential Loss
A.CSFST 1. Core-Coding RED entry 1. Core Cooling- ORANGE 1. Integrity - RED entry conditions met 1. Containment - RED entry conditions met

conditions met entry conditions met OR
OR Heat Sink - RED entry conditions

Heat Sink - RED entry I met and heat sink is required
conditions met and heat
sink is required

B.CoreExitTCs 2. CoreexdtTCs> 1,200OF [12. Core exitTCs 0 2. Core esttTCs> 1,200°F
(Unit 2( 700°F , AND

r(Uit 31> 715:F Core eait TCs not lowering within 15 minutes after
restoration procedure entry

b 3. Core eni TCs [Unit 2] . 700°F [Unit 3]> 715°F
= = = AND

I RVLIS [Unit 2] < 41% [UniL 1 < 33% w/no RCPs
AND

I Core exdt TCs not lowering or RVLIS not rising
within 15 minutes after restoration procedure entry

G.Radlatlon -3. Contanment radiation h 4. Containment radiation monitor R-25 or R-26
monitor RR-25 or R-26 R-41 > 1.2E-5 pCilcc or > 68 Rlhr

17 R/hrr R-42 offisale due to RCS
leakage
[Unit 31
R-11 > 1.2E-5 pCVcc or
R-12 > 5.0E-2 pCi/cc due to

,' ~RCS leakage

D.Inventory -3. RVLIS 2. RCS leak rate resulting ins 2. RCS leak rate indicated greater 1. A Containment pressure rise followed by a rapid j 5. Containment pressure> 47 psig and rising
[Unit 2] <41% loss of RCS subcooling than 87 gpm unexplained drop in Containment pressure
(Unii 3] <33% (< Table F-2) i 2o 6. Containment hydrogen concentration a 4%

' with no RCPs running -I2. Containment pressure or sump level response
withno.CRsuwooinge SG resl in en i not consistent with LOCA conditions 7. Containment pressure > Phase B isolation signal

3. RutrdSseslsinsetlont following LOCA

ECCS (SI) actuation 3. Ruptured SG faulted outside of containment spAND
Less than Table F-3 depressurization equipment

4. Primary-to-secondary leak rate> t0 gpmn operating as designed
AND

Unisolable steam release from affected SG
to the environment

Other - 4. Primary coolant activity> 5. Inability to isolate all valves in any one line
300 pCi/gm 1-131 dose AND
equivalent Direct downstream pathway to the environment

erists after containment isolation signal

F. Judgment 5. Any condition in Me opinion[] 4. Any condition in the 4. Any condition in the opinion p3. Any condition in the opinion 6. Any condition in the opinion of the Emergency 8 5. Any condition in the opinion of the Emergency
of the Emergency Director opinion of the Emergency of the Emergency Director of the Emergency Director Director that indicates loss of the Containment Director that indicates potential loss ot the
that indicates loss of the i Director that indicates that indicates loss of the i that Indicates potential loss barrier i Containment barrier
Fuel Clad barrier i potential toss of the Fuel RCS banier , 1 the RCS barrer

Clad barrier
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: A. CSFST

Degradation Threat: Loss

Threshold:

1. Core Cooling - RED entry conditions met

NEI 99-01 Basis:

Core Cooling - RED indicates significant superheating and core uncovery and is considered to

indicate loss of the Fuel Clad Barrier.

IPEC Basis:

Critical Safety Function Status Tree (CSFST) Core Cooling-RED path is entered if either (ref.

1,2):

" Core exit TCs > to 1,2000F, or

" Core exit TCs > 700 (715) OF with reduced RCS subcooling margin, no RCPs are

running, and Unit 2 Natural Circulation range RVLIS is < to 41% (Unit 3 RVLIS Full

Range < 33%).

Either set of conditions indicates significant core exit superheating and core uncovery. This is

considered a loss of the Fuel Clad barrier.

IPEC Basis Reference(s):

1. 2-F-0.2 Core Cooling
2. 3-F-0.2 Core Cooling
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: A. CSFST

Degradation Threat: Potential Loss

Threshold:

1. Core Cooling - ORANGE entry conditions met

OR

Heat Sink - RED entry conditions met and heat sink is required

NEI 99-01 Basis:

Core Cooling - ORANGE indicates subcooling has been lost and that some clad damage may

occur.

Heat Sink - RED when heat sink is required indicates the ultimate heat sink function is under

extreme challenge.

IPEC Basis:

Unit 2

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is entered if core

exit thermocouples (TCs) are > 700°F with reduced RCS SCM, and any of the following (ref.
1):

* No RCPs are running and either: core exit TCs are > to 700°F and RVLIS nat. circ.

range is > 41%, or core exit TCs are < 700'F but RVLIS full range is < 41%.

* At least one RCP is running and Reactor Vessel water level is < RVLIS running range

readings corresponding to TAF.
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

Indication that heat removal is extremely challenged is manifested by entry conditions to

CSFST Heat Sink-RED path (ref. 3). CSFST Heat Sink-RED path is entered if all SG NR LVLs

are < 10% [27%] and total FW flow is <to 400 gpm. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme challenge. This

condition addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.

Unit 3

Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path is entered if core

exit thermocouples (TCs) are > 715°F with reduced RCS SCM, and any of the following (ref.

2):

" No RCPs are running and either: core exit TCs are > to 715°F with RVLIS full range >

33%, or core exit TCs < 700°F but RVLIS full range < 33%.

" At least one RCP is running and Reactor Vessel water level is < RVLIS dynamic head

range readings corresponding to TAF.

These conditions indicate subcooling has been lost and that some fuel clad damage may

potentially occur.

Indication that heat removal is extremely challenged is manifested by entry conditions to

CSFST Heat Sink-RED path (ref. 4). CSFST Heat Sink-RED path is entered if all SG NR LVLs

are < 9% [14%] and total FW flow is < to 365 gpm. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme challenge. This

condition addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

IPEC Basis Reference(s):

1. 2-F-0.2 Core Cooling
2. 3-F-0.2 Core Cooling
3. 2-F-0.3 Heat Sink
4. 3-F-0.3 Heat Sink
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: B. Core Exit TCs

Degradation Threat: Loss

Threshold:

2. Core exit TCs > 1,200°F

NEI 99-01 Basis:

Core exit TCs > 1,200°F corresponds to significant superheating of the coolant.

IPEC Basis:

This indication of inadequate core cooling requires prompt operator action. Inadequate core

cooling is caused by a substantial loss of primary coolant resulting in a partially or fully

uncovered core. Without adequate heat removal, the core decay energy will cause the fuel

temperatures to increase. Severe fuel damage will occur unless core cooling is promptly

restored.

IPEC Basis Reference(s):

1. 2(3)-F-0.2 Core Cooling
2. 2(3)-FR-C.1 Response to Inadequate Core Cooling
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Barrier: Fuel Clad

Category: B. Core Exit TCs

Degradation Threat: Potential Loss

Threshold:

2. Core exit TCs [Unit 2] > 700 OF [Unit 3] > 715 OF

NEI 99-01 Basis:

Core Exit TCs > 700 OF (715 OF) correspond to loss of subcooling.

IPEC Basis:

This indication of degraded core cooling requires prompt operator action. Degraded core

cooling is caused by a substantial loss of primary coolant resulting in a partially or fully

uncovered core. Without adequate heat removal, the core decay energy will cause the fuel

temperatures to increase. Significant fuel damage will occur unless core cooling is promptly

restored.

IPEC Basis Reference(s):

1. 2(3)-F-0.2 Core Cooling
2. 2(3)-FR-C.1 Response to Inadequate Core Cooling
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Barrier: Fuel Clad

Category: C. Radiation

Degradation Threat: Loss

Threshold:

3. Containment radiation monitor R-25 or R-26 > 17 R/hr

NEI 99-01 Basis:

The specified value indicates the release of reactor coolant, with elevated activity indicative of

fuel damage, into the containment.

Reactor coolant concentrations of this magnitude are several times larger than the maximum

concentrations (including iodine spiking) allowed within technical specifications and are

therefore indicative of fuel damage.

This value is higher than that specified for RCS barrier Loss threshold #1. Thus, this threshold

indicates a loss of both the Fuel Clad barrier and RCS barrier that appropriately escalates the

emergency classification level to a Site Area Emergency.

IPEC Basis:

The 17 R/hr reading is a value that indicates the release of reactor coolant, with elevated

activity indicative of fuel damage, into the containment. The reading is calculated assuming the

instantaneous release and dispersal of the reactor coolant noble gas and iodine inventory

associated with a concentration of 300 gCi/gm dose equivalent 1-131 into the containment

atmosphere. Reactor coolant concentrations of this magnitude are several times larger than

the maximum concentrations allowed within technical specifications and are therefore

indicative of fuel damage (approximately 5 % clad failure depending on core inventory and

RCS volume).

IPEC Basis Reference(s):
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

1. EAL Technical Basis Documentation for R-25 and R-26, Containment Radiation Monitors,
Calculation by Dennis Quinn, dated 11/2010
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: C. Radiation

Degradation Threat: Potential Loss

Threshold:

None
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Attachment 2 - Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Fuel Clad

Category: D. Inventory

Degradation Threat: Loss

Threshold:

None
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Barrier: Fuel Clad

Category: D. Inventory

Degradation Threat: Potential Loss

Threshold:

3. RVLIS [Unit2] <41% [Unit 3] < 33% with no RCPs running

NEI 99-01 Basis:

The specified value for the potential loss threshold corresponds to the top of the active fuel.

IPEC Basis:

The reactor vessel water level used in this EAL is the value corresponds to the level which is

used in CSFSTs to indicate challenge to core cooling and loss of the fuel clad barrier. This is

the minimum water level to assure core cooling without further degradation of the clad. Severe

core damage can occur and reactor coolant system pressure boundary integrity may not be

assured if reactor vessel water level is not maintained above that corresponding to RVLIS at

41% (33%) wl no RCPs running (Unit 2 Dynamic range: < 44% w/ 4 RCPs, < 30% w/ 3 RCPs,

< 20% w/ 2 RCPs, < 13% w/ 1 RCPs). RVLIS dynamic range indications are not utilized in this

EAL since the RCPs would not be running under conditions where vessel level is approaching

the inadequate core cooling condition.

IPEC Basis Reference(s):

1. 2(3)-FR-C. 1 Response to Inadequate Core Cooling
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Barrier: Fuel Clad

Category: E. Other

Degradation Threat: Loss

Threshold:

4. Primary coolant activity > 300 pCi/gm 1-131 dose equivalent

NEI 99-01 Basis:

The specified value corresponds to 300 gCi/gm 1-131 equivalent. Assessment by the EAL Task

Force indicates that this amount of coolant activity is well above that expected for iodine spikes

and corresponds to less than 5% fuel clad damage. This amount of radioactivity indicates

significant clad damage and thus the Fuel Clad Barrier is considered lost.

IPEC Basis:

None

IPEC Basis Reference(s):

1. NEI 99-01 Revision 5
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Barrier: Fuel Clad

Category: E. Other

Degradation Threat: Potential Loss

Threshold:

None
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Barrier:

Category:

Fuel Clad

F. Judgment

Degradation Threat: Loss

Threshold:

NEI 99-01 Basis:

This threshold addresses any other factors that are to be used by the Emergency Director in

determining whether the Fuel Clad barrier is lost. In addition, the inability to monitor the barrier

should also be considered as a factor in Emergency Director judgment that the barrier may be

considered lost.

IPEC Basis:

The Emergency Director 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.

* Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent' refers

to recognition of the inability to reach safety acceptance criteria before completion of all

checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.
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Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC Basis Reference(s):

None
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Barrier: Fuel Clad

Category: E. Judgment

Degradation Threat: Potential Loss

Threshold:

4. Any condition in the opinion of the Emergency Director that indicates potential loss of
the Fuel Clad barrier

NEI 99-01 Basis:

This threshold addresses any other factors that are to be used by the Emergency Director in

determining whether the Fuel Clad barrier is potentially lost. In addition, the inability to monitor

the barrier should also be considered as a factor in Emergency Director judgment that the

barrier may be considered potentially lost.

IPEC Basis:

The Emergency Director 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.

* Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent" refers

to recognition of the inability to reach safety acceptance criteria before completion of all

checks.

* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.
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Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure.timely emergency classification

declarations.

IPEC Basis Reference(s):

None
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Barrier: Reactor Coolant System

Category: A. CSFST

Degradation Threat: Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: A. CSFST

Degradation Threat: Potential Loss

Threshold:

1. Integrity-RED entry conditions met
OR

Heat Sink-RED entry conditions met and heat sink is required

NEI 99-01 Basis:

RCS Integrity - Red indicates an extreme challenge to the safety function derived from

appropriate instrument readings.

Heat Sink - Red when heat sink is required indicates the ultimate heat sink function is under

extreme challenge.

IPEC Basis:

Unit 2

Critical Safety Function Status Tree (CSFST) Integrity-Red path is entered if both of the

following (ref. 1):

" Temperature decrease in any RCS cold leg > 100 F/hr.

" Any RCS pressure-cold leg temperature point to the right of Limit A (Figure F-04-1).

The combination of these conditions indicates the RCS barrier is under significant challenge.
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Indication that heat removal is extremely challenged is manifested by entry conditions to

CSFST Heat Sink-RED path (ref. 3). CSFST Heat Sink-RED path is entered if all SG NR LVLs

are < 10% [27%] and total FW flow is < to 400 gpm. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme challenge. This

condition addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.

Unit 3

Critical Safety Function Status Tree (CSFST) Integrity-Red path is entered if both of the

following (ref. 2):

" Temperature decrease in any RCS cold leg > 100 F/hr.

" Any RCS pressure-cold leg temperature point to the right of Limit A (Figure F-04-1).

The combination of these conditions indicates the RCS barrier is under significant challenge.

Indication that heat removal is extremely challenged is manifested by entry conditions to

CSFST Heat Sink-RED path (ref. 4). CSFST Heat Sink-RED path is entered if all SG NR LVLs

are < 9% [14%] and total FW flow is < to 365 gpm. The combination of these conditions when

heat sink is required indicates the ultimate heat sink function is under extreme challenge. This

condition addresses loss of functions required for hot shutdown with the reactor at pressure

and temperature and thus is a challenge of the Fuel Clad barrier.

IPEC Basis Reference(s):

1. 2-F-0.4 Integrity
2. 3-F-0.4 Integrity
3. 2-F-0.3 Heat Sink
4. 3-F-0.3 Heat Sink
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Barrier: Reactor Coolant System

Category: B. Core Exit TCs

Degradation Threat: Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: B. Core Exit TCs

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: C. Radiation

Degradation Threat: Loss

Threshold:

1. [Unit 2] R-41 >1.25E-5 pCi/cc or R-42 offscale due to RCS leakage

[Unit 3] R-1 1 >1.25E-5 pCi/cc or R-1 2 > 5.OE-2 pCi/cc due to RCS leakage

NEI 99-01 Basis:

The specified values indicate the release of reactor coolant to the containment.

This reading is less than that specified for Fuel Clad barrier threshold #3. Thus, this threshold

would be indicative of a RCS leak only. If the radiation monitor reading increased to that

specified by Fuel Clad barrier threshold, fuel damage would also be indicated.

IPEC Basis:

> 1.25E-5 pCi/cc on R-41 [11] OR a rapid rise offscale on R-42 (Unit 2) or > 5.OE-2 pCi/cc on

R-12 (Unit 3) due to RCS leakage indicates the release of reactor coolant to the containment.

The indication was derived assuming an increase in RCS leak rate from 1 gpm to 75 gpm over

a one hour period and dispersal of the reactor coolant noble gas and iodine inventory

associated with FSAR (1% defects) into the containment atmosphere. This EAL is indicative of

a RCS leak only. If R-25/R-26 readings increase to that specified by fuel clad loss indicator

#3, significant fuel damage would also be indicated..

IPEC Basis Reference(s):

1. EAL Technical Basis Documentation for R-1 1, R-1 2, R-41 and R-42, Calculation by Dennis
Quinn, dated 11/23/10
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Barrier: Reactor Coolant System
Category: C. Radiation

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Reactor Coolant System
Category: D. Inventory Loss
Degradation Threat: Loss
Threshold:

2. RCS leak rate resulting in a loss of RCS subcooling (< Table F-2)

Table F-2 RCS Subcooling

RCS Subcooling
Pressure (OF)

(PSIG) Non-adverse Adverse
Containment Containment

0-400 52 83
401- 800 36 49

: 801-1200 23 30
1201 -2500 19 26

< 1000 40 112
1000- 1900 40 78

> 1900 40 63

NEI 99-01 Basis:

This threshold addresses conditions where leakage from the RCS is greater than available

inventory control capacity such that a loss of subcooling has occurred. The loss of subcooling

is the fundamental indication that the inventory control systems are inadequate in maintaining

RCS pressure and inventory against the mass loss through the leak.

IPEC Basis:
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2(3)-F-0.2 Critical Safety Function Status Tree, Core Cooling, indicates that if subcooling

margin based on core exit TCs is less than that specified in Table F-1 RCS Subcooling, a loss

of RCS subcooling has occurred. The loss of subcooling is the fundamental indication that the

inventory control systems are inadequate in maintaining RCS pressure and inventory against

the mass loss through the leak. This threshold addresses conditions in which leakage from the

RCS is greater than available inventory control capacity such that a loss of subcooling has

occurred. 2(3)-AOP-Leak-1, Sudden Increase in RCS Leakage (ref. 2), provides a list of

conditions that may be observed when excessive RCS leakage occurs and provides

appropriate actions to prevent and mitigate the consequences of RCS leakage.

Following an uncomplicated reactor trip, subcooling margin should be greater than that

specified in Table F-1 RCS Subcooling. Subcooling margin greater than the applicable Table

F-1 value ensures the fluid surrounding the core is sufficiently cooled and provides margin for

reestablishing flow should subcooling deteriorate when SI flow is secured. The loss of

subcooling is therefore the fundamental indication that the inventory control systems are

incapable of counteracting the mass loss through the leak in the RCS.

The loss of subcooling as a result of inability to establish RCS heat transfer to the ultimate

heat sink is indicative of Potential Losses of the Fuel Clad and RCS barriers.

IPEC Basis Reference(s):

1. 2(3)-F-0.2 Core Cooling
2. 2(3)-AOP-Leak-1, Sudden Increase in RCS Leakage
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Barrier: Reactor Coolant System
Category: D. Inventory Loss
Degradation Threat: Loss

Threshold:

3. Ruptured SG results in an ECCS (SI) actuation

NEI 99-01 Basis:

This threshold addresses the full spectrum of Steam Generator (SG) tube rupture events in

conjunction with containment barrier Loss thresholds. It addresses ruptured SG(s) for which

the leakage is large enough to cause actuation of ECCS (SI). This is consistent with the RCS

leak rate barrier Potential Loss threshold.

This condition is described by entry into 2(3)-E-3 SGTR required by EOPs.

By itself, this threshold will result in the declaration of an Alert. However, if the SG is also

faulted (i.e., two barriers failed), the declaration escalates to a Site Area Emergency per

containment barrier Loss thresholds.

IPEC Basis:

In conjunction with Containment barrier Loss #3 and the Fuel Clad barrier thresholds, this

threshold addresses the full spectrum of Steam Generator Tube Rupture (SGTR) events. To

meet this threshold, the leakage must be large enough to require actuation of ECCS (SI).

ECCS (SI) actuation is caused by:

" Low-low pressurizer pressure

" High steam-line pressure differential between the steam generators

" High steam-line flow in two out of three steam lines, coincident with either low steam-

line pressure or low-low Tavg in two out of three loops
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* High containment pressure

Technical Specifications Table 3.3.2-1 lists allowable values for Safety Injection actuation

setpoints.

IPEC Basis Reference(s):

1. 2(3)-E-3 Steam Generator Tube Rupture
2. Technical Specifications Table 3.3.2-1 Engineered Safety Feature Actuation Setpoint

Instrumentation
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Barrier: Reactor Coolant System

Category: D. Inventory

Degradation Threat: Potential Loss

Threshold:

2. RCS leak rate indicated greater than 87 gpm

NEI 99-01 Basis:

This threshold is based on the apparent inability to maintain normal liquid inventory within the

Reactor Coolant System (RCS) by normal operation of the Chemical and Volume Control

System which is considered to be the flow rate equivalent to one charging pump discharging to

the charging header. Isolating letdown is a standard abnormal operating procedure action and

may prevent unnecessary classifications when a non-RCS leakage path such as a CVCS leak

exists. The intent of this condition is met if attempts to isolate Letdown are not successful.

Additional charging pumps being required is indicative of a substantial RCS leak.

IPEC Basis:

Primary system leakage above 87 gpm is based on the inability to maintain normal liquid

inventory within the Reactor Coolant System (RCS) by normal operation of the Chemical and

Volume Control System, which is considered one charging pump discharging to the charging

header.
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IPEC Basis Reference(s):

1. 2(3)-AOP-LEAK-1 Sudden Increase in RCS Leakage

2. FSAR Table 9.2-2 CVCS Letdown Requirements
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Barrier: Reactor Coolant System

Category: E. Other

Degradation Threat: Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: E. Other

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: E. Judgment

Degradation Threat: Loss

Threshold:

NEI 99-01 Basis:

This threshold addresses any other factors that are to be used by the Emergency Director in

determining whether the RCS barrier is lost. In addition, the inability to monitor the barrier

should also be considered in this threshold as a factor in Emergency Director judgment that

the barrier may be considered lost.

IPEC Basis:

The Emergency Director 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.

" Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent" refers

to the recognition of the inability to reach safety acceptance criteria before completion of

all checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.
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Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC

None

Basis Reference(s):
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Barrier: Reactor Coolant System

Category: E. Judgment

Degradation Threat: Potential Loss

Threshold:

3. Any condition in the opinion of the Emergency Director that indicates potential loss of
the RCS barrier

NEI 99-01 Basis:

This threshold addresses any other factors that are to be used by the Emergency Director in

determining whether the RCS barrier is potentially lost. In addition, the inability to monitor the

barrier should also be considered in this threshold as a factor in Emergency Director judgment

that the barrier may be considered potentially lost.

IPEC Basis:

The Emergency Director 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.

• Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent" refers

to the inability to reach final safety acceptance criteria before completing all checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.

* Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC
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power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC Basis Reference(s):

None
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Barrier: Primary Containment

Category: A. CSFST

Degradation Threat: Loss

Threshold:

None
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Barrier: Primary Containment

Category: A. CSFST

Degradation Threat: Potential Loss

Threshold:

1. Containment-RED entry conditions met

NEI 99-01 Basis:

RED path indicates an extreme challenge to the safety function derived from appropriate

instrument readings and/or sampling results, and thus represents a potential loss of

containment.

Conditions leading to a containment RED path result from RCS barrier and/or Fuel Clad

Barrier Loss. Thus, this threshold is primarily a discriminator between Site Area Emergency

and General Emergency representing a potential loss of the third barrier.

IPEC Basis:

RED path is entered based on exceeding containment design pressure of 47 psig (ref. 1). This

pressure is well in excess of that expected from the design basis loss of coolant accident (ref.

2, 3). This is indicative of a loss of both RCS and fuel clad boundaries in that it is not possible

to reach this condition without also being in a Heat Sink-RED or Core Cooling-RED CSFST.

The source of energy must be the result of severe degradation of core cooling or loss of heat

sink. Since containment pressures at or approaching design levels is also a potential loss of

containment, this combination of conditions is expected to require the declaration of a General

Emergency.

IPEC Basis Reference(s):

1. 2(3)- F-0.5 Containment
2. Unit 2 FSAR Section 5.1.1.1.5 Reactor Containment
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3. Unit 3 FSAR Section 5.1.1.1 Principal Design Criteria
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Barrier: Primary Containment

Category: B. Core Exit TCs

Degradation Threat: Loss

Threshold:

None
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Barrier: Containment

Category: B. Core Exit TCs

Degradation Threat: Potential Loss

Threshold:

2. Core exit TCs > 1200 0 F.
AND

Core exit TCs not lowering within 15 min. of restoration procedure entry

NEI 99-01 Basis:

The conditions in this threshold represents an imminent core melt sequence which, if not

corrected, could lead to vessel failure and an increased potential for containment failure. In

conjunction with the Core Cooling and RCS Leakage criteria in the Fuel and RCS barrier

columns, this threshold would result in the declaration of a General Emergency -- loss of two

barriers and the potential loss of a third. If the function restoration procedures are ineffective,

there is no "success" path.

The function restoration procedures are those emergency operating procedures that address

the recovery of the core cooling critical safety functions. The procedure is considered effective

if the temperature is decreasing.

Severe accident analyses (e.g., NUREG-1 150) have concluded that function restoration

procedures can arrest core degradation within the reactor vessel in a significant fraction of the

core damage scenarios, and that the likelihood of containment failure is very small in these

events. Given this, it is appropriate to provide a reasonable period to allow function restoration

procedures to arrest the core melt sequence.

Whether or not the procedures will be effective should be apparent within 15 minutes. The

Emergency Director should make the declaration as soon as it is determined that the

procedures have been, or will be ineffective.
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IPEC Basis:

This threshold indicates significant core exit superheating and core uncovery. If core exit

thermocouple (TC) readings are greater than 1,200 0F, Fuel Clad barrier is lost. Core exit TCs

provide an indirect indication of fuel clad temperature by measuring the temperature of the

primary coolant that leaves the core region. Although clad rupture due to high temperature is

not expected for core exit TC readings less than the threshold, temperatures of this magnitude

signal significant superheating of the reactor coolant and core uncovery. Events that result in

core exit TC readings above the loss threshold are severe accidents and are a severe accident

Management "Badly Damaged (BD)" condition. The BD descriptor signifies possible core

overheating to the point that clad ballooning/collapse may occur and portions of the core may

have melted. It must also be assumed that the loss of RCS inventory is a result of a loss of

RCS barrier. These conditions, if not mitigated, will likely lead to core melt which will in turn

result in a potential loss of containment.

IPEC Basis Reference(s):

1. 2(3)-F-0.1 Core Cooling
2. 2(3)-FR-C.1 Response to Inadequate Core Cooling
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Barrier: Containment

Category: B. Core Exit TCs

Degradation Threat: Potential Loss

Threshold:

3. Core exit TCs > [Unit 2] > 700 OF [Unit 3] > 715 OF.

AND
RVLIS [Unit 2] <41% [Unit 3] < 33% w/ no RCPs

AND

Core exit TCs not lowering or RVLIS not rising within 15 min. of restoration procedure
entry

NEI 99-01 Basis:

The conditions in this threshold represents an imminent core melt sequence which, if not

corrected, could lead to vessel failure and an increased potential for containment failure. In

conjunction with the Core Cooling and RCS Leakage criteria in the Fuel and RCS barrier

columns, this threshold would result in the declaration of a General Emergency -- loss of two

barriers and the potential loss of a third. If the function restoration procedures are ineffective,

there is no "success" path.

The function restoration procedures are those emergency operating procedures that address

the recovery of the core cooling critical safety functions. The procedure is considered effective

if the temperature is decreasing or if the vessel water level is increasing.

Severe accident analyses (e.g., NUREG-1 150) have concluded that function restoration

procedures can arrest core degradation within the reactor vessel in a significant fraction of the

core damage scenarios, and that the likelihood of containment failure is very small in these

events. Given this, it is appropriate to provide a reasonable period to allow function restoration

procedures to arrest the core melt sequence.
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Whether or not the procedures will be effective should be apparent within 15 minutes. The

Emergency Director should make the declaration as soon as it is determined that the

procedures have been, or will be ineffective.

IPEC Basis:

This threshold indicates significant core exit superheating (core exit TC readings >700°F (715

OF)) and core uncovery. It must be assumed that the loss of RCS inventory is a result of a loss

of the RCS barrier. If RVLIS is reading greater than or equal to the 41% (33%), safety injection

has been successful in restoring RCS inventory and core cooling. In the event that RVLIS

reads less than 41% (33%), core cooling continues to be degraded. It must also be assumed

that the loss of RCS inventory is a result of a loss of RCS barrier. These conditions, if not

mitigated, will likely lead to core melt which will in turn result in a challenge of Containment.

IPEC Basis Reference(s):

1. 2(3)-F-0.1 Core Cooling
2. 2(3)-FR-C.1 Response to Inadequate Core Cooling
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Barrier: Primary Containment

Category: C. Radiation

Degradation Threat: Loss

Threshold:

None
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Barrier: Primary Containment

Category: C. Radiation

Degradation Threat: Potential Loss

Threshold:

4. Containment radiation monitor R-25 or R-26 > 68 Rlhr

NEI 99-01 Basis:

The site specific reading is a value which indicates significant fuel damage well in excess of

the thresholds associated with both loss of Fuel Clad and loss of RCS barriers. A major

release of radioactivity requiring off-site protective actions from core damage is not possible

unless a major failure of fuel cladding allows radioactive material to be released from the core

into the reactor coolant.

Regardless of whether containment is challenged, this amount of activity in containment, if

released, could have such severe consequences that it is prudent to treat this as a potential

loss of containment, such that a General Emergency declaration is warranted.

IPEC Basis:

The specified reading is higher than that specified for Fuel Clad barrier Loss #3 and RCS

barrier Loss #3. Containment radiation readings at or above the Containment barrier Potential

Loss threshold, therefore, signify a loss of two fission product barriers and Potential Loss of a

third, indicating the need to upgrade the emergency classification to a General Emergency.

The 68 R/hr reading is a value which indicates significant fuel damage (20 % clad failure) well

in excess of the EALs associated with both loss of fuel clad and loss of RCS barriers.

NUREG-1 228 "Source Estimations During Incident Response to Severe Nuclear Power Plant
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Accidents," indicates that such conditions do not exist when the amount of clad damage is less

than 20%.

IPEC Basis Reference(s):

1. EAL Technical Basis Documentation for R-25 and R-26, Containment Radiation Monitors,
Calculation by Dennis Quinn, dated 11/2010
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Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Loss

Threshold:

NEI 99-01 Basis:

Rapid unexplained loss of pressure (i.e., not attributable to containment spray or condensation

effects) following an initial pressure increase from a primary or secondary high energy line

break 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.

IPEC Basis:

FSAR Chapter 14 describes Containment pressure response under accident conditions.

IPEC Basis Reference(s):

1. FSAR Chapter 14 Safety Analysis
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Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Loss

Threshold:

2. Containment pressure or sump level response not consistent with LOCA conditions

NEI 99-01 Basis:

Containment pressure and sump levels should increase as a result of mass and energy

release into containment from a LOCA. Thus, sump level or pressure not increasing indicates

containment bypass and 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.

IPEC Basis:

FSAR Chapter 14 describes Containment pressure response under accident conditions.

IPEC Basis Reference(s):

1. FSAR Chapter 14 Safety Analysis
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Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Loss

Threshold:

3. Ruptured SG faulted outside of containment

NEI 99-01 Basis:

The loss threshold recognizes that SG tube leakage can represent a bypass of the

Containment barrier as well as a loss of the RCS barrier.

Users should realize that Containment Loss thresholds #3 and #4 could be considered

redundant. This was recognized during the development process. The inclusion of a threshold

that uses Emergency Procedure commonly used terms like "ruptured and faulted" adds to the

ease of the classification process and has been included based on this human factor concern.

Escalation to General Emergency would be based on "Potential Loss" of the Fuel Clad Barrier.

This threshold addresses the condition in which a ruptured steam generator is also faulted.

This condition represents a bypass of the RCS and containment barriers and is a subset of the

threshold #4. In conjunction with RCS leak rate barrier loss threshold, this would always result

in the declaration of a Site Area Emergency.

IPEC Basis:

None

IPEC Basis Reference(s):

1. 2(3)-E-2 Faulted SG
2. 2(3)-E-3 SG Tube Rupture
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Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Loss

Threshold:

4. Primary-to-Secondary leakrate > 10 gpm.
AND

Unisolable steam release from affected SG to the environment

NEI 99-01 Basis:

The loss threshold recognizes that SG tube leakage can represent a bypass of the

Containment barrier as well as a loss of the RCS barrier.

Users should realize that Containment Loss thresholds #3 and #4 could be considered

redundant. This was recognized during the development process. The inclusion of a threshold

that uses Emergency Procedure commonly used terms like "ruptured and faulted" adds to the

ease of the classification process and has been included based on this human factor concern.

This threshold results in a Unusual Event for smaller breaks that; (1) do not exceed the normal

charging capacity threshold in RCS leak rate barrier Potential Loss threshold, or (2) do not

result in ECCS actuation in RCS SG tube rupture barrier Loss threshold. For larger breaks,

RCS barrier threshold criteria would result in an Alert. For SG tube ruptures which may involve

multiple steam generators or unisolable secondary line breaks, this threshold would exist in

conjunction with RCS barrier thresholds and would result in a Site Area Emergency. Escalation

to General Emergency would be based on "Potential Loss" of the Fuel Clad Barrier.

This threshold addresses SG tube leaks that exceed 10 gpm in conjunction with an unisolable

release path to the environment from the affected steam generator. The threshold for

establishing the unisolable secondary side release is intended to be a prolonged release of

radioactivity from the ruptured steam generator directly to the environment. This could be
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expected to occur when the main condenser is unavailable to accept the contaminated steam

(i.e., SG tube rupture with concurrent loss of off-site power and the ruptured steam generator

is required for plant cooldown or a stuck open relief valve). If the main condenser is available,

there may be releases via air ejectors, gland seal exhausters, and other similar controlled, and

often monitored, pathways. These pathways do not meet the intent of an unisolable release

path to the environment. These minor releases are assessed using Abnormal Rad Levels /

Radiological Effluent EALs.

IPEC Basis:

None

IPEC Basis Reference(s):

1. 2(3)-E-2 Faulted SG
2. 2(3)-E-3 SG Tube Rupture

Indian Point Energy Center
EAL Technical Bases
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Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Potential Loss

Threshold:

5. Containment pressure > 47 psig and rising

NEI 99-01 Basis:

47 psig is the containment design pressure.

IPEC Basis:

This threshold is the containment design pressure and is in excess of that expected from the

design basis loss of coolant accident (LOCA). Proper actuation and operation of the

Containment heat removal system when required should maintain containment pressure well

below the design pressure. The Containment response for the spectrum of LOCAs considered

in the plant design basis is described in Chapter 14 of the FSAR (ref. 2). The threshold is

therefore indicative of a loss of both RCS and Fuel Clad barriers in that it should not be

reached without severe core degradation (metal-water reaction) or failure to trip in combination

with RCS breach. This condition would be expected to require the declaration of a General

Emergency.

IPEC Basis Reference(s):

1. 2(3)-F-0.5 Containment
2. FSAR Chapter 14 Safety Analysis

Indian Point Energy Center
EAL Technical Bases
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Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Potential Loss

Threshold:

6. Containment hydrogen concentration > 4%

NEI 99-01 Basis:

Existence of an explosive mixture means a hydrogen and oxygen concentration of at least the

lower deflagration limit curve exists. The indications of potential loss under this EAL

corresponds to some of those leading to the RED path in potential loss threshold #1 (ref. 1).

IPEC Basis:

After a LOCA, the containment atmosphere is a homogeneous mixture of steam, air, solid and

gaseous fission products, hydrogen, and water droplets. During and following a LOCA, the

hydrogen concentration in the containment results from radiolytic decomposition of water and

metal-water reaction. If hydrogen concentration reaches or exceeds the lower flammability

limit (4%, ref. 3) in an oxygen rich environment, a potentially explosive mixture exists.

Operation of the Containment Hydrogen Recombiner with Containment hydrogen

concentrations at or above 4% could result in ignition of the hydrogen. If the combustible

mixture ignites inside containment, loss of the Containment barrier could occur. To generate

such levels of combustible gas, loss of the Fuel Clad and RCS barriers must also have

occurred. Since this threshold is also indicative of loss of both Fuel Clad and RCS barriers

with the Potential Loss of the Containment barrier, it therefore will likely warrant declaration of

a General Emergency.

Unit 2

Indian Point Energy Center
EAL Technical Bases
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Containment hydrogen analyzers AIT-5109-1 and AIT-5109-1 display hydrogen concentration

and alarm at 4% hydrogen concentration (ref. 2).

Unit 3

The Containment Hydrogen Concentration Measurement System is used to monitor the post-

accident hydrogen concentration. Two redundant sample systems are installed. One unit

samples the plenum chambers of containment recirculation fans 32 and 35. The second unit

samples the plenum chambers of recirculation fans 31, 33 and 34. (ref. 4)

IPEC Basis Reference(s):

1. 2(3)-F-0.5 Containment
2. 2-ARP-043 Accident Assessment Panel 1
3. 2(3)-FR-C.1 Response to Inadequate Core Cooling
4. 3-SOP-SS-4 Containment Hydrogen Measurement System

Indian Point Energy Center
EAL Technical Bases
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Barrier: Primary Containment

Category: D. Inventory

Degradation Threat: Potential Loss

Threshold:

7. Containment pressure > Phase B isolation signal setpoint following LOCA

AND

Less than Table F-3 depressurization equipment operating

Table F-3 Minimum Containment Cooling Systems

FCUs Spray Pumps

<3 2

3 1

5 0

NEI 99-01 Basis:

This threshold represents a potential loss of containment in that the containment heat

removal/depressurization systems are either lost or performing in a degraded manner, as

indicated by plant parameters such as containment pressure, pressurizer level and steam line

pressure in excess of the setpoint at which the equipment was supposed to have actuated.

IPEC Basis:

Adequate heat removal capability for the containment is provided by two separate, full

capacity, engineered safety features systems. These are the containment spray system and

the containment air recirculation cooling and filtration system. These systems are of different

engineering principles and serve as independent backups for each other.

Indian Point Energy Center
EAL Technical Bases
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Together these two systems provide the single failure protection for the containment cooling

function as analyzed in Chapter 14 of the FSAR.

The containment air recirculation cooling system is designed to recirculate and cool the

containment atmosphere in the event of a loss-of-coolant accident and thereby ensure that the

containment pressure will not exceed its design value of 47 psig.

Any of the following combinations of equipment will provide sufficient heat removal capability to

maintain the postaccident containment pressure below the design value, assuming that the

core residual heat is released to the containment as steam (ref. 1, 2):

1. All five containment cooling fans (FCUs)

2. Both Containment Spray alone

3. One containment spray pump and three of the five containment cooling fans

IPEC Basis Reference(s):

1. Unit 2 FSAR Section 6.4.1.1 Containment Heat Removal Systems
2. Unit 3 FSAR Section 6.4.1 Containment Heat Removal Systems

Indian Point Energy Center
EAL Technical Bases
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Barrier: Primary Containment

Category: E. Other

Degradation Threat: Loss

Threshold:

5. Inability to isolate all valves in any one line
AND

Direct downstream pathway to the environment exists after containment isolation
signal

NEI 99-01 Basis:

This threshold addresses incomplete 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.

IPEC Basis:

This threshold is intended to address incomplete containment isolation that allows direct

downstream release path to the environment.

The "inability to isolate all valves in any one line" term is intended to mean that available
immediate action has been taken to isolate the system providing a direct release pathway

outside containment but has failed. If no immediate action to isolate the system is available at

Indian Point Energy Center
EAL Technical Bases
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the time it is recognized, or the location of the leak is not known such that immediate action to

isolate cannot be initiated, then assume the "inability to isolate" condition exists for the purpose

of emergency classification. Actions external to the Control Room shall be considered

available only if they can be completed using normal operational procedures consistent with

the requirement for "timely" emergency classification (within 15 minutes).

IPEC Basis Reference(s):

None

Indian Point Energy Center
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Barrier: Primary Containment

Category: F. Judgment

Degradation Threat: Loss

Threshold:

6. Any condition in the opinion of the Emergency Director that indicates loss of the
Containment barrier

NEI 99-01 Basis:

This threshold addresses any other factors that are to be used by the Emergency Director in

determining whether the Containment barrier is lost. In addition, the inability to monitor the

barrier should also be considered as a factor in Emergency Director 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.

IPEC Basis:

The Emergency Director judgment threshold addresses any other factors relevant to

determining if the Primary Containment barrier is lost. Such a determination should include

imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent" refers

to recognition of the inability to reach safety acceptance criteria before completion of all

checks.

Indian Point Energy Center
EAL Technical Bases
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" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.

" Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC

None

Basis Reference(s):

Indian Point Energy Center
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Barrier: Primary Containment

Degradation Threat: Potential Loss

Category: E. Judgment

Threshold:

6. Any condition in the opinion of the Emergency Director that indicates potential loss of
the Containment barrier

NEI 99-01 Basis:

This threshold addresses any other factors that are to be used by the Emergency Director in

determining whether the Primary Containment barrier is potentially lost. In addition, the inability

to monitor the barrier should also be considered as a factor in Emergency Director 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.

IPEC Basis:

The Emergency Director judgment threshold addresses any other factors relevant to

determining if the Primary Containment barrier is potentially lost. Such a determination should

include imminent barrier degradation, barrier monitoring capability and dominant accident

sequences.

* Imminent barrier degradation exists if the degradation will likely occur within two hours

based on a projection of current safety system performance. The term "imminent" refers

Indian Point Energy Center
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to recognition of the inability to reach safety acceptance criteria before completion of all

checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.

This assessment should include instrumentation operability concerns, readings from

portable instrumentation and consideration of offsite monitoring results.

" Dominant accident sequences lead to degradation of all fission product barriers and

likely entry to the EOPs. The Emergency Director should be mindful of the Loss of AC

power (Station Blackout) and ATWS EALs to assure timely emergency classification

declarations.

IPEC

None

Basis Reference(s):

Indian Point Energy Center
EAL Technical Bases
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Introduction

This document provides a line-by-line comparison of the Initiating Conditions
(ICs), Mode Applicability and Emergency Action Levels (EALs) in NEI 99-01
Revision 5, Methodology for Development of Emergency Action Levels, and
the IPEC ICs, Mode Applicability and EALs. This document provides a
means of assessing IPEC differences and deviations from the NRC endorsed
guidance given in NEI 99-01. Discussion of IPEC EAL bases and lists of
source document references are given in the EAL Technical Bases
Document. It is, therefore, advisable to reference the EAL Technical Bases
Document for background information while using this document.

Comparison Matrix Format

The ICs and EALs discussed in this document are grouped according to NEI
99-01 Recognition Categories. Within each Recognition Category, the ICs
and EALs are listed in tabular format according to the order in which they are
given in NEI 99-01. Generally, each row of the comparison matrix provides
the following information:

* NEI EAL/IC identifier

• NEI EAL/IC wording

* IPEC EAL/IC identifier

* IPEC EAUIC wording

* Description of any differences or deviations

EAL Wording

In Section 5.3, NEI states the following: "The guidance presented here is not
intended to be applied to plants as-is.... The guidance is intended to provide
the logic for developing site specific IC/EALs using site specific IC/EAL
presentation methods (formats)."

To assist the Emergency Director, the IPEC EALs have been written in a
clear and concise style (to the extent that the differences from the NEI EAL
wording could be reasonably documented and justified). As a result,
unnecessary words have been removed from the IPEC EALs to reduce EAL-
user reading burden to the extent practicable.

The wording reduction gained from elimination of a few characters in a given
EAL may not appear to be advantageous within the context of one EAL.
When applied to the composite set of EALs, however, significant gains are
realized and reading efficiency is improved. This supports timely and
accurate classification in the tense atmosphere of an emergency event. The
EAL differences introduced to reduce reading burden comprise almost all of
the differences justified in this document.

Guidance for improving the NEI 99-01 EAL scheme is based on IPEC Writing
Guides as well as other IPEC documents and industry guidance related to
development of written instructions.

EAL Emphasis Techniques

Due to the width of the table columns and table formatting constraints in this
document, line breaks and indentation may differ slightly from the
appearance of comparable wording in the source documents. NEI 99-01 is
the source document for the NEI EALs; the IPEC EAL Technical Bases
Document for the IPEC EALs.

In some instances, however, the NEI 99-01 IC/EAL wording is inconsistently
formatted within the NEI document. For example, NEI sometimes uses
uppercase print to identify defined terms but in some EALs the identical
words are not capitalized (e.g., the term "unplanned"). Sometimes, NEI uses
indentation to offset contingent phrases; in other cases, paragraph
numbering or lettering is employed. Development of the IPEC IC/EAL
wording has attempted to minimize inconsistencies and apply sound human
factors principles as required by the sections of NEI 99-01 discussed above.
As a result, differences occur between NEI and IPEC ICs/EALs for these
reasons alone. When such difference may infer a technical difference in the
IC/EAL, the difference is identified and a justification provided.

The print and paragraph formatting conventions summarized below guide
presentation of the IPEC EALs. Space restrictions in the EAL table of this
document sometimes override this guidance in cases when following the
guidance would introduce undesirable complications in the EAL layout.

" Upper case print is reserved for system abbreviations, logic terms
(and, or, etc. when not used as a conjunction), annunciator window
engravings.

" Bold font is used for logic terms, negative terms (not, cannot, etc.),
any, all.
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" Underscore is avoided as it can interfere with text in narrow line
spacing.

* Three or more items in a list are normally introduced with "any of the
following" or "all of the following." Items of the list begin with bullets
when a priority or sequence is not inferred.

" The use of AND/OR logic within the same EAL has been avoided
when possible. When such logic cannot be avoided, indentation and
separation of subordinate contingent phrases is employed.

Global Differences

The differences listed below generally apply throughout the set of EALs. The
global differences do not decrease the effectiveness or the intent of NEI 99-
01 Revision 5.

1. The NEI phrase "Notification of Unusual Event" has been changed to
"Unusual Event" to reduce EAL-user reading burden.

2. NEI 99-01 IC Example EALs are implemented in separate plant
EALs to improve clarity and readability. For example, NEI lists all IC
HUI Example EALs under one IC. The corresponding IPEC EALs
appear as unique EALs (e.g., HU1.1 through HU1.5).

3. NEI 99-01 uses symbols for greater than, less than, greater than or
equal to, etc. in the wording of some ICs and example EALs. In
some ICs and EALs, however, the words instead of the symbols are
used. There is no apparent reason given in the NEI document for this
inconsistency. To avoid inconsistencies and reduce EAL-user
reading burden, IPEC has adopted use of symbols in place of the
NEI 99-01 modifiers.

4. IC/EAL identification:

NEI 99-01 defines the thresholds requiring emergency
classification (example EALs) and assigns them to ICs which, in
turn, are grouped in "Recognition Categories." The Recognition
Categories, however, are so broad and the IC descriptions are
so varied that an EAL is difficult to locate in a timely manner
when the EAL-user must refer to a set of EALs with the NEI
organization and identification scheme. The NEI document
clearly states that the EAL/IC/Recognition Category scheme is
not intended to be the plant-specific EAL scheme for any plant,

and appropriate human factors principles should be applied to
development of an EAL scheme that helps the EAL-user make
timely and accurate classifications. IPEC endeavors to improve
upon the NEI EAL organization and identification scheme to
enhance usability of the plant-specific EAL set. To this end, the
IPEC IC/EAL scheme includes the following features:

a. Division of the NEI EAL set into three groups:

o EALs applicable under all plant operating modes -
This group would be reviewed by the EAL-user any
time emergency classification is considered.

o EALs applicable only under hot operating modes -
This group would only be reviewed by the EAL-user
when the plant is in Hot Shutdown, Startup or Run
mode.

o EALs applicable only under cold operating modes -
This group would only be reviewed by the EAL-user
when the plant is in Cold Shutdown, Refuel or
Defueled mode.

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.

b. Within each of the above three groups, assignment of
EALs to categories/subcategories - Category and
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. The IPEC EAL
categories/subcategories and their relationship to NEI
Recognition Categories are listed in Table 1.

c. Unique identification of each EAL - Four characters
comprise the EAL identifier as illustrated in Figure 1.

2 of 103



EAL Comparison Matrix OSSI Project #06-0601 IPEC

Figure I - EAL Identifier

EAL Identifier
XXX.X

Category (A, Hi, E. S.1 F. C) _J L Sequential num~ber within subcategory/clsif~icastion

Emerogency cIassIfication (G. S, A, U) I-- I Subcategory numbrbo (1Iif no subcategory)

The first character is a letter associated with the category
in which the EAL is located. The second character is a
letter associated with the emergency classification level
(G for General Emergency, S for Site Area Emergency, A
for Alert, and U for Notification of Unusual Event). The
third character is a number associated with one or more
subcategories within a given category. Subcategories are
sequentially numbered beginning with the number "1". If a
category does not have a subcategory, this character is
assigned the number "1". The fourth character is a
number preceded by a period for each EAL within a
subcategory. EALs are sequentially numbered within the
emergency classification level of a subcategory beginning
with the number "1".

The EAL identifier is designed to fulfill the following
objectives:

o Uniqueness - The EAL identifier ensures that there
can be no confusion over which EAL is driving the
need for emergency classification.

o Speed in locating the EAL of concern - When the
EALs are displayed in a matrix format, knowledge
of the EAL identifier alone can lead the EAL-user to
the location of the EAL within the classification
matrix. The identifier conveys the category,
subcategory and classification level. This assists
ERO responders (who may not be in the same
facility as the Emergency Director) to find the EAL
of concern in a timely manner without the need for
a word description of the classification threshold.

o Possible classification upgrade - The
category/subcategory/identifier scheme helps the
EAL-user find higher emergency classification EALs
that may become active if plant conditions worsen.

Table 2 lists the IPEC ICs and EALs that correspond to
the NEI ICs/Example EALs when the above EAUIC
organization and identification scheme is implemented.

Differences and Deviations

In accordance NRC Regulatory Issue Summary (RIS) 2003-18 "Use of
Nuclear Energy Institute (NEI) 99-01, Methodology for Development of
Emergency Action Levels" Supplements 1 and 2, a difference is an EAL
change in which the basis scheme guidance differs in wording but agrees in
meaning and intent, such that classification of an event would be the same,
whether using the basis scheme guidance or the IPEC EAL. A deviation is an
EAL change in which the basis scheme guidance differs in wording and is
altered in meaning or intent, such that classification of the event could be
different between the basis scheme guidance and the IPEC proposed EAL.

Administrative changes that do not actually change the textual content are
neither differences nor deviations. Likewise, any format change that does not
alter the wording of the IC or EAL is considered neither a difference nor a
deviation.

The following are examples of differences:

" Choosing the applicable EAL based upon plant type (i.e., BWR vs.
PWR).

* Using a numbering scheme other than that provided in NEI 99-01
that does not change the intent of the overall scheme.

* Where the NEI 99-01 guidance specifically provides an option to not
include an EAL if equipment for the EAL does not exist at IPEC (e.g.,
automatic real-time dose assessment capability).

* Pulling information from the bases section up to the actual EAL that
does not change the intent of the EAL.

* Choosing to state ALL Operating Modes are applicable instead of
stating N/A, or listing each mode individually under the Abnormal
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Rad Level/Radiological Effluent and Hazard and Other Conditions
Affecting Plant Safety sections.

* Using synonymous wording (e.g., greater than or equal to vs. at or
above, less than or equal vs. at or below, greater than or less than
vs. above or below, etc.)

" Adding IPEC equipment/instrument identification and/or noun names
to EALs.

* Changing the format of the EALs to conform to the IPEC EAL writing
guidance (e.g., numbering individual EALs, re-ordering individual
EALs within an IC that does not affect the logic, etc.).

" Combining like ICs that are exactly the same but have different
operating modes as long as the intent of each IC is maintained and
the overall progression of the EAL scheme is not affected.

" Any change to the IC and/or EAL, and/or basis wording, as stated in
NEI 99-01, that does not alter the intent of the IC and/or EAL, i.e.,
the IC and/or EAL continues to:

o Classify at the correct classification level.

o Logically integrate with other EALs in the EAL scheme.
o Ensure that the resulting EAL scheme is complete (i.e.,

classifies all potential emergency conditions).

The following are examples of deviations:

* Use of altered mode applicability.

* Altering key words or time limits.

* Changing words of physical reference (protected area, safety-related
equipment, etc.).

* Eliminating an IC. This includes the removal of an IC from the
Fission Product Barrier Degradation category as this impacts the
logic of Fission Product Barrier ICs.

* Changing a Fission Product Barrier from a Loss to a Potential Loss
or vice-versa.

* Not using NEI 99-Oldefinitions as the intent is for all NEI 99-01 users
to have a standard set of defined terms as defined in NEI 99-01.
Differences due to plant types are permissible (BWR or PWR).

Verbatim compliance to the wording in NEI 99-01 is not necessary as
long as the intent of the defined word is maintained. Use of the
wording provided in NEI 99-01 is encouraged since the intent is for
all users to have a standard set of defined terms as defined in NEI
99-01.

Any change to the IC and/or EAL, and/or basis wording as stated in
NEI 99-01 that does alter the intent of the IC and/or EAL, i.e., the IC
and/or EAL:

o Does not classify at the classification level consistent with
NEI 99-01.

o Is not logically integrated with other EALs in the EAL
scheme.

o Results in an incomplete EAL scheme (i.e., does not classify
all potential emergency conditions).

The "Difference/Deviation Justification" columns in the remaining sections of
this document identify each difference between the NEI 99-01 IC/EAL
wording and the IPEC IC/EAL wording. An explanation that justifies the
reason for each difference is then provided. If the difference is determined to
be a deviation, a statement is made to that affect and explanation is given
that states why classification may be different from the NEI 99-01 IC/EAL and
the reason for its acceptability. In all cases, however, the differences and
deviations do not decrease the effectiveness of the intent of NEI 99-01
Revision 5. As specified in Table 3, IPEC has taken no deviations from NEI
99-01.

4 of 103



EAL Comparison Matrix OSSI Project #06-0601 IPEC

Table I - IPEC EAL Categories/Subcategories

IPEC EALs NEI

Category I Subcategory Recognition Category

Grouo: Any Operating Mode:

A - Abnormal Rad Release / Rad 1 - Offsite Rad Conditions Abnormal Rad
Effluent 2 - Onsite Rad Conditions & Levels/Radiological Effluent

Spent Fuel Pool Events
3 - CRICAS Radiation

H - Hazards 1 - Natural & Destructive Hazards and Other Conditions
Phenomena Affecting Plant Safety

2 - Fire or Explosion
3 - Hazardous Gas
4 - Security
5 - Control Room Evacuation
6 - Judgment

E - ISFSI None ISFSI

Group: Hot Conditions:

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

Shutdown Conditions
4 - Instrumentation /

Communications
5 - Fuel Clad Degradation

6 - RCS Leakage
7 - Loss of DC Power

F - Fission Product Barrier None Fission Product Barrier
Degradation Degradation
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IPEC EALs NEI

Category I Subcategory Recognition Category

Group: Cold Conditions:

C - Cold Shutdown / Refuel 1 - Loss of AC Power Cold Shutdown./ Refueling
System Malfunction 2 - Reactor Vessel Level System Malfunction

3 - RCS Temperature
4 - Communications
5 - Inadvertent Criticality
6 - Loss of DC Power
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Table 2 - NEII IPEC EAL Identification Cross-Reference

NEI IPEC

Example Category and Subcategory EALEAL

AU1 1 A - Abnormal Rad Release I Rad Effluent, 1 - Offsite Rad Conditions AU1.1

AU1.2

AU1 2 N/A N/A

AU1 3 A - Abnormal Rad Release / Rad Effluent, 1 - Offsite Rad Conditions AU1.3

AU1 4 N/A N/A

AUW 5 N/A N/A

AU2 1 A - Abnormal Rad Release / Rad Effluent, 2 - Onsite Rad Conditions & AU2.1
Irradiated Fuel Events

AU2 2 A - Abnormal Rad Release / Rad Effluent, 2 - Onsite Rad Conditions & AU2.2
Irradiated Fuel Events

AA1 1 A - Abnormal Rad Release / Rad Effluent, 1 - Offsite Rad Conditions AA1.1

AA1.2

AA1 2 N/A N/A

AA1 3 A - Abnormal Rad Release / Rad Effluent, 1 - Offsite Rad Conditions AA1.3

AA1 4 N/A N/A

AA1 5 N/A N/A

AA2 1 A - Abnormal Rad Release / Rad Effluent, 2 - Onsite Rad Conditions & AA2.2
Irradiated Fuel Events
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NEI IPEC

IC Example Category and Subcategory EAL
EAL

AA2 2 A- Abnormal Rad Release / Rad Effluent, 2- Onsite Rad Conditions & AA2.1
Irradiated Fuel Events

AA3 1 A - Abnormal Rad Release / Rad Effluent, 3 - CR/CAS Radiation AA3.1

AS1 1 A - Abnormal Rad Release / Rad Effluent, 1 - Offsite Rad Conditions AS1.1

AS1 2 A - Abnormal Rad Release / Rad Effluent, 1 - Offsite Red Conditions AS1.2

AS1 3 N/A N/A

AS1 4 A - Abnormal Rad Release / Rad Effluent, 1 - Offsite Rad Conditions AS1.3

AG1 1 A - Abnormal Rad Release / Rad Effluent, 1 - Offsite Rad Conditions AGI.1

AG1 2 A - Abnormal Rad Release / Rad Effluent, I - Offsite Rad Conditions AG1.2

AG1 3 N/A N/A

AG1 4 A - Abnormal Rad Release / Rad Effluent, 1 - Offsite Rad Conditions AG 1.3

CUl 1,2 C - Cold SD/ Refuel System Malfunction, 2 - RCS Leakage CU2.1

CU2 1 C - Cold SD/ Refuel System Malfunction, 2 - RCS Leakage CU2.2

CU2 2 C - Cold SD/ Refuel System Malfunction, 2 - RCS Leakage CU2.3

CU3 1 C - Cold SD/ Refuel System Malfunction, 1 - Loss of AC Power CU1.1

CU4 1 C - Cold SD/ Refuel System Malfunction, 3 - RCS Temperature CU3.1

CU4 2 C - Cold SD/ Refuel System Malfunction, 3 - RCS Temperature CU3.2

CU6 1,2 C - Cold SD/ Refuel System Malfunction, 4 - Communications CU4.1

CU7 1 C - Cold SD/ Refuel System Malfunction, 6 - Loss of DC Power CU6.1
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NEI IPEC

IC Example Category and Subcategory EALEAL

CU8 1 C - Cold SD/ Refuel System Malfunction, 5 - Inadvertent Criticality CU5.1

CU8 2 N/A N/A

CAI 1,2 C - Cold SD/Refuel System Malfunction, 2 - RPV Level CA2.1

CA3 1 C - Cold SD/ Refuel System Malfunction, 1 - Loss of AC Power CA1.1

CA4 1, 2, 3 C - Cold SD/ Refuel System Malfunction, 3 - RCS Temperature CA3.1

CS1 1 C - Cold SD/ Refuel System Malfunction, 2 - RPV Level CS2.1

CS1 2 C - Cold SD/ Refuel System Malfunction, 2 - RPV Level CS2.2

CS1 3 C - Cold SD/ Refuel System Malfunction, 2 - RPV Level CS2.3

CG1 1 C - Cold SO/ Refuel System Malfunction, 2 - RPV Level CG2.1

CGI 2 C - Cold SD/ Refuel System Malfunction, 2 - RPV Level CG2.2

D-AU1 N/A N/A

D-AU2

D-SUl

D-HUl

D-HU2

D-HU3

D-AA1

D-AA2
D-HA1

D-HA2

E-HU1 1 E - ISFSI EU1.1
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NEI IPEC

IC Example
IC Category and Subcategory EAL

FU 1 1 F - Fission Product Barriers FUI.1

FA1 I F - Fission Product Barriers FAI .1

FS1 1 F - Fission Product Barriers FS1.1

FG1 1 F - Fission Product Barriers FG1.1

HUl 1 H - Hazards, 1 - Natural & Destructive Phenomena HU1.1

HU1 2 H - Hazards, 1 - Natural & Destructive Phenomena HU1.2

HU1 3 H - Hazards, 1 - Natural & Destructive Phenomena HU1.4

HUl 4 H - Hazards, 1 - Natural & Destructive Phenomena HU1.3

HU1 5 H - Hazards, 1 - Natural & Destructive Phenomena HU1.5

HU2 1 H - Hazards, 2 - Fire or Explosion HU2.1

HU2 2 H - Hazards, 2 - Fire or Explosion HU2.2

HU3 1 H - Hazards, 3 - Toxic & Flammable Gas HU3.1

HU3 2 H.- Hazards, 3 - Toxic & Flammable Gas HU3.2

HU4 1,2, 3 H - Hazards, 4 - Security HU4.1

HU5 1 H - Hazards, 6 - Judgment HU6.1

HA1 1 H - Hazards, 1 - Natural & Destructive Phenomena HA1.1

HA1 2 H - Hazards, 1 - Natural & Destructive Phenomena HA1.2

HA1 3 H - Hazards, 1 - Natural & Destructive Phenomena HA1.5
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NEI IPEC

IC Example Category and Subcategory EALEAL

HAl 4 H - Hazards, 1 - Natural & Destructive Phenomena HA1.4

HAl 5 H - Hazards, 1 - Natural & Destructive Phenomena HA1.3

HAl 6 H - Hazards, 1 - Natural & Destructive Phenomena HA1.6

HA2 1 H - Hazards, 2 - Fire or Explosion HA2.1

HA3 1 H - Hazards, 3 -Toxic & Flammable Gas HA3.1

HA4 1 H - Hazards, 4 - Security HA4.1

HA4 2 H - Hazards, 4 - Security HA4.1

HA5 1 H - Hazards, 5- Control Room Evacuation HA5.1

HA6 1 H - Hazards, 6-Judgment HA6.1

HS2 1 H - Hazards, 5- Control Room Evacuation HS5.1

HS3 1 H - Hazards, 6 - Judgment HS6.1

HS4 1 H - Hazards, 4 - Security HS4.1

HG1 1 H - Hazards, 4 - Security HG4.1

HG1 2 H - Hazards, 4 - Security HG4.1

HG2 1 H - Hazards, 6 - Judgment HG6.1

SUl 1 S - System Malfunction, 1 - Loss of AC Power SU1.1

SU2 1 S - System Malfunction, 3 - Inability to Reach or Maintain Shutdown SU3.1
Conditions

SU3 1 S - System Malfunction, 4 - Instrumentation / Communications SU4.1
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NEI IPEC

IC Example Category and Subcategory EALIC EAL

SU4 1 S - System Malfunction, 5 - Fuel Clad Degradation SU5.1

SU4 2 S - System Malfunction, 5 - Fuel Clad Degradation SU5.2

SU5 1 S - System Malfunction, 6 - RCS Leakage SU6.1

SU5 2 S - System Malfunction, 6 - RCS Leakage SU6.1

SU6 1 S - System Malfunction, 4 - Instrumentation / Communications SU4.2

SU6 2 S - System Malfunction, 4 - Instrumentation / Communications SU4.2

SU8 1 N/A N/A

SU8 2 S - System Malfunction, 2 - ATWS / Criticality SU2.1

SA2 1 S - System Malfunction, 2 - ATWS / Criticality SA2.1

SA4 1 S - System Malfunction, 4 - Instrumentation / Communications SA4.1

SA5 1 S - System Malfunction, 1 - Loss of AC Power SA1.1

SS1 1 S - System Malfunction, 1 - Loss of AC Power SS1.1

SS2 1 S - System Malfunction, 2 - ATWS / Criticality SS2.1

SS3 1 S - System Malfunction, 1 - Loss of DC Power SS7.1

SS6 1 S - System Malfunction, 4 - Instrumentation I Communications SS4.1

SG1 1 S - System Malfunction, 1 - Loss of AC Power SG1.1

SG2 1 S - System Malfunction, 2 - ATWS / Criticality SG2.1
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Table 3 - Summary of Deviations
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Category A

Abnormal Rad Levels / Radiological Effluent
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NEI IC# NEI IC Wording and Mode IPEC IPEC IC Wording and Mode Difference/Deviation JustificationApplicability IC#(s) Applicability

AU1 Any release of gaseous or liquid AU1 Any release of gaseous or liquid IPEC ODCM limits provide the site-specific Radiological
radioactivity to the environment radioactivity to the environment Effluent Technical Specifications.
greater than 2 times the greater than 2 times the Offsite Dose
Radiological Effluent Technical Calculation Manual (ODCM) limits for
Specifications/ODCM for 60 -> 60 min.
minutes or longer. MODE: All

MODE: All

NEI Ex. IPEC
EAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

VALID reading on ANY of the AU1.1 Any valid gaseous monitor reading > Gaseous release is emphasized in this EAL to be consistent
following radiation monitors Table A-1 column "UE" for >_ 60 min. with the NEI basis, which states "'Some sites may find it
greater than the reading shown (Note 2) advantageous to address gaseous and liquid releases with
for 60 minutes or longer: separate initiating conditions and EALs."

(site specific monitor list and Note 2: The Emergency Director should The NEI phrase VALID reading on ANY of the following
threshold values) not wait until the applicable time has radiation monitors greater than the reading shown ... " has

elapsed, but should declare the event as been replaced with "Any valid gaseous monitor reading >
Note: The Emergency Director soon as it is determined that the release Table A-1 column "UE"..."
should not wait until the applicable duration has exceeded, or will likely Note 2 implements the generic AUL1 note.
time has elapsed, but should declare exceed, the applicable time. In the absence
the event as soon as it is determined of data to the contrary, assume that the
that the release duration has release duration has exceeded the
exceeded, or will likely exceed, the applicable time if an ongoing release is
applicable time. In the absence of detected and the release start time is
data to the contrary, assume that the unknown.
release duration has exceeded the
applicable time if an ongoing release
is detected and the release start time
is unknown.

AU1.2 Any valid liquid monitor reading > Liquid release is emphasized in this EAL to be consistent
Table A-1 column "UE" for > 60 min. with the NEI basis, which states: "Some sites may find it
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NEI Ex. IPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

(Note 2) advantageous to address gaseous and liquid releases with
separate initiating conditions and EALs."

The NEI phrase "VALID reading on ANY of the following
radiation monitors greater than the reading shown ... " has
been replaced with "Any valid liquid monitor reading > Table
A-1 column "UE" for > 60 min...."
Note 2 implements the generic AUI note.

2 VALID reading on any effluent N/A Addressed under AU1.2 None
monitor reading greater than 2
times the alarm setpoint
established by a current
radioactivity discharge permit for
60 minutes or longer

3 Confirmed sample analyses for AU1.3 Confirmed sample analyses for The IPEC ODCM is the site-specific effluent Technical
gaseous or liquid releases gaseous or liquid releases indicate Specifications.
indicates concentrations or concentrations or release rates > 2 x The NEI phrase "in excess of has been replaced with the
release rates greater than 2 times ODCM limits for _ 60 min. (Note 2) symbol ">"to reduce EAL user reading burden. The symbol
(site specific RETS values) for 60 means "greater than" and thus implements the intent of the
minutes or longer NEI word.

Note 2 implements the generic AU1 note.

4 VALID reading on perimeter N/A N/A Deleted NEI Example EAL #4 because the plant is not
radiation monitoring system equipped with a perimeter radiation monitoring system. This
reading greater than 0.10 mR/hr threshold is properly addressed by the radiation monitors
above normal* background for 60 listed in EAL AU1.1 and EAL AU1.2 and dose assessment
minutes or longer. [for sites capabilities.
having telemetered perimeter
monitors]

5 VALID indication on automatic N/A N/A Deleted NEI Example EAL #5 because the plant is not
real-time dose assessment equipped with real-time dose assessment. This threshold is
capability indicating greater than I properly addressed by the radiation monitors listed in EAL
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NEI IC# NEI IC Wording and Mode IPEC IPEC IC Wording and Mode Difference/Deviation Justification
Applicability IC#(s) Applicability

AU2 UNPLANNED rise in plant AU2 Unplanned rise in plant radiation levels None
radiation levels MODE: All

MODE: All

NEI Ex. IPEGEA E NEI Example EAL Wording EA IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

a. UNPLANNED water level AU2.1 Unplanned low water level or alarm The NEI phrase "UNPLANNED water level drop in a reactor
drop in a reactor refueling indicating uncontrolled water level refueling pathway as indicated by (site specific level or
pathway as indicated by (site decrease in the refueling cavity, SFP indication)" has been changed to "Unplanned low water level
specific level or indication), or fuel transfer canal or alarm indicating..." The low water level or alarm is the site-

AND AND specific threshold associat SFP spent fuel pool, reactor cavity
and fuel transfer canal as explained in the basis for the EAL.

b. VALID Area Radiation Valid area radiation monitor reading During the fuel transfer phase of refueling operations, the fuel

Monitor reading rise on (site rise on any of the following: transfer canal is normally in communication with either the
SFP and/or the refueling cavity. A decrease in water level in

specific list). a R-2/R-7 Vapor Containment the fuel transfer canal or reactor cavity (when the fuel transfer
Area Monitors canal is opened) is therefore sensed by the SFP low water

" R-5 Fuel Storage Building level alarm.
Area Monitor

The "site-specific" monitors are those likely to be affected by
" R-25/R-26 Vapor Containment the loss of inventory from the reactor cavity, spent fuel pool

High Radiation Area and fuel transfer canal.
Monitors

2 UNPLANNED VALID Area AU2.2 Unplanned valid area radiation monitor None
Radiation Monitor readings or readings or survey results increase by
survey results indicate a rise by a factor of 1,000 over normal levels*
a factor of 1000 over normal* *Normal levels can be considered as
levels, the highest reading in the past 24

*Normal levels can be hours excluding the current peak value
considered as the highest
reading in the past twenty-four
hours excluding the current peak
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I I value. I v a
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IPEC
NEI IC# NEI IC Wording IC#s) IPEC IC Wording Difference/Deviation Justification

AA1 Any release of gaseous or liquid AA1 Any release of gaseous or liquid The IPEC ODCM limits provide the site-specific Radiological
radioactivity to the environment radioactivity to the environment Effluent Technical Specifications.
greater than 200 times the greater than 200 times the Offsite
Radiological Effluent Technical Dose Calculation Manual (ODCM)
Specifications/ODCM for 15 limits for 15 minutes or longer
minutes or longer MODE: All

MODE: All

NEAL Ex. NEI Example EAL Wording EALPC IPEC EAL Wording Difference/Deviation Justification

VALID reading on ANY of the AA1.1 Any valid gaseous monitor reading > Gaseous release is emphasized in this EAL to be consistent
following radiation monitors Table A-1 column "Alert" for _Ž15 min. with the NEI basis, which states 'Some sites may find it
greater than the reading shown (Note 2) advantageous to address gaseous and liquid releases with
for 15 minutes or longer: Note 2: The Emergency Director should not separate initiating conditions and EALs."

(site specific monitor list and wait until the applicable time has elapsed, The NEI phrase 'VALID reading on one or more of the
threshold values) but should declare the event as soon as it following radiation monitors that exceeds the reading shown

is determined that the release duration has " has been replaced with "Any valid gaseous monitor
Note: The Emergency Director exceeded, or will likely exceed, the reading > Table A-1 column "Alert"..."
should not wait until the applicable applicable time. In the absence of data to
time has elapsed, but should declare the contrary, assume that the release Note 2 implements the generic AA1 note.
the event as soon as it is determined duration has exceeded the applicable time
that the release duration has if an ongoing release is detected and the
exceeded, or will likely exceed, the release start time is unknown.
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.

AA1.2 Any valid liquid monitor reading > Liquid release is emphasized in this EAL to be consistent with
Table A-1 column "Alert" for ? 15 min. the NEI basis, which states ""Some sites may find it
(Note 2) advantageous to address gaseous and liquid releases with

separate initiating conditions and EALs."

The NEI phrase "VALID reading on ANY of the following
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radiation monitors greater than the reading shown for 15
minutes or longer..." has been replaced with "Any valid liquid
monitor reading > Table A-1 column "Alert"..."

Note 2 implements the generic AA1 note.

2 VALID reading on any effluent N/A Addressed under AA1.2. None
monitor reading greater than 200
times the alarm setpoint
established by a current
radioactivity discharge permit for
15 minutes or longer

3 Confirmed sample analyses for AA1.3 Confirmed sample analyses for The IPEC ODCM is the site-specific effluent Technical
gaseous or liquid releases gaseous or liquid releases indicate Specifications.
indicates concentrations or concentrations or release rates > 200 x Note 2 implements the generic AA1 note.
release rates greater than 200 ODCM limits for _ 15 min. (Note 2)
times (site specific RETS values)
for 15 minutes or longer.

4 VALID reading on perimeter N/A N/A Deleted NEI Example EAL #4 because the plant is not
radiation monitoring system equipped with a perimeter radiation monitoring system. This
reading greater than 10.0 mR/hr threshold is properly addressed by the radiation monitors
above normal* background for 15 listed in Table R-1 and dose assessment capabilities.
minutes or longer. [for sites
having telemetered perimeter
monitors]

5 VALID indication on automatic N/A N/A Deleted NEI Example EALs #5 because the plant is not
real-time dose assessment equipped with andreal-time dose assessment. This threshold
capability indicating greater than is properly addressed by the radiation monitors listed in Table
(site specific value) for 15 R-1 and dose assessment capabilities.
minutes or longer. [for sites
having such capability]
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NEI C# NI I WaringIPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

AA2 Damage to irradiated fuel or AA2 Damage to irradiated fuel or loss of None
loss of water level that has water level that has or will result in the
resulted or will result in the uncovering of irradiated fuel outside the
uncovering of irradiated fuel reactor vessel
outside the reactor vessel MODE: All

MODE: All

NEI Ex. NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

2 A VALID alarm or (site specific AA2.1 Damage to irradiated fuel or loss of Included the IC wording in the EAL to clarify that the increased
elevated reading) on ANY of the water level (uncovering irradiated fuel radiation levels are the result of damage or uncovering of
following due to damage to outside the Reactor Vessel) that irradiated fuel.
irradiated fuel or loss of water
level, causes a valid high alarm on any of The NEI phrase "A VALID alarm or (site specific elevated

the following radiation monitors: reading)" has been replaced with "... high alarm..." to reflect
(site specific radiation monitors) 0 R-2/R-7 Vapor Containment the indication provided by the site-specific list of radiation

Area Monitors monitors.

0 R-5 Fuel Storage Building Area The listed radiation monitors and specified alarms represent
Monitor the site-specific equivalents.

* R-42 [R-12] VC Gas Activity
* R-25/R-26 Vapor Containment

High Radiation Area Monitors

A water level drop in the reactor AA2.2 A water level drop in the reactor cavity. None
refueling cavity, spent fuel pool SFP or fuel transfer canal that will
or fuel transfer canal that will result in irradiated fuel becoming
result in irradiated fuel becoming uncovered
uncovered
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

AA3 Rise in radiation levels within the AA3 Rise in radiation levels within the None
facility that impedes operation of facility that impedes operation of
systems required to maintain systems required to maintain plant
plant safety functions safety functions

MODE: All MODE: All

NEI Ex. NEIPECEAL # NEI Example EAL Wording EAL IPEC EAL Wording Difference/Deviation Justification

1 Dose rate greater than 15 mR/hr AA3.1 Dose rates > 15 mR/hr in areas The phrase "Control Room ... OR CAS has been added toin ANY of the following areas requiring continuous occupancy to the plant EAL to clarify the meaning of areas requiring
requiring continuous occupancy maintain plant safety functions: continuous occupancy. These areas are specifically identified
to maintain plant safety Control Room in the NEI IC AA3 basis discussion.
functions: OR

(site specific area list) CAS
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

AS1 Off-site dose resulting from an AS1 Offsite dose resulting from an actual or None
actual or IMMINENT release of imminent release of gaseous
gaseous radioactivity greater radioactivity greater than 100 mRem
than 100 mrem TEDE or 500 TEDE or 500 mRem thyroid CDE for
mrem Thyroid CDE for the actual the actual or projected duration of the
or projected duration of the release
release MODE: All

MODE: All

NEI Ex. NEPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

VALID reading on ANY of the AS1.1 Any valid radiation monitor reading > Reference to the NEI note is included in the EAL wording
following radiation monitors Table A-1 column "SAE" for ? 15 min. "(Note 1 )." Numbering the note facilitates referencing in the
greater than the reading shown (Note 1) EAL matrix.
for 15 minutes or longer:

Note 1: The Emergency Director should not Included "THEN" logic term consistent with IPEC writing
(site specific monitor list and wait until the applicable time has elapsed, criteria.
threshold values) but should declare the event as soon as it

is determined that the condition will likely
Note: The Emergency Director exceed the applicable time. IF dose
should not wait until the applicable assessment results are available, THEN
time has elapsed, but should declare declaration should be based on dose
the event as soon as it is determined assessment instead of radiation monitor
that the condition will likely exceed values. Do not delay declaration awaiting
the applicable time. If dose dose assessment results.
assessment results are available,
declaration should be based on
dose assessment instead of
radiation monitor values. Do not
delay declaration awaiting dose
assessment results.

2 Dose assessment using actual AS1.2 Dose assessment using actual None
meteorology indicates doses meteorology indicates doses > 100
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greater than 100 mrem TEDE or mRem TEDE or > 500 mRem thyroid
500 mrem thyroid CDE at or CDE at or beyond the site boundary
beyond the site boundary

3 VALID perimeter radiation N/A N/A Deleted NEI Example EAL #3 because the plant is not
monitoring system reading equipped with a perimeter radiation monitoring system. This
greater than 100 mR/hr for 15 threshold is properly addressed by the radiation monitor listed
minutes or longer. [for sites in EAL #1 and dose assessment capabilities.
having telemetered perimeter
monitors]

4 Field survey results indicate AS1.3 Field survey indicates closed window Split the example into two logical conditions separated by the
closed window dose rates dose rate > 100 mRem/hr that is "OR" logical connector for usability.
greater than 100 mR/hr expected expected to continue for > 1 hr at or The NEI abbreviation "mR" has been replaced with the plant
to continue for 60 minutes or beyond the site boundary abbreviation "mRem" to agree with units of measure given in
longer; or analyses of field
survey samples indicate thyroid OR the EPA PAGs and IPEC procedures.

CDE greater than 500 mrem for Field survey sample analysis indicates
one hour of inhalation, at or thyroid CDE of > 500 mRem for 1 hr of
beyond the site boundary inhalation at or beyond the site

boundary
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

AGI Off-site dose resulting from an AG1 Offsite dose resulting from an None
actual or IMMINENT release of actual or imminent release of
gaseous radioactivity greater gaseous radioactivity greater than
than 1000 mrem TEDE or 5000 1,000 mRem TEDE or 5,000
mrem Thyroid CDE for the mRem thyroid CDE for the actual
actual or projected duration of or projected duration of the
the release using actual release using actual meteorology
meteorology MODE: All

MODE: All

NEI Ex. NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation Justification
EAL # EAL #

foVALID reading on ANY of the AG1.1 Any valid radiation monitor > Reference to the NEI note is included in the EAL wording "(Note 1)."
Table A-1 column "GE" for a 15 Numbering the note facilitates referencing in the EAL matrix.

greater than the reading shown mi. (Note 1)
for 15 minutes or longer: Included "THEN" logic term consistent with IPEC writing criteria.

Note 1: The Emergency Director
(site specific monitor list and should not wait until the applicable
threshold values) time has elapsed, but should declare

the event as soon as it is determined
Note: The Emergency Director that the condition will likely exceed the
should not wait until the applicable applicable time. IF dose assessment
time has elapsed, but should results are available, THEN
declare the event as soon as it is declaration should be based on dose
determined that the condition will assessment instead of radiation
likely exceed the applicable time. If monitor values. Do not delay
dose assessment results are declaration awaiting dose assessment
available, declaration should be results.
based on dose assessment instead
of radiation monitor values. Do not
delay declaration awaiting dose
assessment results.

2 Dose assessment using actual AG1.2 Dose assessment using actual None
meteorology indicates doses meteorology indicates doses >
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greater than 1000 mrem TEDE 1,000 mRem TEDE or > 5,000
or 5000 mrem thyroid CDE at or mRem thyroid CDE at or beyond
beyond the site boundary the site boundary

3 VALID perimeter radiation N/A N/A Deleted NEI Example EAL #3 because the plant is not equipped
monitoring system reading with a perimeter radiation monitoring system. This threshold is
greater than 1000 mR/hr for 15 properly addressed by the radiation monitors listed in EAL #1 and
minutes or longer. [for sites dose assessment capabilities.
having telemetered perimeter
monitors]

4 Field survey results indicate AG1.3 Field survey results indicate closed Split the example into two logical conditions separated by the "OR"
closed window dose rates window dose rates > 1,000 logical connector for usability.
greater than 1000 mR/hr mRem/hr expected to continue for The NEI abbreviation "mR" has been replaced with the plant
expected to continue for 60 > 1 hr at or beyond the site abbreviation "mRem" to agree with units of measure given in the
minutes or longer; or analyses of boundary EPA PAGs and IPEC procedures.
field survey samples indicate
thyroid CDE greater than 5000 OR
mrem for one hour of inhalation, Analyses of field survey samples
at or beyond site boundary. indicate thyroid CDE of > 5,000

mRem for 1 hr of inhalation at or
beyond the site boundary
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Category C

Cold Shutdown / Refueling System Malfunction
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NEI Ex. IPECEI E NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1. RCS leakage results in the CU2.1 Inability to restore or maintain The site specific PZR low level actuation setpoint is specified.
inability to maintain or pressurizer level > 18% or RCS The BWR portion of the NEI EAL has not been implemented because
restore RPV level greater target level band due to RCS IPEC is a PWR.
than (site specific low level leakage for> 15 min. (Note 3)
RPS actuation setpoint) for Note 3 implements the generic CUi note.
15 minutes or longer. [BWR] Note 3: The Emergency Director

should not wait until the applicable
1. RCS leakage results in the time has elapsed, but should

declare the event as soon as it isinability to maintain or determined that the condition will
restore level within (site likely exceed the applicable time.
specific pressurizer or
RCS/RPV level target band)
for 15 minutes or longer.
[PWR]

Note: The Emergency Director
should not wait until the
applicable time has elapsed,
but should declare the event
as soon as it is determined
that the condition will likely
exceed the applicable time.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

CU2 UNPLANNED loss of RCS/RPV CU2 RCS leakage Revised IC wording to align with NEI IC CUI. No change of intent
inventory and allows the site specific implementation of EAL associated with
MODE: MODE: Refueling IC CUl and CU2 within the same sub-category.
MODE: Refueling

NEI Ex. NEIPECEA NEI Example EAL Wording EA IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

UNPLANNED RCS/RPV level CU2.2 Unplanned reactor vessel level 69' ele. corresponds to the elevation of the reactor vessel flange.
drop as indicated by either of thedrpblwvsefane(9following:cdrop below vessel flange (69' The NEI phrase "RCS/RPV" has been replaced with "Reactor

ele.) (or RCS target level band if vessel" to use terminology commonly accepted at PWRs.

the RCS level was procedurally
" RCS/RPV water level drop being controlled below the The two bulleted conditions have been reworded into a single

below the RPV flange for 15 vessel flange) for > 15 min. statement.
minutes or longer when the (Note 3) Note 3 implements the generic CU2 note.
RCS/RPV level band is
established above the RPV Note 3: The Emergency Director
flange. should not wait until the applicable

time has elapsed, but should declare
the event as soon as it is determined

" RCS/RPV water level drop that the condition will likely exceed
below the RCS level band for the applicable time.
15 minutes or longer when
the RCS/RPV level band is
established below the RPV
flange.

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

2 RCS/RPV level cannot be CU2.3 Reactor vessel level cannot be
monitored with a loss of monitored with unexplained rise Table C-1 lists the site-specific sumps and tank level conditions that
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RCS/RPV inventory as indicated
by an unexplained level rise in
(site soecific sumD or tank)

OSSI Project #06-0601 IPEC

in any Table C-1 sump / tank could be indicative of a loss of inventory from the reactor vessel.
level I
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NEI IC# NEI IC Wording IPEC IPEC IC Wording Difference/Deviation JustificationIC#(s)

CU3 AC power capability to CUI AC power capability to The NEI 99-01 term "emergency" has been changed to "safeguards"
emergency busses reduced to a safeguards buses reduced to a to use terminology common to IPEC.
single power source for 15 single power source for 15 The term "station blackout" was replaced with "loss of all AC power
minutes or longer such that any minutes or longer such that any to safeguards buses" as this clearly describes the intended condition
additional single failure would additional single failure would leading to the Alert threshold in CUla. Station Blackout is not an
result in station blackout result in loss of all AC power to operationally defined term for loss of all AC to safeguards buses.

MODE: Cold Shutdown, safeguards buses
Refueling MODE: Cold Shutdown,

Refueling

NEI Ex. IPECEAL #E NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

a. AC power capability to (site CUI.1 AC power capability to 480 V The NEI example EAL contingent "...any additional single failure will
specific emergency busses) safeguards buses (5A, 2A/3A, result in station blackout" has been simplified consistent with the IC
reduced to a single power 6A) reduced to a single power wording.
source for 15 minutes or source (Table C-4) for ? 15 min. The term "station blackout" was replaced with "loss of all AC power
longer, such that any additional single to safeguards buses" as this clearly describes the intended condition

AND failure would result in loss of all leading to the Alert threshold in CAl.1. Station Blackout is not an
source failure will result in AC power to safeguard buses operationally defined term for loss of all AC to emergency buses.
station blackout. (oe3

staton lackut.(Not 3)Emergency Buses 5A, 2N/3A, 6A are the IPEC essential buses.
Note: The Emergency Director Note 3: The Emergency Director
should not wait until the applicable should not wait until the applicable Note 3 implements the generic CU3 note.
time has elapsed, but should declare time has elapsed, but should declare
the event as soon as it is determined the event as soon as it is determined
that the condition will likely exceed that the condition will likely exceed
the applicable time. the applicable time.
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NEI IC# NEI IC Wording IPEC IPEC IC Wording Difference/Deviation Justification

CU4 UNPLANNED loss of decay heat CU3 Unplanned loss of decay heat The NEI acronym "RPV" has been replaced with "Reactor Vessel"
removal capability with irradiated removal capability with irradiated to use terminology commonly accepted at PWRs.
fuel in the RPV fuel in the Reactor Vessel

MODE: Cold Shutdown, MODE: Cold Shutdown, Refueling
Refueling

NEAL Ex. NEI Example EAL Wording EALC IPEC EAL Wording Difference/Deviation Justification

1 UNPLANNED event results in CU3.1 Any unplanned event resulting in Added the term "any" to improve precision and avoid ambiguity.
RCS temperature exceeding the RCS temperature > 200 'F due to The NEI phrase ".. exceeding the Technical Specification cold
Technical Specification cold loss of decay heat removal shutdown temperature limit" has been replaced with "> 200 OF."
shutdown temperature limit capability >200 *F is the Technical Specification cold shutdown temperature

limit and is specified in the EAL instead of the NEI wording to
reduce EAL-user reading burden.

Added the words from the IC above "...due to loss of decay heat
removal capability" to clearly indicate classification is based on loss
of decay heat removal capability.

2 Loss of all RCS temperature and CU3.2 Loss of all RCS temperature and The NEI phrase "RCS/RPV" has been replaced with "Reactor
RCS/RPV level indication for 15 reactor vessel level indication for vessel" to use terminology commonly accepted at I PEC.
minutes or longer > 15 min. (Note 3) Note 3 implements the generic CU4 note.

Note: The Emergency Director Note 3: The Emergency Director
should not wait until the applicable should not wait until the applicable
time has elapsed, but should declare time has elapsed, but should declare
the event as soon as it is determined the event as soon as it is determined
that the condition will likely exceed that the condition will likely exceed
the applicable time. the applicable time.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

CU6 UNPLANNED Loss of All Onsite CU4 Loss of all onsite or offsite None
or Offsite Communications communications capabilities
Capabilities MODE: Cold Shutdown,

MODE: Cold Shutdown, Refueling, Defueled
Refueling, Defueled

NEI Ex. NIPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1 Loss of all of the following on-site CU4.1 Loss of all Table C-2 onsite CU4.1 implements Example EALs #1 and #2. These were
communication methods affecting
the ability to perform routine (intemal) communications combined for improved usabilitt.
operations: capability affecting the ability to The NEI example EALs specify site-specific lists of onsite and

perform routine operations offsite communication capabilities. The IPEC EAL lists these
(site specific list of OR capabilities in Table C-2 because the number of communications
communications methods) Loss of all Table C-2 offsite methods is too long to include within the text of the EAL.

2 Loss of all of the following off-site (external) communications The adjectives "(internal)" and "(external)" have been added to the
communication methods affecting capability affecting the ability to IPEC EAL for clarification. The terms "onsite/offsite" could be
the ability to perform offsite perform offsite notifications interpreted as the location in which the communication originates
notifications: instead of the location to which communication is directed.

(site specific list of
communications methods)
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

CU7 Loss of required DC power for CU6 Loss of required DC power for None
15 minutes or longer 15 minutes or longer

MODE: Cold Shutdown, MODE: Cold Shutdown,
Refueling Refueling

NEI Ex. NEIPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1. Less than (site specific bus CU6.1 < 105 VDC bus voltage "105 VDC" is the site-specific bus voltage.
voltage indication) on indications on all Technical The site-specific Vital DC buses are all Technical Specification
required (site specific Vital Specification required 125 VDC required 125 VDC buses.
DC busses) for 15 minutes or buses for > 15 min. (Note 3)
longer. Note 3: The Emergency Director Note 3 implements the generic CU7 note.

Note: The Emergency Director should not wait until the applicable
should not wait until the time has elapsed, but should
applicable time has elapsed, declare the event as soon as it is
but should declare the event determined that the condition will
as soon as it is determined likely exceed the applicable time.
that the condition will likely
exceed the applicable time.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

CU8 Inadvertent Criticality CU5 Inadvertent criticality None

MODE: Cold Shutdown, MODE: Cold Shutdown,
Refueling Refueling

NEI Ex. IPECEAL E NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1 UNPLANNED extended positive N/A N/A NEI Example EAL #1 has not been implemented. BWRs specific.
period observed on nuclear
instrumentation (BWR)

2 UNPLANNED sustained positive CU5.1 Unplanned sustained positive None
startup rate observed on nuclear startup rate observed on nuclear
instrumentation (PWR) instrumentation
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IPEC
NEI IC# NEI IC Wording IC#s) IPEC IC Wording Difference/Deviation Justification

CAI Loss of RCS/RPV inventory CA2 Loss of reactor vessel inventory The term "RCS/RPV" has been changed to "reactor vessel" to use

MODE: Cold Shutdown, MODE: Cold Shutdown, IPEC specific terminology.
Refueling Refueling

NEI Ex. IPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

Loss of RCS/RPV inventory as CA2.1 Reactor vessel level < bottom of The NEI phrase "Loss of RCS/RPV inventory as indicated by..." has
indicated by level less than (site the RCS hot leg (60' 4.8"ele.) been deleted because it is obvious from the setpoint water level that
specific level). inventory in the reactor vessel has been lost. This change has been

Oo amade to reduce EAL-user reading burden and thereby promote timely
setpoint /Level 2 (BWR)] Reactor vessel level cannot be and accurate emergency classifications. The remainder of the plant

monitored for > 15 min. with EAL clearly associates the threshold parameters with the inventory in
[Bottom ID of the RCS loop unexplained rise in any Table C- the reactor vessel.
(PWR)] 1 sump / tank level (Note 3) IPEC is a PWR and is not equipped with the BWR Level 2 ECCS

Note 3: The Emergency Director actuation setpoints.
2 RCSRPV level cannot be should not wait until the applicable 60' 4.8" el. corresponds to the bottom of hot leg.

time has elapsed, but should
monitored for 15 minutes or declare the event as soon as it is Table C-1 provides the site specific sump and tank levels.
longer with a loss of RCS/RPV determined that the condition will
inventory as indicated by an likely exceed the applicable time. Note 3 implements the generic CA1 note.
unexplained level rise in (site
specific sump or tank)
Note: The Emergency Director

should not wait until the
applicable time has elapsed,
but should declare the event
as soon as it is determined
that the condition will likely
exceed the applicable time.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

CA3 Loss of all Off-site and all On- CA1 Loss of all offsite and all onsite The NEI 99-01 term "emergency" has been changed to "safeguards"
Site AC power to emergency AC power to safeguards buses to use terminology common to IPEC.
busses for 15 minutes or longer, for 15 minutes or longer

MODE: Cold Shutdown, MODE: Cold Shutdown,
Refueling, Defueled Refueling, Defueled

NEI Ex. iPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1. Loss of all Off-Site and all CAl.1 Loss of all offsite and all onsite Table C-4 provides a list of AC power sources.
On-Site AC Power to (site AC power (Table C-4) to 480 V Emergency Buses 5A, 2A/3A and 6A are the IPEC emergency
specific emergency busses) safeguards buses (5A, 2AN3A, (Safeguards) buses.
for 15 minutes or longer. 6A) for> 15 min. (Note 3) Note 3 implements the generic CA1 note.

Note: The Emergency Director Note 3: The Emergency Director
should not wait until the should not wait until the applicable
applicable time has elapsed, time has elapsed, but should
but should declare the event declare the event as soon as it is
as soon as it is determined determined that the condition will
that the condition will likely likely exceed the applicable time.
exceed the applicable time.
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NEI C# NI I WoringIPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

CA4 Inability to Maintain Plant in CA3 Inability to maintain plant in cold None
Cold Shutdown shutdown

MODE: Cold Shutdown, MODE: Cold Shutdown,
Refueling Refueling

NEI Ex. NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

An UNPLANNED event results CA3.1 Any event resulting in RCS CA3.1 implements NEI EALs #1 and #2.
in RCS temperature greater than temperature > 200'F for > Table The NEI indefinite article "an" in example EAL #1 has been replaced
(site specific Technical C-3 duration with the term "any" to improve precision and avoid ambiguity. The
Specification cold shutdown
temperature limit) for greater OR term "any" means "one or more." The indefinite article "an" means

one single event but lacks specificity if more than one unplanned
than the specified duration on RCS pressure increase > 10 event occurs. The IPEC wording resolves this concern.
table psig due to a loss of RCS

cooling (not applicable to solid NEt criteria associated with RCS temperature exceeding the
2 An UNPLANNED event results plant operations) Technical Specification cold shutdown temperature limit are given in

in RCS pressure increase Table C-3.
greater than 10 psi due to a loss The NEI phrase "...exceeding the Technical Specification cold
of RCS cooling. (PWR-This EAL shutdown temperature limit" has been replaced with "> 2001F." 200°F
does not apply in Solid Plant is the Technical Specification cold shutdown temperature limit.
conditions.) The IPEC pressure of 10 psig is the site-specific RCS pressure.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

CS1 Loss of RCS/RPV inventory CS2 Loss of reactor vessel inventory The term "RCS/RPV" has been changed to "reactor vessel" to use
affecting core decay heat affecting core decay heat IPEC specific terminology.
removal capability removal capability

MODE: Cold Shutdown, MODE: Cold Shutdown,
Refueling Refueling

NEI Ex. IPECEAL # NEI Example EAL Wording* EAL # IPEC EAL Wording Difference/Deviation Justification

C1. With CONTAINMENT CS2.1 With Containment Closure IPEC is a PWR and is not equipped with the BWR level 2 ECCS
RCS/RPV level less than (site (Note 5) not established, actuation setpoints.

specific level), reactor vessel level <6" below The term "RCS/RPV" has been changed to "reactor vessel" to use
[6" below the bottom ID of the the bottom of the RCS hot leg IPEC specific terminology.
RCS loop (PWR ()59' 10.8" el. corresponds to 6" below the bottom of the RCS hot leg.
[6" below the low-low ECCS Note 5: The site specific
actuation setpoint (BWR)] procedurally defined actions taken Added Note 5 definition of Containment Closure for usability.

to secure containment and its
associated structures, systems,
and components as a functional
barrier to fission product release
under existing plant conditions. As
applied to IPEC, Containment
Closure exists when the
requirements of Section 3.9.3 of
Technical Specifications are met
(all un-isolated flow paths are
promptly closed and at least one
door in each air lock is closed
following an evacuation of
containment).

S2. With CONTAINMENT CS2.2 With Containment Closure 57' 9.6" ele.corresponds to the top of active fuel.CLOSURE established,(Nt5)eabihdraco

RCS/RPV level less than (site (Note 5) established, reactor The term "RCS/RPV" has been changed to "reactor vessel" to usevessel level < top of active fuel IPEC specific terminology.
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specific level for TOAF). (57' 9.6" ele.) Added Note 5 definition of Containment Closure for usability.
Note 5: The site specific
procedurally defined actions taken
to secure containment and its
associated structures, systems,
and components as a functional
barrier to fission product release
under existing plant conditions. As
applied to IPEC, Containment
Closure exists when the
requirements of Section 3.9.3 of
Technical Specifications are met
(all un-isolated flow paths are
promptly closed and at least one
door in each air lock is closed
following an evacuation of
containment).

3 RCS/RPV level cannot be CS2.3 Reactor vessel level cannot be The term "RCS/RPV' has been changed to "reactor vessel" to use
monitored for 30 minutes or monitored for > 30 min. (Note 3) IPEC specific terminology.
longer with a loss of RCS/RPV with a loss of inventory as Upscale (meaning the monitor is reading above it's normal onscale
inventory as indicated by ANY of indicated by any of the bugged level) Containment High Range Radiation Monitor readings
the following: following: indicate possible core uncovery.

* (Site specific radiation 0 Containment High Table C-1 provide site specific sump and tank indications.
monitor) reading greater Range Radiation Note 3 implements the generic CS2 note.
than (site specific value). Monitor reading

" Erratic Source Range upscale
Monitor Indication.MonPA El Indicatis. in Unexplained rise in any• UNPLANNED level rise in Table C-1 sump / tank
(site specific sump or level
tank).

Note: The Emergency Director * Erratic Source Range
should not wait until the Monitor indicationErratic
applicable time has elapsed, Source Range Monitor
but should declare the event indication
as soon as it is determined
that the condition will likely Note 3: The Emergency Director
exceed the applicable time should not wait until the applicable

time has elapsed, but should
declare the event as soon as it is
determined that the condition will
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I I I ,likely exceed the applicable time. I
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NEI C# NI ICWordngIPEC
NEI IC# NEI IC Wording* IC#(s) IPEC IC Wording Difference/Deviation Justification

CGI Loss of RCS/RPV Inventory CG2 Loss of reactor vessel inventory The term "RCS/RPV' has been changed to "reactor vessel" to use
affecting fuel clad integrity with affecting fuel clad integrity with IPEC specific terminology.
containment challenged containment challenged

MODE: Cold Shutdown, MODE: Cold Shutdown,
Refueling Refueling

NEI Ex. NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

1. a. RCS/RPV level less than CG2.1 Reactor vessel level < top of The term "RCS/RPV" has been changed to "reactor vessel" to use
(site specific level for active fuel (57' 9.6" ele.) for > IPEC specific terminology.
TOAF) for 30 minutes or 3 i.(oe3longer. 30 mi. (Note 3) 57' 9.6" ele. corresponds to the top of active fuel.

AND AND Table C-5 lists the Containment Challenge indications.
b. ANY containment Any Containment Challenge Note 3 implements the generic IC CG2 note.

challenge indication (seeincaoTblC5
Table): indication, Table C-5

Note: The Emergency Director Note 3: The Emergency Director
should not wait until the should not wait until the applicable
applicable time has elapsed, time has elapsed, but should
but should declare the event declare the event as soon as it is
as soon as it is determined determined that the condition will
that the condition will likely likely exceed the applicable time.
exceed the applicable time

2 2. a. RCS/RPV level cannot be CG2.2 Reactor vessel level cannot be The term "RCS/RPV" has been changed to "reactor vessel" to use
monitored with core monitored with core uncovery IPEC specific terminology.
uncovery indicated byincaebyAYothANY of the following for indicated by ANY of the Upscale (meaning the monitor is reading above it's normal onscale
30 minutes or longerf following for> 30 mi. (Note 3): bugged level) Containment High Range Radiation Monitor readings

" (Site specific radiation • Containment High indicate possible core uncovery.
monitor) reading Range Radiation Table C-1 provide site specific sump and tanks.
greater than (site Monitor reading Table C-5 lists the Containment Challenge indications.
specific setpoint). upscale

" Erratic source range * Unexplained rise in any Note 3 implements the generic CG2 note.
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monitor indication. Table C-1 sump / tank
* UNPLANNED level rise level

in (site specific sump or Erratic Source Range
tank). Monitor indication

" [Other site specific
indications] AND

ANDb. ANY containment Any Containment Challengeb. AY cotainentindication, Table C-5
challenge indication (see
Table): Note 3: The Emergency Director

should not wait until the applicable
time has elapsed, but should
declare the event as soon as it is
determined that the condition will
likely exceed the applicable time.
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Category D

Permanently Defueled Station Malfunction
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

D-AU1 Recognition Category D N/A N/A NEI Recognition Category D ICs and EALs are applicable only to

D-AU2 Permanently Defueled Station permanently defueled stations. IPEC is not a defueled station.

D-SU 1 Malfunction

D-HU1

D-HU2

D-HU3

D-AA1

D-AA2

D-HA1

D-HA2
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Category E

Events Related to Independent Spent Fuel Storage Installations
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

E-HUI Damage to a loaded cask EU1 Damage to a loaded cask Mode applicability has been made consistent with other EALs.
CONFINEMENT BOUNDARY confinement boundary

MODE: N/A MODE: All

NEI Ex. NEIxml ELWrig PECEAL # NEI Example# EAL # IPEC EAL Wording Difference/Deviation Justification

Damage to a loaded cask EU1.1 Damage to a loaded cask None

CONFINEMENT BOUNDARY confinement boundary
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Category F

Fission Product Barrier Degradation
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IPEC
NEI IC# NEI IC Wording lC#(s) IPEC IC Wording Difference/Deviation Justification

FU1 ANY Loss or ANY Potential Loss FUl Any loss or any potential loss of None
of Containment Containment

MODE: Power Operation, Hot MODE: Power Operation, Hot
Standby, Startup, Hot Shutdown Standby, Startup, Hot Shutdown

NEI Ex. NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation Justification
EAL # EAL #

1 ANY Loss or ANY Potential Loss FU 1.1 Any loss or any potential loss of Table F-1 contains the loss and potential loss thresholds for the three
of Containment Containment (Table F-i) fission product barriers and is the plant representation of NEI Table 5-

F-3.
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NEI IC# NEI IC Wording IPEC IPEC IC Wording Difference/Deviation JustificationIC#(s) IPCIWodn

FA1 ANY Loss or ANY Potential Loss FA1 Any loss or any potential loss of None
of EITHER Fuel Clad OR RCS either Fuel Clad or RCS

MODE: Power Operation, Hot MODE: Power Operation, Hot
Standby, Startup, Hot Shutdown Standby, Startup, Hot Shutdown

NEI Ex. NEI IPEC T
EAL # Example EAL Wording #L # IPEC EAL Wording Difference/Deviation Justification

1 ANY Loss or ANY Potential Loss FAI.1 Any loss or any potential loss of Table F-1 contains the loss and potential loss thresholds for the three
of EITHER Fuel Clad OR RCS either Fuel Clad or RCS (Table fission product barriers and is the plant representation of NEI Table 5-

F-1) F-3.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

FS1 Loss or Potential Loss of ANY FS1 Loss or potential loss of any two None
Two Barriers barriers

MODE: Power Operation, Hot MODE: Power Operation, Hot
Standby, Startup, Hot Shutdown Standby, Startup, Hot Shutdown

NEI Ex. IPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1 Loss or Potential Loss of ANY FS1.1 Loss or potential loss of any two Table F-1 contains the loss and potential loss thresholds for the three
Two Barriers barriers (Table F-1) fission product barriers and is the plant representation of NEI Table 5-

F-3.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

FG1 Loss of ANY Two Barriers AND FG1 Loss of any two barriers and loss None
Loss or Potential Loss of Third or potential loss of third barrier
Barrier MODE: Power Operation, Hot

MODE: Power Operation, Hot Standby, Startup, Hot Shutdown
Standby, Startup, Hot Shutdown

NEI Ex. NEI Example EAL Wording LPEG IPEC EAL Wording Difference/Deviation Justification
EAL # EAL #

1 Loss of ANY Two Barriers AND FG1.1 Loss of any two barriers Table F-1 contains the loss and potential loss thresholds for the three
Loss or Potential Loss of Third fission product barriers and is the plant representation of NEI Table 5-
Barrier AND F-3.

Loss or potential loss of third
barrier (Table F-1)
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Fuel Clad Fission Product Barrier Degradation Thresholds

NEI IPECFPB# NEI IC Wording FPB #(s) IPEC FPB Wording Difference/Deviation Justification

FC Loss 1. Critical Safety Function FC Loss Core Cooling - Red entry None

1 Status A.1 conditions met

A. Core-Cooling Red Entry
Conditions Met.

FC Loss 2. Primary Coolant Activity FC Loss Primary coolant activity > 300 > 300 pCi/gm 1-131dose equivalent is the site specific coolant
2 Level E.4 pCi/gm 1-131 dose equivalent activity.

A. Coolant activity greater than
(site specific value).

FC Loss 3. Core Exit Thermocouple FC Loss Core exit TCs > 1,200 OF 1,200 IF is the site specific TC value.
3 Readings B.2

A. Core exit thermocouples
reading greater than (site
specific degree F)

FC Loss 4. Reactor Vessel Water Level N/A N/A N/A
4 Not Applicable

FC Loss 5. Not Applicable N/A N/A N/A
5 Not Applicable

FC Loss 6. Containment Radiation FC Loss Containment radiation monitor R-25 or R-26 are the containment high range radiation monitors.
6 Monitoring C.3 R-25 or R-26 > 17 R/hr "17 Rlhr is the site specific value. See calculation: "EAL Technical

A. Containment radiation Basis Documentation for R-25 and R-26, Containment Radiation
monitor reading greater than Monitors, Calculation by Dennis Quinn, dated 11/2010"

(site specific value)

FC Loss 7. Other Site Specific N/A N/A N/A
7 Indications

A. (site specific) as applicable
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NEI IPECFPB# NEI IC Wording FPB #(s) IPEC FPB Wording Difference/Deviation Justification

FC Loss 8. Emergency Director FC Loss Any condition in the opinion of None
8 Judgment F.5 the Emergency Director that

A.Any condition in the opinion of indicates loss of the Fuel Clad

the Emergency Director that barrier
indicates Loss of the Fuel
Clad Barrier

FC P- 1. Critical Safety Function FC Loss Core Cooling - Orange entry Added the words "and heat sink is required" to include NEI bases

Loss 1 Status A.1 conditions met that the threshold only applies when heat sink is required.

A. Core Cooling-Orange Entry OR
Conditions Met. Heat Sink - Red entry conditions

OR met and heat sink is required

B. Heat Sink-Red Entry
Conditions Met.

FC P- 2. Primary Coolant Activity N/A N/A N/A
Loss 2 Level

Not Applicable

FC P- 3. Core Exit Thermocouple FC Core exit TCs [Unit 2] > 700 OF 700 OF (715 OF) are the site specific TC values.
Loss 3 Readings P-Loss [Unit 3] > 715 OF

A. Core exit thermocouples B.2
reading greater than (site
specific degree F)

FC P- 4. Reactor Vessel Water Level FC RVLIS [Unit2] < 41% [Unit 3] < [Unit2] < 41% [Unit 3] < 33% with no RCPs running are the site
Loss 4 A. RCS/RPV level less than (site P-Loss 33% with no RCPs running specific levels.

specific level for TOAF) D.3

FC P- 5. Not Applicable N/A N/A N/A
Loss 5 Not Applicable
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EI NIPEC
FPB# NEI IC Wording FPB #(s) IPEC FPB Wording Difference/Deviation Justification

FC P- 6. Containment Radiation N/A N/A N/A
Loss 6 Monitoring

Not Applicable

FC P- 7. Other Site Specific N/A N/A N/A
Loss 7 Indications

A. (site specific) as applicable

FC P- 8. Emergency Director FC Any condition in the opinion of None
Loss 8 Judgment P-Loss the Emergency Director that

A. Any condition in the opinion of FA4 indicates potential loss of the

the Emergency Director that Fuel Clad barrier

indicates Potential Loss of the
Fuel Clad Barrier
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RCS Fission Product Barrier Degradation Thresholds

NEI IPECFPB# NEI IC Wording FPB #(s) IPEC FPB Wording Difference/Deviation Justification

RCS 1. Critical Safety Function N/A N/A N/A
Loss 1 Status

Not Applicable

RCS 2. RCS Leak Rate RCS RCS leak rate resulting in a Table F-2 provides RCS subcooling values consistent with
Loss 2 A. RCS leak rate greater than Loss loss of RCS subcooling (< degradation of core cooling as identified in the Unit 2 and Unit 3

available makeup capacity as Table F-2) EOPs.

indicated by a loss of RCS Replaced "...greater than available makeup capacity as indicated
subcooling. by..." with "...resulting in..." By definition the leak rate must be in

excess of makeup capacity by virtue of the loss of RCS.

RCS 3. Not Applicable N/A N/A N/A
Loss 3 Not Applicable

RCS 4. SG Tube Rupture RCS Ruptured SG results in an ECCS None
Loss 4 A. RUPTURED SG results in an Loss (SI) actuation

ECCS (SI) actuation D.3

RCS 5. Not Applicable N/A N/A N/A
Loss 5 Not Applicable

RCS 6. Containment Radiation RCS [Unit 2] R-41 >1.25E-5 pCi/cc or IPEC containment high range radiation monitors cannot detect the
Loss 6 Monitoring Loss R-42 offscale due to RCS equivalent of Technical Specifictions coolant activity in containment.

A. Containment radiation CA1 leakage Readings on the RCS leak detection radiation monitoring system

monitor reading greater than [Unit 3] R-1 1 >1.25E-5 pCi/cc or has been identified for use in this threshold. See calculation "EAL

(site specific value) R-12 > 5.OE-2 pCi/cc due to Technical Basis Documentation for R-1 1, R-12, R-41 and R-42,
RCS leakage Calculation by Dennis Quinn, dated 11/23/10"

RCS 7. Other Site Specific N/A N/A N/A
Loss 7 Indications

A. (site specific) as applicable
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EI NIPEC
FPB#NEI IC Wording IPEC FPB Wording Difference/Deviation Justification

RCS 8. Emergency Director RCS Any condition in the opinion of None
Loss 8 Judgment Loss the Emergency Director that

A.Any condition in the opinion of E.4 indicates loss of the RCS barrier

the Emergency Director that
indicates Loss of the RCS
Barrier

RCS P- 1. Critical Safety Function RCS Integrity-Red entry conditions Added the words "and heat sink is required" to include NEI bases

Loss 1 Status P-Loss met that the threshold only applies when heat sink is required.

A. RCS Integrity-Red Entry A.1 OR
Conditions Met. Heat Sink-Red entry conditions

OR met and heat sink is required
B. Heat Sink-Red Entry

Conditions Met.

RCS P- 2. RCS Leak Rate RCS RCS leak rate indicated greater 87 gpm is the nominal charging pump capacity
Loss 2 A. RCS leak rate indicated P-Loss than 87 gpm The phrase "...with Letdown isolated" has been deleted as leakage

greater than (site specific D.2 is understood to not include any letdown flow. This wording would
capacity of one charging otherwise preclude unisolable CVCS leaks.
pump in the normal charging
mode) with Letdown isolated

RCS P- 3. Not Applicable N/A N/A N/A
Loss 3 Not Applicable

RCS P- 4. SG Tube Rupture N/A N/A N/A
Loss 4 Not Applicable

RCS P- 5. Not Applicable N/A N/A N/A
Loss 5 Not Applicable

RCS P- 6. Containment Radiation N/A N/A N/A

Loss 6 Monitoring

Not Applicable

58 of 103



EAL Comparison Matrix OSSI Project #06-0601 IPEC

EI NIPEC
FPB# NEI tC Wording FPB #(s) IPEC FPB Wording Difference/Deviation Justification

RCS P- 7. Other Site Specific N/A N/A N/A
Loss 7 Indications

A. (site specific) as applicable

RCS P- 8. Emergency Director RCS Any condition in the opinion of None
Loss 8 Judgment P-Loss the Emergency Director that

A. Any condition in the opinion of E.3 indicates potential loss of the

the Emergency Director that RCS barrier

indicates Potential Loss of the
RCS Barrier
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Containment Fission Product Barrier Degradation Thresholds

NEI IPECNEI NEI IC Wording FPB IPEC FPB Wording Difference/Deviation JustificationFPB# FPB #(s)

CMT 1. Critical Safety Function N/A N/A N/A
Loss 1 Status

Not Applicable

CMT 2. Containment Pressure CMT A containment pressure rise None
Loss 2 A. A containment pressure rise Loss followed by a rapid

followed by a rapid D.1 unexplained drop in

unexplained drop in containment pressure

containment pressure.
OR CMT

Loss Containment pressure or sump None

B. Containment pressure or level response not consistent
sump level response not D.2 with LOCA conditions
consistent with LOCA
conditions.

CMT 3. Core Exit Thermocouple N/A N/A N/A
Loss 3 Readings

Not Applicable
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NEI IPECFPB# NEI IC Wording FPB #(s) IPEC FPB Wording Difference/Deviation Justification

CMT 4. SG Secondary Side Release CMT Ruptured SG faulted outside of None
Loss 4 with P-to-S Leakage Loss containment

A. RUPTURED SG is also D.3
FAULTED outside of
containment.
OR

B. a. Primary-to-Secondary CMT Primary-to-Secondary leakrate None
leakrate greater than 10 Loss > 10 gpm.
gpm. D.4 AND
AND Unisolable steam release from

b. UNISOLABLE steam affected SG to the environment
release from affected
SG to the environment.

CMT 5. Containment Isolation CMT Inability to isolate all valves in Re-worded to focus on inability to isolate rather than failure of
Loss 5 Failure or Bypass Loss any one line isolation to allow immediate manual actions to isolate.

A. a. Failure of all valves in any E.5 AND
one line to close

Direct downstream pathway to
AND the environment exists after

b. Direct downstream containment isolation signal
pathway to the
environment exists after
containment isolation
signal.

CMT 6. Containment Radiation N/A N/A N/A
Loss 6 Monitoring

Not Applicable

CMT 7. Other Site Specific N/A N/A N/A
Loss 7 Indications

A. (site specific) as applicable
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NNEI EICWrigIPEC
FPB# NEI IC Wording FPB IPEC FPB Wording Difference/Deviation Justification

CMT 8. Emergency Director CMT Any condition in the opinion of None
Loss 8 Judgment Loss the Emergency Director that

A.Any condition in the opinion of E.6 indicates loss of the Containment
the Emergency Director that barrier

indicates Loss of the
Containment Barrier

CMT P- 1. Critical Safety Function CMT Containment-Red entry None

Loss 1 Status P-Loss conditions met

A. Containment-Red Entry A.1
Conditions Met.

CMT P- 2. Containment Pressure
Loss 2 A. Containment pressure greater CMT Containment pressure > 47 psig 47 psig is the site specific value.

than (site specific value) and P-Loss and rising
rising. D.5

OR IIB. CMT Containment hydrogen Containment hydrogen concentration > 4% is the threshold for
B. Explosive mixture exists P-Loss concentration > 4% combustible hydrogen.

inside containment.

OR D.6

C.a. Pressure greater thancontainment CMVT Containment pressure > Phase
co n CT onataionment pssurePhe Phase B isolation signal setpoint is the site specific actuation for

depressurization actuation P-Loss Bcontainment pressure control systems.
setpoint. D.7 following LOCA

AND AND Table F-3 provides criteria that meets the intent of a full train of

b. Less than one full train of Less than Table F-3 depressurization equipment.

depressurization equipment depressurization equipment Added "...as designed" to preclude classification under condition
operating. operating as designed when containment cooling equipment is not designed to be in

operation.
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NNEI EICWrigIPECFPB# NEI IC Wrding FPB #(s) IPEC FPB Wording Difference/Deviation Justification

CMT P- 3. Core Exit Thermocouple CMT Core exit TCs > 1200 0 F. 1200 0 F is the site specific temperature
Loss 3 Readings P-Loss AND

A. a. Core exit thermocouples in B.2 Core exit TCs not lowering within

excess of (site specific) 15 min. of restoration procedure
0 F. entry

AND

b. Restoration procedures Core exit TCs [Unit 2] > 700 0 F 700 OF (715 OF) is the site specific temperature
not effective within 15 [Unit 3] > 715 0 F. 41% (33%) w/ no RCPs are the site specific RVLIS levels
minutes. AND

OR RVLIS [Unit 2] < 41% [Unit 3]
< 33% w/ no RCPs

B.a Core exit thermocouples in A wD

excess of (site-specific) F. CMT AND
AND P-Loss Core exit TCs not lowering or Added criteria for user clarification defining conditions under which

RVLIS not rising within 15 min. of restoration procedures are effective.
b. Reactor vessel level below B.3 restoration procedure entry

(site specific level).
AND

c. Restoration procedures
not effective within 15
minutes.

CMT P- 4. SG Secondary Side Release N/A N/A N/A
Loss 4 with P-to-S Leakage

Not Applicable

CMT P- 5. Containment Isolation N/A N/A N/A
Loss 5 Failure or Bypass

Not Applicable

CMT P- 6. Containment Radiation CMT Containment radiation monitor R- R-25 or R-26 are the containment high range radiation monitors.
Loss 6 Monitoring P-Loss 25 or R-26 > 68 R/hr "68 Rlhr" is the site specific value. See calculation "EAL Technical

A. Containment radiation C.4 Basis Documentation for R-25 and R-26, Containment Radiation
monitor reading greater than Monitors, Calculation by Dennis Quinn, dated 11/2010"

(site specific value).
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NEI IPECFPB# NEI IC Wording FPB #(s) IPEC FPB Wording Difference/Deviation Justification

CMT P- 7. Other Site Specific N/A N/A N/A
Loss 7 Indications

A. (site specific) as applicable

CMT P- 8. Emergency Director CMT Any condition in the opinion of None
Loss 8 Judgment P-Loss the Emergency Director that

A. Any condition in the opinion of E.6 indicates potential loss of the

the Emergency Director that Containment barrier

indicates Potential Loss of the
Containment Barrier
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Category H

Hazards and Other Conditions Affecting Plant Safety

65 of 103



EAL Comparison Matrix OSSI Project #06-0601 IPEC

I PEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HU1 Natural or Destructive Phenomena HU1 Natural or destructive phenomena None
Affecting the PROTECTED AREA affecting the Protected Area

MODE: All MODE: All

NEI Ex. IPECEAL E NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1 Seismic event identified by any 2 HU1.1 Seismic event identified by any two Receipt of the specified annunciator is the site-specific method of
of the following: of the following: indicating a felt earthquake. The annunciator alarms at >0.01g.

" Seismic event confirmed by 9 Earthquake felt in plant

(site specific indication or EaUnhquakeSfeltii plant Added the word "Information" to National Earthquake Center asmethod) * Unit 3 "Seismic Event that is the proper name.
m earthquake feltin pantOccurred" alarm (Panel SDF) or

" Earthquake felt in plant any amber Peak Shock Added Note #4 to provide needed contact number and IPEC
" National Earthquake Center Annunciator light is lit coordinates for NEIC to confirm seismic activity in vicinity of

e National Earthquake IPEC.
Information Center (Note 4)

Note 4: The NEIC can be contacted by
calling (303) 273-8500 (normal hours),
or (303) 273-8428 (off normal hours).
Select option #1 and inform the analyst
you wish to confirm recent seismic
activity in the vicinity of IPEC. Provide
the analyst with the following IPEC
coordinates: 410 15' 55" north
latitude, 730 57' 08" west
longitude. Alternatively go to the
USGS NEIC website:
http:llearthquake.usgs.govleqcenterl.

2 Tornado striking within HU1.2 Tornado striking within Protected Sustained 90 mph (40 m/sec) wind is the Unit 3 site-specific
PROTECTED AREA boundary or Area boundary limiting wind speed.
high winds greater than (site OR Reformatted for consistent use of logic terms
specific mph)
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Sustained high winds > 90 mph (40
m/sec)

3 Internal flooding that has the HU1.4 Flooding in any Table H-1 area that Table H-1 provides the site specific area list
potential to affect safety related has the potential to affect safety-
equipment required by Technical related equipment needed for the
Specifications for the current current operating mode
operating mode in ANY of the
following areas:

(site specific area list)

4 Turbine failure resulting in casing HU1.3 Turbine failure resulting in EITHER: Reformatted consistent with logic term writing criteria.
penetration or damage to turbine Casing penetration
or generator seals OR

Damage to turbine or generator
seals

5 (Site specific occurrences HU1.5 River Water Level > 14 ft. 6 in. Both high and low river (Intake) water levels have been identified
affecting the PROTECTED (0MSL) for IPEC as other site-specific natural or destructive phenomena
AREA) OR appropriate for classification at the Unusual Event level.

Service Water Bay (Intake River water bay water level > 14 ft. 6 in. (0MSL) is the flood level.
Structure) water level < 4 ft. 5 in. Service Water Bay (Intake Structure) water level < 4 ft. 5 in.
(0MSL) (0MSL) is the design minimum level for the Service Water flow.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HU2 FIRE within the PROTECTED HU2 Fire within the Protected Area not None
AREA not extinguished within 15 extinguished within 15 minutes of
minutes of detection or detection or explosion within the
EXPLOSION within the Protected Area
PROTECTED AREA MODE: All

MODE: All

NEI Ex. NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

FIRE not extinguished within 15 HU2.1 Fire in any Table H-i area not Replaced "in ANY of the following areas:" with "...any Table H-1
minutes of control room extinguished within 15 minutes area..." to be consistent with the generic NEI 99-01 bases that the
notification or verification of a (Note 3) of Control Room EAL is intended to address fires in areas "containing functions and
control room FIRE alarm in ANY notification or verification of a systems required for safe shutdown". Placed the areas of concern
of the following areas: control room fire alarm before the modifiers for proper sentence structure.

(site specific area list) Note 3: The Emergency Director Note 3 implements the generic HU2 note.
should not wait until the applicable

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

2 EXPLOSION within the HU2.1 Explosion within the Protected None
PROTECTED AREA Area
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HU3 Release of toxic, corrosive, HU3 Release of toxic, corrosive, None
asphyxiant, or flammable gases asphyxiant or flammable gases
deemed detrimental to NORMAL deemed detrimental to normal
PLANT OPERATIONS plant operations

MODE: All MODE: All

NEI Ex. NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation Justification
EAL # EAL #

1 Toxic, corrosive, asphyxiant or HU3.1 Toxic, corrosive, asphyxiant or None
flammable gases in amounts that flammable gases in amounts that
have or could adversely affect have or could adversely affect
NORMAL PLANT OPERATIONS normal plant operations

2 Report by local, county or state HU3.2 Recommendation by local, county Revised wording to reflect "Recommendation to.." vs.
officials for evacuation or or state officials to evacuate or "Report..for.." as the later make no grammatical sense.
sheltering of site personnel based shelter site personnel based on
on an off-site event offsite event
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HU4 Confirmed SECURITY HU4 Confirmed security condition or None
CONDITION or Threat Which threat which indicates a potential
Indicates a Potential Degradation degradation in the level of safety
in the Level of Safety of the Plant of the plant

MODE: All MODE: All

NEI Ex. IEALCEAL # NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation Justification

1 A SECURITY CONDITION that HU4.1 A security condition that does The NEI Example EALs have been combined in one plant EAL.
does NOT involve a HOSTILE not involve a hostile action as
ACTION as reported by the (site- reported by the Security Shift The "Security Shift Supervisor" is the site-specific security
specific security shift supervision) Supervisor supervision.

2 A credible site-specific security OR
threat notification A credible site-specific security

threat notification
3 A validated notification from NRC

providing information of an aircraft
threat A validated notification from NRC

providing information of an
aircraft threat
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HU5 Other Conditions Exist Which in HU6 Other conditions exist that in the The NEI acronym "NOUE" has been implemented as "UE" for
the Judgment of the Emergency judgment of the Emergency simplification.
Director Warrant Declaration of a Director warrant declaration of a Replaced the word "which" with "that" for proper grammar.
NOUE UE

MODE: All MODE: All

NEI Ex. IPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

Other conditions exist which in the HU6.1 Other conditions exist that in the Replaced the word "which" with "that" for proper grammar.
judgment of the Emergency judgment of the Emergency
Director indicate that events are in Director indicate that events are
progress or have occurred which in progress or have occurred
indicate a potential degradation of which indicate a potential
the level of safety of the plant or degradation of the level of safety
indicate a security threat to facility of the plant or indicate a security
protection has been initiated. No threat to facility protection has
releases of radioactive material been initiated. No releases of
requiring off-site response or radioactive material requiring
monitoring are expected unless offsite response or monitoring
further degradation of safety are expected unless further
systems occurs. degradation of safety systems

occurs
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NE! C# NI I WoringPEC
NEI IC# NE IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HA1 Natural or destructive phenomena HA1 Natural or destructive phenomena affecting None
affecting VITAL AREAS Vital Areas

MODE: All MODE: All

NEI IPEC
Ex. NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

EAL #

a. Seismic event greater than HA1.1 Two or more annunciators are lit on the Peak Added the word "Information" to National Earthquake
Operating Basis Earthquake Shock Annunciator panel, one of which is red Center as that is the proper name.
(OBE) as indicated by (site AND
specific seismic Strong Motion Event Indicator is lit "Two or more annunciators are lit on the Peak Shock
instrumentation) reading (site AND Annunciator panel, one of which is red AND Strong
specific OBE limit). Earthquake confirmed by any of the Motion Event Indicator is lit" is the site specific indication

AND following: of the OBE.
b. Earthquake confirmed by a Earthquake felt in plant Added Note #4 to provide needed contact number and

ANY of the following: a National Earthquake Information Center IPEC coordinates for NEIC to confirm seismic activity in
" Earthquake felt in plant (Note 4) vicinity of IPEC.
" National Earthquake * Control Room indication of degraded

Center performance of systems required for the
*Control Room indication of safe shutdown of the plant

degraded performance of
systems required for the Note 4: The NEIC can be contacted by
safe shutdown of the calling (303) 273-8500 (normal hours), or
plant. (303) 273-8428 (off normal hours). Select

option #1 and inform the analyst you wish to
confirm recent seismic activity in the vicinity
of IPEC. Provide the analyst with the
following IPEC coordinates: 411 15' 55'
north latitude, 730 57' 08" west longitude.
Alternatively go to the USGS NEIC website:
http://earthquake.usgs.gov/eqcenter/.
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2 Tornado striking or high winds HA1.2 Tornado striking or sustained high winds > 90 Sustained 90 mph (40 m/sec) wind is the site-specific
greater than (site specific mph) mph (40 m/sec) resulting in EITHER: wind speed.
resulting in VISIBLE DAMAGE to
ANY of the following structures Visible damage to any Table H-1 plant Added "...any Table H-..." to be consistent with the
containing safety systems or structures containing safety systems or generic NEI 99-01 bases that the EAL is intended to
components OR control room components address visible damage to structures/equipment
indication of degraded OR "containing functions and systems required for safe
performance of those safety shutdown."
systems: Control Room indication of degraded Deleted the word those'.

performance of safety systems

(site specific structure list) Reformatted for consistent use of logic terms

Internal flooding in ANY of the HA1.5 Flooding in any Table H-1 area resulting in Deleted the term "Internal" as flooding from any source
following areas resulting in an EITHER: meets the criteria.
electrical shock hazard that
precludes access to operate or An electrical shock hazard that precludes Table H-1 provides the site specific list of areas.
monitor safety equipment OR necessary access to operate or monitor Deleted the word "those".
control room indication of degraded safety equipment Added the word "necessary" to preclude classificationperormnd the thord "necesary ORpeld asfcto
performance of those safety OR based on loss of access to equipment or systems not
systems: Control room indication of degraded necessary for the current plant conditions.

(site specific area list) performance of safety systems Reformatted for consistent use of logic terms

Turbine failure-generated HA1.4 Turbine failure-generated projectiles resulting Table H-1 provides the site specific list of areas.
PROJECTILES resulting in in EITHER:
VISIBLE DAMAGE to or Deleted the word "those".
penetration of ANY of the following Visible damage to or penetration of any Reformatted for consistent use of logic terms
structures containing safety Table H-1 area containing safety systems
systems or components OR control or components
room indication of degraded OR
performance of those safetysystems: Control room indication of degraded

performance of safety systems

(site specific structure list)

Vehicle crash resulting in VISIBLE HA1.3 Vehicle crash resulting in EITHER: Table H-1 provides the site specific list of areas.
DAMAGE to ANY of the following
structures containing safety Visible damage to any Table H-1 plant Deleted the word "those".
systems or components OR control structures containing safety systems or Reformatted for consistent use of logic terms
room indication of degraded components
performance of those safety OR
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systems: Control Room indication of degraded
performance of systems

(site specific structure list)

6 (Site specific occurrences) HA1.6 River Water Level > 15 ft. (OMSL) Both high and low river (Intake) water levels have been
identified as other site-specific natural or destructiveresulting in VISIBLE DAMAGE to OR phenomena appropriate for classification at the Alert

ANY of the following structures
containing safety systems or Low Service Water Bay (Intake Structure) level.
components OR control room level resulting in a loss of service water flow A river water level of 15.25 ft. (rounded to 15 ft.) is
indication of degraded performance considered the critical elevation beyond which water

of those safety systems would begin to enter plant buildings.
Low intake levels could be caused either by Intake
Structure and/or Traveling Screen blockage due to debris
or ice or due to a loss of level in the Hudson River. This
represents a significant challenge to plant safety.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HA2 FIRE or EXPLOSION affecting HA2 Fire or explosion affecting the operability of None
the operability of plant safety plant safety systems required to establish or
systems required to establish or maintain safe shutdown
maintain safe shutdown MODE: All

MODE: All

NEI Ex. IPEC
EAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

FIRE or EXPLOSION resulting HA2.1 Fire or explosion resulting in visible EITHER: Replaced "ANY of the following structures containing
in VISIBLE DAMAGE to ANY of
the following structures Damage to any Table H-1 area containing safety systems or components" with "...any Table H-1
containing safety systems or safety systems or components area containing safety systems or components..." TableH-1 provides the site specific list of areas containing
components OR control room OR safety systems or components.
indication of degraded
performance of those safety Control Room indication of degraded Deleted the word "those".
systems: performance of safety systems Reformatted for consistent use of logic terms

(site specific structure list)
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HA3 Access to a VITAL AREA Is HA3 Access to a vital area is prohibited due to release None
Prohibited Due To Release of of toxic, corrosive, asphyxiant or flammable gases
Toxic, Corrosive, Asphyxiant or which jeopardizes operation of systems required
Flammable Gases Which to maintain safe operations or safely shutdown the
Jeopardizes Operation of reactor
Systems Required to Maintain MODE: All
Safe Operations or Safely
Shutdown the Reactor

MODE: All

NEI Ex. EIIPECEAL E NEI Example EAL Wording IEL IPEC EAL Wording Difference/Deviation Justification

Access to a VITAL AREA is HA3.1 Access to any Table H-1 area is prohibited due to Table H-1 provides the site-specific list of vital areas
prohibited due to toxic, corrosive, toxic, corrosive, asphyxiant or flammable gases containing equipment necessary for safe shutdown.
asphyxiant or flammable gases which jeopardize operation of systems required to The table has been added to this EAL for
which jeopardize operation of maintain safe operations or safely shut down the clarification.
systems required to maintain safe reactor The NEI phrase "a VITAL" has been replaced with
operations or safely shutdown the "any Table H-1 area" for consistency with other
reactor Hazards EALs. The indefinite adjective "a" is

ambiguous and could infer that the threshold is met
only when one area (but not more than one area) is
affected. The term any means one or more.
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NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HA4 HOSTILE ACTION within the OWNER HA4 Hostile action within the owner controlled None
CONTROLLED AREA or Airborne Attack area or airborne attack threat
Threat

MODE: All

NEI E NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation Justification
EAL # EAL #

1 A HOSTILE ACTION is occurring or has HA4.1 A hostile action is occurring or has Example EALs #1 and #2 have been combined into
occurred within the OWNER occurred within the Owner Controlled a single EAL for usability.
CONTROLED AREA as reported by the Area as reported by the Security Shift 'Security Shift Supervisonr' is the site-specific title
(site-specific security shift supervision. Supervisor for security shift supervision.

OR
2 A validated notification from NRC of an

airliner attack threat within 30 minutes of A validated notification from NRC of an
the site airliner attack threat within 30 minutes of

I the site I
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NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HA5 Control Room Evacuation Has HA5 Control Room evacuation has been None
Been Initiated initiated

MODE: All MODE: All

NEI Ex. IPECEI E NEI Example EAL Wording EA IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

1 (Site-specific procedure) requires HA5.1 Control Room evacuation initiated The EAL wording has been revised to reflect the IC which is
control room evacuation initiation of Control Room evacuation. Classification is

independent of any procedure entry or requirement as the
decision to evacuate the Control Room is made by the Shift
Manager.
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NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

HA6 Other Conditions Exist Which in HA6 Other conditions exist that in the Replaced the word "which" with "that" for proper grammar.
the Judgment of the Emergency judgment of the Emergency Director
Director Warrant Declaration of an warrant declaration of an Alert
Alert MODE: All

MODE: All

NEI Ex. NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation Justification
EAL # EAL #

1 Other conditions exist which in the HA6.1 Other conditions exist that in the Replaced the word "which" with "that" for proper grammar.
judgment of the Emergency judgment of the Emergency Director Added the words "beyond the site boundary" to clarify where
Director indicate that events are in indicate that events are in progress or the impact of the release applies for consistency with the
progress or have occurred which have occurred which involve EITHER: SAE definition.
involve an actual or potential An actual or potential substantial Added 'EITHER...OR" and indentation to improve readability.
substantial degradation of the degradation of the level of safety of the
level of safety of the plant or a plant
security event that involves
probable life threatening risk to OR
site personnel or damage to site A security event that involves probable
equipment because of HOSTILE life threatening risk to site personnel or
ACTION. Any releases are damage to site equipment because of
expected to be limited to small hostile action
fractions of the EPA Protective
Action Guideline exposure levels Any releases are expected to be limited

to small fractions of the EPA Protective
Action Guideline exposure levels beyond
the site boundary.
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NEI IC# NEI IC Wording IC(s) IPEC IC Wording Difference/Deviation Justification

HS2 Control room evacuation has been HS5 Control Room evacuation has been None
initiated and plant control cannot initiated and plant control cannot be
be established established

MODE: All MODE: All

NEI Ex. IPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1 Control room evacuation has been HS5.1 Control Room evacuation has been 15 minutes is the site-specific period to establish plant

initiated, initiated control.

AND AND

Control of the plant cannot be Control of the plant cannot be

established within (site-specific) established within 15 min.

minutes
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HS3 Other Conditions Exist Which in HS6 Other conditions exist that in the Replaced the word "which" with "that" for proper grammar.
the Judgment of the Emergency judgment of the Emergency Director
Director Warrant Declaration of warrant declaration of Site Area
Site Area Emergency Emergency

MODE: All MODE: All

NEI Ex. NEI Example EAL Wording EALPC IPEC EAL Wording Difference/Deviation Justification

Other conditions exist which in HS6.1 Other conditions exist that in the EPA PAG values have been added for clarification.
the judgment of the Emergency judgment of the Emergency Director Replaced the word "which" with "that" for proper grammar.
Director indicate that events are indicate that events are in progress or
in progress or have occurred have occurred which involve EITHER: Added "EITHER.. OR" and indentation to improve readability.
which involve actual or likely Actual or likely major failures of plant
major failures of plant functions functions needed for protection of the
needed for protection of the public
public or HOSTILE ACTION that
results in intentional damage or OR
malicious acts; (1) toward site Hostile action that results in intentional
personnel or equipment that could damage or malicious acts; 1) toward
lead to the likely failure of or; (2) site personnel or equipment that could
that prevent effective access to lead to the likely failure of or; 2) that
equipment needed for the prevent effective access to equipment
protection of the public. Any needed for the protection of the public
releases are not expected to
result in exposure levels which Any releases are not expected to result
exceed EPA Protective Action in exposure levels which exceed EPA
Guideline exposure levels Protective Action Guideline exposure
beyond the site boundary levels (1 Rem TEDE and 5 Rem thyroid

CDE) beyond the site boundary.
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NEI Ex. NEI Example EAL Wording EPE# IPEC EAL Wording Difference/Deviation Justification
EAL # EAL #

A HOSITLE ACTION is occurring HS4.1 A hostile action is occurring or has The "Security Shift Supervisor" is the title of the site-specific
or has occurred within the occurred within the Protected Area as security shift supervision.
PROTECTED AREA as reported reported by the Security Shift Supervisor
by the (site-security shift
supervision)
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NEI IC# NEI IC Wording IC#s) IPEC IC Wording Difference/Deviation Justification

HG1 HOSTILE ACTION Resulting in HG4 Hostile action resulting in loss of physical None
Loss Of Physical Control of the control of the facility
Facility MODE: All

MODE: All

NEI Ex. IPEC

EAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1 A HOSTILE ACTION has HG4.1 A hostile action has occurred such that Example EALs #1 and #2 have been combined into a single
occurred such that plant plant personnel are unable to operate EAL.
personnel are unable to operate equipment required to maintain safety Deleted "... for a freshly off-loaded reactor core in pool". The
equipment required to maintain functions term "freshly off-loaded reactor core in pool" is not defined
safety functions. OR for IPEC. Classification will be based on ED judgment

regarding the possibility of imminent fuel damage due to
2 A HOSTILE ACTION has caused A hostile action has caused failure of Spent Fuel Cooling system failures.

failure of Spent Fuel Cooling Spent Fuel Cooling Systems and
Systems and IMMINENT fuel imminent fuel damage is likely
damage is likely for a freshly off-
loaded reactor core in pool.
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HG2 Other conditions exist which in HG6 Other conditions existing that in the Replaced the word "which" with "that" for proper grammar.
the judgment of the Emergency judgment of the Emergency Director
Director warrant declaration of a warrant declaration of General
General Emergency Emergency

MODE: All MODE: All

NEI Ex* NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

Other conditions exist which in HG6.1 Other conditions exist that in the Replaced the word "which" with "that" for proper grammar.
the judgment of the Emergency judgment of the Emergency Director EPA PAG values have been added for clarification.
Director indicate that events are indicate that events are in progress or
in progress or have occurred have occurred which involve EITHER: Replaced "...offsite for more than the immediate site area"

with "beyond the site boundary" to be consistent with the SAEwhich involve actual or Actual or imminent substantial core definition.
IMMINENT substantial core degradation or melting with potential
degradation or melting with for loss of containment integrity Added "EITHER.. OR" and indentation to improve readability.
potential for loss of containment
integrity or HOSTILE ACTION OR
that results in an actual loss of Hostile action that results in an actual
physical control of the facility, loss of physical control of the facility
Releases can be reasonably
expected to exceed EPA Releases can be reasonably expected
Protective Action Guideline to exceed EPA Protective Action
exposure levels off-site for more Guideline exposure levels (1 Rem TEDE
than the immediate site area and 5 Rem thyroid CDE) beyond the site

boundary.
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System Malfunction
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SU1 Loss of all Off-site AC power to SU1 Loss of all offsite AC power to None
emergency busses for 15 emergency buses for 15
minutes or longer. minutes or longer

MODE: Power Operation, MODE: Power Operation,
Startup, Hot Standby, Hot Startup, Hot Standby, Hot
Shutdown Shutdown

NEI Ex. IPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

Loss of all off-site AC power to SU1.1 Loss of all offsite AC power Table S-1 provides a list of AC power sources.
(site specific emergency busses) (Table S-1) to 480 V Safeguard Buses 5A, 2A13A, 6A are the IPEC emergency buses.
for 15 minutes or longer, safeguards buses (5A, 2A/3A,
Note: The Emergency Director 6A) for > 15 min. (Note 3) Note 3 implements the generic SU1 note though the wording has been

should not wait until the Note 3: The Emergency Director made consistent with the similar note utilized in the Cold Shutdown and
applicable time has elapsed, should not wait until the applicable Hazards categories by deleting the words "...has exceeded".
but should declare the event time has elapsed, but should
as soon as it is determined declare the event as soon as it is
that the condition has determined that the condition will
exceeded, or will likely likely exceed the applicable time.
exceed, the applicable time
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SU2 Inability to Reach Required SU3 Inability to reach required None
Shutdown Within Technical shutdown within Technical
Specification Limits Specification limits

MODE: Power Operation, MODE: Power Operation, Startup,
Startup, Hot Standby, Hot Hot Standby, Hot Shutdown
Shutdown

NEI Ex. NEIPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1 Plant is not brought to required SU3.1 Plant is not brought to required None
operating mode within Technical operating mode within Technical
Specifications LCO Action Specifications LCO action
Statement Time statement time
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NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

SU3 UNPLANNED loss of safety SU4a UNPLANNED loss of safety None
system annunciation or indication system annunciation or indication
in the control room for 15 minutes in the control room for 15 minutes
or longer or longer

MODE: Power Operation, Startup, MODE: Power Operation, Startup,
Hot Standby, Hot Shutdown Hot Standby, Hot Shutdown

NEI Ex. NIIPECEAL # NEI Example EAL Wording EAL IPEC EAL Wording Difference/Deviation Justification

UNPLANNED Loss of greater SU4.1 Unplanned loss of> A site specific list of control room safety system annunciation and
than approximately 75% of the approximately 75% of indication is not listed in this EAL. Safety related annunciation and
following for 15 minutes or longer: annunciators or indicators indications are numerous and varied. Just as the Shift Manager is
a. (Site specific control room associated with safety systems on expected to use his/her judgement in assessing the loss of 75% of
ORsafety system annunciation) Control Room panels for > 15 safety related annunciation and indication, the Shift Manager is best
b. (Site specific control room min. (Note 3) situated to assess those Control Room panel indicators and

safety system indication) Note 3: The Emergency Director annunciation that are associated with safety systems.
should not wait until the applicable Note 3 implements the generic SU3 note though the wording has

Note: The Emergency Director time has elapsed, but should declare been made consistent with the similar note utilized in the Cold
should not wait until the the event as soon as it is determined Shutdown and Hazards categories by deleting the words "...has
applicable time has elapsed, that the condition will likely exceed exceeded".
but should declare the event the applicable time.
as soon as it is determined
that the condition has
exceeded, or will likely exceed,
the applicable time
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NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

SU4 Fuel Clad Degradation SU5 Fuel clad degradation None

MODE: Power Operation, MODE: Power Operation, Startup,
Startup, Hot Standby, Hot Hot Standby, Hot Shutdown
Shutdown

NEI Ex. IPECEA E NEI Example EAL Wording IL IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

1 (Site specific radiation monitor SU5.1 Unit 3: 1(2)RM063AIB Gross Only Unit 3 has installed RCS letdown radiation monitoring.
readings indicating fuel clad Failed Fuel Detector High alarm
degradation greater than (> 50 pCi/ml) 1(2)RM063it B Gross Failed Fuel Detector High alarm (> 50 flCi/ml)

Technical Specification allowable is the site specific radiation monitor reading indicating fuel clad

limits.) degradation greater than Technical Specification allowable limits.

2 (Site specific coolant sample SU5.2 Coolant sample activity: These thresholds represent the site specific Technical Specification
activity value indicating fuel clad coolant activity limits.
degradation greater than Unit 2: > 60 pCi/gm 1-131 dose
Technical Specification allowable
limits.) equivalent

Unit 3: Outside acceptable
region of Technical
Specification Figure
3.4.16-1
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NEI O# NI I WoringIPEC

NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

SU5 RCS Leakage SU6 RCS leakage None

MODE: Power Operation, MODE: Power Operation, Startup,
Startup, Hot Standby, Hot Hot Standby, Hot Shutdown
Shutdown

NEI Ex. IPECEAL E NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

Unidentified or pressure SU6.1 Unidentified or pressure boundary SU6.1 implements Example EALs #1 and #2. These were combined
boundary leakage greater than leakage> 10 gpm for improved usability.
10gpm OR

2 Identified leakage greater than Identified leakage > 25 gpm
25 gpm
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SU6 Loss of all On-site or Off-site SU4b Loss of all onsite or offsite None
communications capabilities communications capabilities

MODE: Power Operation, MODE: Power Operation, Startup,
Startup, Hot Standby, Hot Hot Standby, Hot Shutdown
Shutdown

NEAL EX NEI Example EAL Wording EALC IPEC EAL Wording Difference/Deviation Justification

1 Loss of all of the following on- SU4.2 Loss of all Table S-3 onsite SU4.2 implements Example EALs #1 and #2. These were combined
site communication methods
affecting the ability to perform (internal) communications for improved usability.

routine operations, capability affecting the ability to The NEI example EALs specify site-specific lists of onsite and offsite
perform routine operations communications capability. The IPEC EAL lists these capabilities in

(site specific list of OR Table S-2 because the number of communications methods is too
communications methods) Loss of all Table S-3 offsite long to include within the text of the EAL.

2 Loss of all of the following off- (external) communications The adjectives "(internal)" and "(external)" have been added to the
site communication methods capability affecting the ability to IPEC EAL for clarification. The terms "onsite/offsite" could be
affecting the ability to perform perform offsite notifications interpreted as the location in which the communication originates
offsite notifications. instead of the location to which communication is directed.

(site specific list of
communications methods)
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NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

SU8 Inadvertent Criticality SU2 Inadvertent criticality None

MODE: Hot Standby, Hot MODE: Hot Standby, Hot
Shutdown Shutdown

NEI Ex. IPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

1 UNPLANNED sustained positive N/A N/A NEI Example EAL #1 has not been implemented because it applies
period observed on nuclear only to BWR plants. IPEC is a PWR. PWRs are not equipped with
instrumentation [BWR] period meters.

2 UNPLANNED sustained positive SU2.1 Unplanned sustained positive None
startup rate observed on nuclear startup rate observed on nuclear
instrumentation [PWR] instrumentation
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SA2 Automatic Scram (Trip) fails to SA2 Automatic trip fails to shutdown Deleted "Scram" as that is a BWR specific term.
shutdown the reactor and the the reactor and the manual
manual actions taken from the actions taken from the reactor
reactor control console are control console are successful in
successful in shutting down the shutting down the reactor
reactor MODE: Power Operation,

MODE: Power Operation, Startup

Startup

NEI Ex. NEIPECEA NEI Example EAL Wording iEL IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

a. An automatic scram (trip) SA2.1 Failure of an automatic trip The NEI phrase "An automatic scram (trip) failed to shutdown thefailed to shutdown the signal to reduce power range reactor" has been replaced with "Failure of an automatic trip signal
reactor. < 5% to reduce power range < 5%" for clarification of the meaning of a

AND AND successful scram. Following a successful reactor trip, a prompt drop
in reactor power to subcriticality should occur. This is defined to be

Manual trip actions taken at the below the power range setpoint of 5%.
b. Manual actions taken at the reactor control console are The NEI phrase "Manual actions taken at the reactor control console

successfully shutdown the successfully shutdown the reactor as indicated by (site specific

reactor as indicated by (site indications of plant shutdown" has been replaced with "Manual trip
specific indications of plant actions taken at the reactor control console are successful "as the
shutdown). successful shutdown criteria has been included in the first condition.
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SA4 UNPLANNED Loss of safety SA4 Unplanned loss of safety system None
system annunciation or indication annunciation or indication in the
in the control room with EITHER control room with either (1) a
(1) a SIGNIFICANT TRANSIENT significant transient in progress, or
in progress, or (2) compensatory (2) compensatory indicators
indicators unavailable unavailable

MODE: Power Operation, MODE: Power Operation, Startup,
Startup, Hot Standby, Hot Hot Standby, Hot Shutdown
Shutdown

NEAL Ex IPEC
NEI Ex. NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

a. UNPLANNED loss of greater SA4.1 Unplanned loss of > A site specific list of control room safety system annunciation andthan approximately 75% of the

following for 15 minutes or approximately 75% of indication is not listed in this EAL. Safety related annunciation and
longer: annunciators or indicators indications are numerous and varied. Just as the Shift Manager islo ter: sassociated with safety systems expected to use his/her judgement in assessing the loss of 75% of
* (Site specific control room on Control Room panels for > 15 safety related annunciation and indication, the Shift Manager is

safety system min. (Note 3) best situated to assess those Control Room panel indicators and
annunciation) annunciation that are associated with safety systems.
OR AND EITHER:

" (Site specific control room The NEI indefinite article "A" has been replaced with the term "any"
safety system indication) Any significant transient is to improve precision and avoid ambiguity. The term "any" means

b. EITHER of the following: in progress, Table S-2 one or more." The indefinite article "a" means one single transient
* A SIGNIFICANT OR but lacks specificity if more than one unplanned transient occurs.

TRANSIENT is in progress. Compensatory indications The IPEC wording resolves this concern.

* Compensatory indications are unavailable Table S-2 provides the list of events that constitute a "significant
are unavailable transient" as specified in the NEI 99-01 Section 5.4 definition of

Note 3: The Emergency Director significant transient.
Note: The Emergency Director should not wait until the applicable

should not wait until the time has elapsed, but should declare Note 3 implements the generic SU1 note though the wording has
applicable time has elapsed, the event as soon as it is determined been made consistent with the similar note utilized in the Cold
but should declare the event that the condition will likely exceed Shutdown and Hazards categories by deleting the words "...has
as soon as it is determined the applicable time. exceeded".
that the condition has
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exceeded, or will likely
I I exceed, the applicable time
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NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

SA5 AC power capability to SA1 AC power capability to The term "station blackout" was replaced with "loss of all AC power
emergency busses reduced to a safeguards buses reduced to a to safeguard buses" as this clearly describes the intended condition
single power source for 15 single power source for 15 leading to the SAE threshold in SS1.1. Station Blackout is not an
minutes or longer such that any minutes or longer such that any operationally defined term for loss of all AC to emergency buses.
additional single failure would additional single failure wouldresultiona stiongle balackwout, resutioalt inglos ofalue ACweo "Safeguard buses" is the site specific term for "emergency buses".result in station blackout. result in loss of all AC power to

MODE: Power Operation, safeguards buses

Startup, Hot Standby, Hot MODE: Power Operation,
Shutdown Startup, Hot Standby, Hot

Shutdown

NEI Ex. NEIPECEAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

a. AC power capability to (site- SA1 .1 AC power capability to 480 V The term "station blackout" was replaced with "loss of all AC power
specific emergency busses) safeguards buses (5A, 2A/3A, to safeguard buses" as this clearly describes the intended condition
reduced to a single power 6A) reduced to a single power leading to the Alert threshold. Station Blackout is not an operationally
source for 15 minutes or source (Table S-1) for > 15 min. defined term for loss of all AC to emergency buses.
longer. (Note 3) such that any additional The NEI phrase "...AND.. will..." has been changed to "...such

AND single failure would result in loss that.. would..." to clarify the consequences if the single remaining
of all AC power to safeguard power source were to be lost.

b. Any additional single power buses
source failure will result in Table S-1 provides a list of AC power sources.
station blackout. Note 3: The Emergency Director

should not wait until the applicable 480 V safeguards buses (SA, 2A13A, 6A) are the IPEC emergency
Note: The Emergency Director time has elapsed, but should declare buses.

should not wait until the the event as soon as it is determined Note 3 implements the generic SA5 note though the wording has
applicable time has elapsed, that the condition will likely exceed bee madec entw the similar note ute the Cold
but should declare the event the applicable time. been made consistent with the similar note utilized in the Cold
as soon as it Is determined Shutdown and Hazards categories by deleting the words "...has
that the condition has exceeded".
exceeded, or will likely
exceed, the applicable time
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NEI IC# NEI IC Wording IPEC IPEC IC Wording Difference/Deviation JustificationIC#(s)

SS1 Loss of all Off-site and all On- SS1a Loss of all offsite and all onsite "Safeguard buses" is the site specific term for "emergency buses".
Site AC power to emergency AC power to safeguards buses
busses for 15 minutes or longer, for 15 minutes or longer

MODE: Power Operation, MODE: Power Operation,
Startup, Hot Standby, Hot Startup, Hot Standby, Hot
Shutdown Shutdown

NEI Ex. NEI Example EAL Wording IPEC IPEC EAL Wording Difference/Deviation Justification
EAL # EAL # PCEL odn

Loss of all Off-Site and all On- SS1.1 Loss of all offsite and all onsite Table S-1 provides a list of AC power sources.
Site AC power to (site specific AC power (Table S-1) to 480 V 480 V safeguards buses (5A, 2A/3A, 6A) are the IPEC emergency
emergency busses) for 15 safeguards buses (5A, 2A/3A, buses.
minutes or longer 6A) for > 15 mai. (Note 3) Note 3 implements the generic SS1 note though the wording has
Note: The Emergency Director Note 3: The Emergency Director been made consistent with the similar note utilized in the Cold
should not wait until the applicable should not wait until the applicable Shutdown and Hazards categories by deleting the words "...has
time has elapsed, but should declare time has elapsed, but should
the event as soon as it is determined declare the event as soon as it is exceeded".
that the condition has exceeded, or determined that the condition will
will likely exceed, the applicable time likely exceed the applicable time.
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NEI C# NI I WoringIPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

SS2 Automatic Scram (Trip) fails to SS2 Automatic trip fails to shutdown Deleted term "Scram" as it is BWR specific.
shutdown the reactor and the reactor and manual actions
manual actions taken from the taken from the reactor control
reactor control console are not console are not successful in
successful in shutting down the shutting down the reactor
reactor MODE: Power Operation,
MODE: Power Operation, Startup

Startup

NEI Ex. IPEC
EAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

a. An automatic scram (trip) SS2.1 Failure of an automatic trip The NEI phrase "An automatic scram (trip) failed to shutdown the
failed to shutdown the reactor, signal to reduce power range reactor" has been replaced with "Failure of an automatic trip signal

<5% to reduce power range < 5%" for clarification of the meaning of a
AND AND successful scram. Following a successful reactor trip, a prompt drop

in reactor power to subcriticality should occur. This is defined to be
b. Manual actions taken at the Manual trip actions taken at the below the power range setpoint of 5%.

reactor control console do not reactor control console are not
shutdown the reactor as successful The NEI phrase "Manual actions taken at the reactor control console
indicated by (site specific do not shutdown the reactor as indicated by (site specific indications
indications of reactor not of reactor not shutdown)" has been replaced with "Manual trip
shutdown). actions taken at the reactor control console are not successful " as

the successful shutdown criteria has been included in the first
condition.
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IPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

SS3 Loss of all vital DC power for 15 SS1b Loss of all vital DC power for 15 None
minutes or longer. minutes or longer

MODE: Power Operation, MODE: Power Operation,
Startup, Hot Standby, Hot Startup, Hot Standby, Hot
Shutdown Shutdown

NEI Ex. IPEC
EAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

Less than (site specific bus SS1.2 < 105 VDC bus voltage Note 3 implements the generic SS3 note though the wording has
voltage indication) on all (site indications on all safety-related been made consistent with the similar note utilized in the Cold
specific Vital DC busses) for 15 DC buses for_> 15 min. (Note 3) Shutdown and Hazards categories by deleting the words "..has
minutes or longer Note 3: The Emergency Director exceeded".
Note: The Emergency Director should not wait until the applicable

should not wait until the time has elapsed, but should
applicable time has elapsed, declare the event as soon as it Is
but should declare the event determined that the condition will
as soon as it is determined likely exceed the applicable time.
that the condition has
exceeded, or will likely
exceed, the applicable time
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IPEC
NEI IC# NEI IC Wording IC(s) IPEC IC Wording Difference/Deviation Justification

SS6 Inability to Monitor a SS4 Inability to monitor a significant None
SIGNIFICANT TRANSIENT in transient in progress
Progress MODE: Power Operation,

MODE: Power Operation, Startup, Hot Standby, Hot
Startup, Hot Standby, Hot Shutdown
Shutdown

NEI Ex. NEIPECEA NEI Example EAL Wording EA IPEC EAL Wording Difference/Deviation JustificationEAL # EAL #

a. Loss of greater than SS4.1 Loss of > approximately 75% of A site specific list of control room safety system annunciation and
approximately 75% of the annunciators or indicators indication is not listed in this EAL. Safety related annunciation and
following for 15 minutes or associated with safety systems indications are numerous and varied. Just as the Shift Manager is
longer: on Control Room panels expected to use his/her judgement in assessing the loss of 75% of
" (Site specific control room AND safety related annunciation and indication, the Shift Manager is best

safety system Any significant transient is in situated to assess those Control Room panel indicators and
annunciation) progress, Table S-2 annunciation that are associated with safety systems.
OR

• (Site specific control room AND The NEI phrase "SIGNIFICANT TRANSIENT in progress" has been
safety system indication) Compensatory indications are replaced with "Any significant transient is in progress, Table S-2" to

AND unavailable improve specificity and clarity, and avoid ambiguity. The term "any"
b. A SIGNIFICANT TRANSIENT means "one or more."

is in progress. Table S-2 provides the list of events that constitute a "significant
AND transient" as specified in the NEI 99-01 Section 5.4 definition of
c. Compensatory indications are significant transient.

unavailable.
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NEI IC# NEI IC Wording IPEC IPEC IC Wording Difference/Deviation Justification
IC#(s) IPCIWodn

SG1 Prolonged loss of all Off-site and SG1 Prolonged loss of all offsite and The term "safeguards buses" is the IPEC terminology for
all On-Site AC power to all onsite AC power to "emergency buses".
emergency busses, safeguards buses

MODE: Power Operation, MODE: 1 - Run, 2 - Startup, 3 -
Startup, Hot Standby, Hot Hot Shutdown
Shutdown

NEI Ex. IPEC
EAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

a. Loss of all off-site and all on- SG1.1 Loss of all offsite and onsite AC Table S-1 provides a list of AC power sources.
site AC power to (site specific
emergency busses). power (Table S-1) to 480 V 480 V safeguards buses (5A, 2A/3A, 6A) are the IPEC emergency

AND safeguards buses (5A, 2A13A, buses.
b. EITHER of the following: 6A) The NEI phrase "...of the following: ."has been deleted. It is

* Restoration of at least one AND EITHER: evident from the subsequent paragraphs and indentation applied to
emergency bus in less Restoration of at least one the IPEC EAL that they follow the previous paragraph.
than (site specific hours) is safeguards bus within 4 hours Four hours are the "(site-specific)" hours for station blackout coping.not likely. is not likely The four-hour interval to restore AC power is based on the blackout
c (Site specific indication of coping analysis performed in conformance with 10 CFR 50.63 and
continuing degradation of OR Regulatory Guide 1.155.
core cooling based on Actual or imminent conditionsFission Product Barrier rqingetyioORNE The NEI phrase "...(Site-Specific) Indication of continuingrequiring entry into ORANGE degradation of core cooling based on Fission Product Barrier
monitoring.) or RED path on F-0.2, "CORE monitoring" has been replaced with "Actual or imminent conditions

COOLING" requiring entry into ORANGE or RED path on F-0.2, "CORE

COOLING"" for clarification and agreement with the Fuel Clad
barrier and RCS barrier potential loss thresholds. This threshold
represents the NEI conditions consistent with the corresponding
Fuel Clad barrier Potential Loss and RCS barrier Loss thresholds for
CSFST in Table F-1.
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NEI C# NI I WoringIPEC
NEI IC# NEI IC Wording IC#(s) IPEC IC Wording Difference/Deviation Justification

SG2 Automatic Scram (Trip) and all SG2 Automatic trip and all manual Deleted term "Scram" as it is BWR specific.
manual actions fail to shutdown actions fail to shutdown the
the reactor and indication of an reactor and indication of an
extreme challenge to the ability extreme challenge to the ability
to cool the core exists to cool the core exists

MODE: Power Operation, MODE: Power Operation,

Startup Startup

NEI Ex. IPEC
EAL # NEI Example EAL Wording EAL # IPEC EAL Wording Difference/Deviation Justification

a. An automatic scram (trip) failed SG2.1 Failure of automatic and all The phrase "reduce power range < 5%" has been added to clarify the
to shutdown the reactor. manual trip signals to reduce conditions under which an automatic and manual reactor trip would

b. All manual actions do not power range < 5% be determined to be unsuccessful. Following a reactor trip, nuclear
shllmaut the ractiorns AND noflux is expected to drop promptly below the power range and then
shutdown the reactor as AND decay off at a fixed rate to a normal shutdown level. Core heat
indicated by (site specific Actual or imminent conditions production after several minutes should be limited to that from
indications of reactor not requiring entry into EITHER: radioactive decay of fission products, rather than from the fission
shutdown). RED path in F-0.2, CORE process itself. The power range setpoint of 5% is a minimum reading

AND COOLING on the power range scale that indicates power production. It also
c. EITHER of the following exist OR approximates the decay heat which the shutdown systems were

or have occurred due to designed to remove and is indicative of a condition requiring
continued power generation: RED path in F-0.3, HEAT immediate response to prevent subsequent core damage. The basis
* (Site specific indication SINK for the NEI example EAL states that this condition occurs if"...the

that core cooling is reactor is producing more heat than the maximum decay heat load
extremely challenged.) for which the safety systems are designed." The CSFST

" (Site specific indication Subcnticality RED path entry condition, therefore, satisfies the NEI
that heat removal is requirement.
extremely challenged.) The NEI example EAL specifies "...EITHER of the following exist or

have occurred due to continued power generation." This wording
has been replaced with "Actual or imminent conditions requiring entry
into EITHER:." This is consistent with SG1.1 reference to CSFST
entry conditions.

To clarify the intent of the EAL, the IPEC EAL includes the specific
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CSFST entry conditions associated with Core Cooling or Heat Sink
RED paths.
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Index Of Supporting Documents
Referenced in the Revised Technical Bases

1 EP-EALCALC-IPEC-1 001, Radiological Gaseous Effluent EAL Values
2 IP-EP-310, "Dose Assessment"
3 IP-EP-320 "Radiological Field Monitoring"
4 Reference Four is a duplicate of reference 21 below.
5 2-AOP-FH-1, "Fuel Damage or Loss of SFP/Refueling Cavity Level"
6 3-AOP-FH-1, "Fuel Damage or Loss of SFP/Refueling Cavity Level"
7 2-SOP-12.3.3 "Radiation Monitor Setpoint Control"
8 3-SOP-RM-010 "Radiation Monitor Setpoint Control"
9 2-ECA-0.0 "Loss of All AC Power"
10 3-ECA-0.0 "Loss of All AC Power"
11 2-ARP-SAF "Pressurizer Low Level"
12 3-ARP-003 "Pressurizer Low Level"
13 2-POP-4.2 "Operation Below 20% PRZR Level with Fuel in the Reactor"
14 3-POP-4.2 "Operation Below 20% PRZR Level with Fuel in the Reactor"
15 2-AOP-LEAK-1 "Sudden Increase in Reactor Coolant System Leakage"
16 3-AOP-LEAK-1 "Sudden Increase in Reactor Coolant System Leakage"
17 2-FR-C.1 "RESPONSE TO INADEQUATE CORE COOLING"
18 3-FR-C.1 "RESPONSE TO INADEQUATE CORE COOLING"
19 2-F-0.5 "CONTAINMENT'
20 3-F-0.5 "CONTAINMENT'
21 2-ARP-043 "Accident Assessment Panel 1"
22 3-SOP-SS-4 "Containment Hydrogen Measurement System"
23 2-AOP-DC-1 "Loss Of A Battery Charger Or Any 125V DC Panel"
24 2-PT-R076A "Station Battery 21 Load Test"
25 2-PT-R076C "Station Battery 23 Load Test"
26 3-AOP-DC-1 "Loss Of A 125V DC Panel"
27 3-SOP-EL-003, "Battery Charger and 125 Volt DC System Operations"
28 3PT-R156A "Station Battery 31 Load Profile Service Test"
29 3-SOP-S-001 "Seismic Monitoring Equipment
30 0-AOP-SEISMIC-1 "Seismic Event"
31 2-AOP-FLOOD-1 "Flooding"
32 3-AOP-FLOOD-1 "Flooding"
33 3-AOP-SWL-1 "Low Service Water Bay Level"
34 0-AOP-SEC-1 "Response to Security Compromise"
35 2-AOP-SSD-1 "Control Room Inaccessibility Safe Shutdown Control"
36 3-AOP-SSD-1 "Control Room Inaccessibility Safe Shutdown Control"
37 2-F-0.2 "Core Cooling"
38 3-F-0.2 "Core Cooling"
39 3-F-0.1, "Sub-criticality"
40 2-E-0 "REACTOR TRIP OR SAFETY INJECTION"
41 3-E-0 "REACTOR TRIP OR SAFETY INJECTION"
42 3-AOP-HIACT-1 "RCS High Activity"
43 3-ARP-040 "Radiation Monitoring Control Cabinet"
44 2-AOP-LEAK-1 "Sudden Increase in Reactor Coolant System Leakage"
45 3-AOP-LEAK-1 "Sudden Increase in Reactor Coolant System Leakage"
46 0-SOP-LEAKRATE-1 "RCS Leakrate Surveillance, Evaluation and Leak Identification"
47 2-FR-C.1 "Response to Inadequate Core Cooling"
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48 3-FR-C.1 "Response to Inadequate Core Cooling"
49 2-F-0.4 "Integrity"
50 3-F-0.4 "Integrity"
51 2-E-3 "Steam Generator Tube Rupture"
52 3-E-3 "Steam Generator Tube Rupture"
53 2- F-0.3 "Heat Sink"
54 3- F-0.3 "Heat Sink"
55 2-F-0.1 "Core Cooling"
56 3-F-0.1 "Core Cooling"
57 2-E-2 "Faulted SG"
58 3-E-2 "Faulted SG"
59 2-FR-S.1, "Response to Reactor Restart/ATWS"
60 3-FR-S.1, "Response to Reactor Restart/ATWS"
61 2-FR-S.2, "Response to Loss of Core Shutdown"
62 3-FR-S.2, "Response to Loss of Core Shutdown"
63 Letter from S. Sandike to L. Glander dated Nov.15, 2010
64 RCS-15 RVLIS Full Range Level Indication Map
65 Severe Accident Management Guidance Technical Basis Report, Volume 1: Candidate

High-Level Actions and Their Effects, pgs 2-18, 2-19
66 IPEC Emergency Plan Section B.0, Organization
67 Plant Drawing 250907 [Formerly UFSAR Figure 8.2-2]
68 Plant Drawing 9321 -F-33853 [Formerly Figure 8.2-1]
69 EAL Technical Basis Documentation for R-25 and R-26, Containment Radiation Monitors,

Calculation by Dennis Quinn, dated 11/2010
70 EAL Technical Basis Documentation for R-1 1, R-12, R-41 and R-42, Calculation by Dennis

Quinn, dated 11/23/10
71 Nuclear Safety Analysis Center (NSAC), 1980, "Analysis of Three Mile Island - Unit 2

Accident," NSAC-1
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