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Revision 6
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In accordance with the provisions of 10 CFR 50.90 and 10 CFR 50, Appendix E, "Emergency
Planning and Preparedness for Production and Utilization Facilities," Section IV.B, Duke Energy
is submitting a license amendment request to change the Oconee Nuclear Station (ONS)
Emergency Plan, Section D, Emergency Classification System.

The enclosed proposed changes involve upgrading ONS Emergency Action Levels (EALs)
based on NEI 99-01, Revision 6, "Development of Emergency Action Levels for Non-Passive
Reactors," using the guidance of NRC Regulatory Issue Summary 2003-18, Supplement 2,
"Use of Nuclear Energy Institute (NEI) 99-01, Methodology for Development of Emergency
Action Levels." ONS currently uses an emergency classification scheme based on
NUMARC/NESP-007 (Revision 2, January 1992), "Methodology for Development of
Emergency Action Levels" (endorsed by the Nuclear Regulatory Commission in Regulatory
Guide 1.101, "Emergency Planning and Preparedness for Nuclear Power Reactors," Revision 3,
August 1992). The plan, as changed, would continue to meet the standards in 10 CFR 50.47(b)
and the requirements in Appendix E to 10 CFR 50. Pursuant to 10 CFR 50, Appendix E,
Section IV.B, Duke Energy requests NRC approval of this proposed change to the ONS
Emergency Plan prior to implementation.
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This License Amendment Request includes the following enclosures:

* Enclosure 1 - Evaluation of Proposed Changes
" Enclosure 2 - Oconee Nuclear Station NEI 99-01 Revision 6 EAL Comparison Matrix
* Enclosure 3 - Emergency Action Level Technical Bases Document (Retyped Version)
* Enclosure 4 Emergency Action Level Technical Bases Document (Redline and Strikeout

Version)
" Enclosure 5 - Oconee Nuclear Station (ONS) Radiological Effluent EAL Values
• Enclosure 6 - ONS Emergency Action Level Wallcharts

Duke Energy requests approval of the proposed changes by June 23, 2016, with a 180 day
implementation period.

In accordance with 10 CFR 50.91, a copy of this application, with enclosures, is being
provided to the designated South Carolina State Officials.

Duke Energy commits to review the new classification scheme with State and local
emergency management officials following NRC approval and prior to implementation.

If you have any questions, please contact Sandra N. Severance, ONS Regulatory Affairs, at
(864) 873-3466.

I declare under penalty of perjury that the foregoing is true and correct. Executed on
June 23, 2015.

Sincerely,

Scott L. Batson
Vice President
Oconee Nuclear Station

Enclosures:

1. Evaluation of Proposed Changes
2. Oconee Nuclear Station NEI 99-01 Revision 6 EAL Comparison Matrix
3. Emergency Action Level Technical Bases Document (Retyped Version)
4. Emergency Action Level Technical Bases Document (Redline and Strikeout Version)
5. Oconee Nuclear Station (ONS) Radiological Effluent EAL Values
6. ONS Emergency Action Level Wallcharts
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cc w/enclosures:

Mr. Victor McCree
Administrator Region II
U.S. Nuclear Regulatory Commission
Marquis One Tower
245 Peachtree Center Ave., NE, Suite 1200
Atlanta, Georgia 30303-1257

Mr. James R. Hall
Senior Project Manager
(by electronic mail only)
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Mail Stop O-8G9A
Rockville, Maryland 20852

Mr. Jeffrey A. Whited
Project Manager
(by electronic mail only)
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Mail Stop 0-8 B1A
Rockville, MD 20852-2738

Mr. Eddy Crowe
NRC Senior Resident Inspector
Oconee Nuclear Station

Ms. Susan E. Jenkins
Manager, Infectious and Radioactive Waste Management
Bureau of Land and Waste Management
Department of Health & Environmental Control
2600 Bull Street
Columbia, SC 29201
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ENCLOSURE I

EVALUATION OF PROPOSED CHANGES
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Emergency Plan to Upgrade ONS Emergency Action Levels Based on NEI
99-01, Revision 6
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1 SUMMARY DESCRIPTION

The proposed changes involve upgrading ONS Emergency Action Levels (EALs) based on
NEI 99-01, Revision 6, "Methodology for Development of Emergency Action Levels," using
the guidance of NRC Regulatory Issue Summary 2003-18, Supplement 2, "Use of Nuclear
Energy Institute (NEI) 99-01, Methodology for Development of Emergency Action Levels."
ONS currently uses an emergency classification scheme based on NUMARC/NESP-007
(Revision 2, January 1992) "Methodology for Development of Emergency Action Levels,"
(endorsed by the Nuclear Regulatory Commission in Regulatory Guide 1.101, "Emergency
Planning and Preparedness for Nuclear Power Reactors," Revision 3, August 1992 and
approved for ONS in Reference 5). The plan, as changed, would continue to meet the
standards in 10 CFR 50.47(b) and the requirements in
Appendix E to 10 CFR 50.

2 DETAILED DESCRIPTION

ONS currently uses an emergency classification scheme based on NUMARC/NESP-007
(Revision 2, January 1992), "Methodology for Development of Emergency Action Levels,"
endorsed by the NRC in Regulatory Guide 1.101, "Emergency Planning and Preparedness
for Nuclear Power Reactors," Revision 3, August 1992. Duke Energy requests approval to
change the ONS scheme basis to that described in NEI 99-01, Revision 6.

3 TECHNICAL EVALUATION

An Initiating Conditions (ICs) and EALs matrix that comprises the proposed scheme is
presented in Enclosure 2. This matrix provides a cross-reference between each generic IC
and EAL contained in NEI 99-01, Revision 6 and the proposed ONS-specific IC and EAL.
Differences and deviations are identified in accordance with the guidance discussed in
Regulatory Issue Summary (RIS) 2003-18, Supplement 1, dated July 13, 2004, and
updated in Supplement 2, dated December 12, 2005. Differences and deviations are
defined as follows:

" A difference is an EAL change where 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 site specific proposed EAL.
Examples of differences include the use of site specific terminology or administrative
re-formatting of site-specific EALs. Expanded clarification provided in Supplement 2:
Administrative changes that do not actually change the text 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.

* A deviation is an EAL change where 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 site specific proposed EAL.
Examples of deviations include the use of altered mode applicability, altering key
words or time limits, or changing words of physical reference (protected area,
safety-related equipment, etc.).
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Within Enclosure 2, the basis for each difference between NEI 99-01, Revision 6 guidance
and the final products being evaluated within this LAR is provided. These differences do
not alter the meaning or intent of the ICs or EALs. There are no deviations being proposed
from the NEI 99-01, Revision 6 guidance.

The matrix follows the presentation order of NEI 99-01, Revision 6 - Abnormal Rad
Levels/Radiological Effluent, Cold Shutdown/Refueling System Malfunction, Events Related
to Independent Spent Fuel Storage Installation (ISFSI), Fission Product Barrier
Degradation, Hazards and Other Conditions Affecting Plant Safety, and System
Malfunction. The Permanently Defueled Station section is not applicable since no ONS
units have permanently ceased operation.

Where applicable, information from Emergency Action Level Frequently Asked Questions
(EALFAQs) has been incorporated into Enclosure 2 and Enclosure 3, EAL Technical Basis
Document. Enclosure 3 includes the ONS-specific technical basis for each recognition
category for the proposed scheme. This document includes appropriate information from
the basis information contained in NEI 99-01, Revision 6. A redline and strikeout version is
provided in Enclosure 4.

Enclosure 5 contains the supporting calculation for ONS EAL Table R-1, "Effluent Monitor
Classification Thresholds." Enclosure 6 contains the revised ONS EAL Wallcharts.

Operational Modes and Applicability

Mode applicability of the proposed ICs and EALs is consistent with the NEI 99-01,
Revision 6 basis scheme with the exception of Hot Standby and Hot Shutdown
temperature. The Modes, as defined in Section 1.0 of the current ONS Technical
Specifications, are listed below.

% RATED Average Reactor
REACTIVITY THERMAL Coolant Temperature

MODE TITLE CONDITION POWER(a) (OF)
(keff)

1 Power Operation Ž- 0.99 > 5 NA
2 Startup > 0.99 < 5 NA
3 Hot Standby < 0.99 NA > 250
4 Hot Shutdown(b) < 0.99 NA 250 > Tavg > 200
5 Cold Shutdown(b) < 0.99 NA < 200
6 Refueling NA NA NA

(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.
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In addition to these operating modes, NEI 99-01, Revision 6 defines the
following additional Mode:

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

ONS procedures recognize this condition as "No Mode".

State I Local Government Review of Proposed Changes

Duke Energy meets periodically with the state of South Carolina and local emergency
management agencies. The State and local emergency management officials are advised
of any EAL changes actually implemented. In the case of this EAL scheme revision, Duke
Energy has committed to provide a review of the new classification scheme to State and
local emergency management officials following NRC approval and prior to
implementation.

Implementation Description

Duke Energy plans to implement the proposed emergency classification scheme in the third
quarter of 20161. When implemented, the changes to the EALs presented in Enclosure 3 will
become effective as the new ONS Emergency Plan, Section D, Emergency Classification
System. The Emergency Action Level Technical Basis Documents (Enclosure 3) will be
revised and maintained as a training and background reference resource. Changes to the
approved ICs and EALs will be made in accordance with 10 CFR 50.54(q).

1 This plan is contingent on several factors including the anticipated time required for NRC review and

approval and the Unit 1 Refueling Outage to be conducted in Fall of 2016.
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4 REGULATORY EVALUATION

4.1 Applicable Regulatory Requirements/Criteria

10 CFR 50.47(b)(4) states, "A standard emergency classification and action level scheme,
the bases of which include facility system and effluent parameters, is in use by the nuclear
facility licensee, and State and local response plans call for reliance on information
provided by facility licensees for determinations of minimum initial offsite response
measures."

10 CFR 50 Appendix E, section IV. Content of Emergency Plans, item B, Assessment
Actions states,

1. "The means to be used for determining the magnitude of, and for continually assessing
the impact of, the release of radioactive materials shall be described, including
emergency action levels that are to be used as criteria for determining the need for
notification and participation of local and State agencies, the Commission, and other
Federal agencies, and the emergency action levels that are to be used for determining
when and what type of protective measures should be considered within and outside the
site boundary to protect health and safety. The emergency action levels shall be based
on in-plant conditions and instrumentation in addition to onsite and offsite monitoring. By
June 20, 2012, for nuclear power reactor licensees, these action levels must include
hostile action that may adversely affect the nuclear power plant. The initial emergency
action levels shall be discussed and agreed on by the applicant or licensee and state
and local governmental authorities, and approved by the NRC. Thereafter, emergency
action levels shall be reviewed with the State and local governmental authorities on an
annual basis.

2. A licensee desiring to change its entire emergency action level scheme shall submit an
application for an amendment to its license and receive NRC approval before
implementing the change. Licensees shall follow the change process in § 50.54(q) for all
other emergency action level changes."

Regulatory Guide 1.101, Emergency Planning and Preparedness for Nuclear Power Reactors,
Revision 4, Section C. Regulatory Position states:

"The guidance in NUMARC/NESP-007 (Revision 2, January 1992), "Methodology
for Development of Emergency Action Levels," is acceptable to the NRC staff as an
alternative method to that described in Appendix 1 to NUREG-0654/FEMA-REP-1
for developing EALs required in Section IV.B of Appendix E to 10 CFR Part 50 and
10 CFR 50.47(b)(4). In addition, the guidance contained in NEI 99-01 (Revision 4,
January 2003), "Methodology for Development of Emergency Action Levels," is
acceptable to the NRC staff as an alternative method to that described in Appendix 1
to NUREG-0654/FEMA-REP-1 and NUMARC/NESP-007 for developing EALs
required in Section IV of Appendix E to 10 CFR Part 50 and 10 CFR 50.47(b)(4)."
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4.2 Significant Hazards Consideration

Duke Energy Carolinas, LLC (Duke Energy) has evaluated whether or not a significant
hazards consideration is involved with the proposed amendment to Oconee Nuclear Station
(ONS) Facility Operating Licenses DPR-38, DPR-47, and DPR-55 by focusing on the three
standards set forth in 10 CFR 50.92, "Issuance of Amendment," as discussed below.

1. Does the proposed amendment involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No.
These changes affect the ONS Emergency Plan and do not alter the requirements
of the Operating License or the Technical Specifications. The proposed changes
do not modify plant equipment and do not impact failure modes that could lead to
an accident. Additionally, the proposed changes do not impact the consequence of
an analyzed accident since the changes do not affect equipment related to
accident mitigation. Based on this discussion, the proposed amendment does not
increase the probability or consequences of an accident previously evaluated.

2. Does the proposed amendment involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No.
These changes affect the ONS Emergency Plan and do not alter the requirements
of the Operating License or the Technical Specifications. They do not modify plant
equipment and there is no impact on the capability of the existing equipment to
perform their intended functions. No system setpoints are being modified and no
changes are being made to the method in which plant operations are conducted.
No new failure modes are introduced by the proposed changes. The proposed
amendment does not introduce an accident initiator or malfunction that would
cause a new or different kind of accident. Therefore, the proposed amendment
does not create the possibility of a new or different kind of accident from an
accident previously evaluated.

3. Does the proposed amendment involve a significant reduction in a margin of safety?

Response: No.
These changes affect the ONS Emergency Plan and do not alter the requirements
of the Operating License or the Technical Specifications. The proposed changes
do not affect the assumptions used in the accident analysis, nor do they affect the
operability requirements for equipment important to plant safety. Therefore, the
proposed changes will not result in a significant reduction in the margin of safety
as defined in the bases for technical specifications covered in this license
amendment request.
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4.3 Conclusion

In conclusion, based on the considerations discussed above, (1) there is reasonable
assurance that the health and safety of the public will not be endangered by operation in
the proposed manner, (2) such activities will be conducted in compliance with the
Commission's regulations, and (3) the issuance of the amendment will not be inimical to
the common defense and security or to the health and safety of the public.

5 ENVIRONMENTAL CONSIDERATION

Duke Energy has determined that the proposed amendment would not change
requirements with respect to use of a facility component located within the restricted area,
as defined by 10 CFR 20, nor would it change inspection or surveillance requirements.
Duke Energy has evaluated the proposed change and has determined that the change
does not involve:

I. A Significant Hazards Consideration,
I1. A significant change in the types or significant increase in the amounts of any

effluent that may be released off site, or
Ill. A significant increase in individual or cumulative occupational radiation

exposure.

Accordingly, the proposed amendment meets the eligibility criterion for categorical exclusion
set forth in 10 CFR 51.22(c)(9) and (10)(ii). Therefore, pursuant to 10 CFR 51.22(b), no
environmental impact statement or environmental assessment need be prepared in
connection with the proposed amendment.
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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
Rev. 6 Final, Development of Emergency Action Levels for Non-Passive
Reactors, ADAMS Accession Number ML12326A805, and the Oconee
Nuclear Station (ONS) ICs, Mode Applicability and EALs. This document
provides a means of assessing ONS differences and deviations from the
NRC endorsed guidance given in NEI 99-01. Discussion of ONS 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.
ONS has taken no deviation from the generic guidance.

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

" ONSEAL/IC identifier

* ONSEAL/IC wording

" Description of any differences or deviations

EAL Wording

In Section 4.1, NEI recommends the following: "The guidance in NEI 99-01 is
not intended to be applied to plants "as-is"; however, developers should
attempt to keep their site-specific schemes as close to the generic guidance
as possible. The goal is to meet the intent of the generic Initiating Conditions
(ICs) and Emergency Action Levels (EALs) within the context of site-specific
characteristics - locale, plant design, operating features, terminology, etc.
Meeting this goal will result in a shorter and less cumbersome NRC review
and approval process, closer alignment with the schemes of other nuclear

power plant sites and better positioning to adopt future industry-wide scheme
enhancements"

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 ONS EAL Technical Bases
Document for the ONS EALs.

The print and paragraph formatting conventions summarized below guide
presentation of the ONS EALs in accordance with the EAL writing criteria.
Space restrictions in the EAL table of this document sometimes override this
criteria in cases when following the criteria would introduce undesirable
complications in the EAL layout.

* Upper case-bold print is used for the logic terms AND, OR and
EITHER.

• Bold font is used for certain logic terms, negative terms (not,
cannot, etc.), any, all.

* Upper case print is reserved for defined terms, acronyms, system
abbreviations, logic terms (and, or, etc. when not used as a
conjunction), annunciator window engravings.

* 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 and
are not repeated in the Justification sections of this document. The global
differences do not decrease the effectiveness of the intent of NEI 99-01.

1. The NEI phrase "Notification of Unusual Event" has been changed to
"Unusual Event" or abbreviated "UE" to reduce EAL-user reading
burden.

1 of 114
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2. NEI 99-01 IC Example EALs are implemented in separate plant
EALs to improve clarity and readability. For example, NEI lists all IC
HU3 Example EALs under one IC. The corresponding ONS EALs
appear as unique EALs (e.g., HU3.1 through HU3.4).

3. Mode applicability identifiers (numbers/letter) modify the NEI 99-01
mode applicability names as follows: 1 - Power Operation, 2 -
Startup, 3 - Hot Standby, 4 - Hot Shutdown, 5 - Cold Shutdown, 6 -
Refueling, NM - No Mode. ONS defines NM the same as NEI 99-01
defines Defueled as follows: "Reactor Vessel contains no irradiated
fuel"

4. NEI 99-01 uses the terms greater than, less than, greater than or
equal to, etc. in the wording of some example EALs. For consistency
and reduce EAL-user reading burden, ONS has adopted use of
Boolean symbols in place of the NEI 99-01 text modifiers within the
EAL wording.

5. "min." is the standard abbreviation for "minutes" and is used to
reduce EAL user reading burden.

6. The term "Emergency Director" has been replaced by "Emergency
Coordinator" consistent with site-specific nomenclature.

7. Wherever the generic bracketed PWR term "reactor vessel/RCS" is
provided, ONS uses the term "RCS" as the site-specific
nomenclature.

8. IC/EAL identification:

NEI Recognition Category A "Abnormal Radiation Levels/
Radiological Effluents" has been changed to Category R
"Abnormal Rad Levels / Rad Effluents." The designator "R" is
more intuitively associated with radiation (rad) or radiological
events. NEI IC designators beginning with "A" have likewise
been changed to "R."

* 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 ONS 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, Hot Standby,
Startup or Power Operation 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, Refueling 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 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 ONS 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.

Figure I - EAL Identifier

EAL Identifier
XXX.X

Category (R, H, E, S, F, C) S L sequential number within subcategory/classificaUtion

Emergency classificution (-, -, A, U) Subcategory number (1 if no subcategory)
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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 EC) 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 ONS ICs and EALs that correspond to
the NEI ICs/Example EALs when the above EAL/IC
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 I 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 ONS 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 ONS proposed EAL.

Administrative changes that do not actually change the textual content are
neither differences nor deviations. Likewise, any 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 ONS (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
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 ONS equipment/instrument identification and/or noun names
to EALs.
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* 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 99-01 definitions 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 Justification" columns in the remaining sections of this
document identify each difference between the NEI 99-01 IC/EAL wording
and the ONS 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 effect 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. ONS
has identified no deviations from the NEI 99-01 guidance as represented in
Table 3.
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Table I - ONS EAL Categories/Subcategories

ONS EALs NEI

Category Subcategory Recognition Category

Group: Any Operating Mode:

1 - Radiological Effluent Abnormal Rad Levels/Radiological Effluent
R - Abnormal Rad Levels/Rad Effluent 2 - Irradiated Fuel Event ICs/EALs

3 - Area Radiation Levels

H - Hazards and Other Conditions Affecting 1 - Security Hazards and Other Conditions Affecting
Plant Safety 2 - Seismic Event Plant Safety ICs/EALs

3 - Natural or Technological Hazard
4 - Fire
5 - Hazardous Gases
6 - Control Room Evacuation
7 - Emergency Coordinator Judgment

E- ISFSI ISFSI ICs/EALs
1 - Confinement Boundary

Group: Hot Conditions:

1 - Loss of Essential AC Power System Malfunction ICs/EALs
2 - Loss of Vital DC Power
3 - Loss of Control Room Indications
4 - RCS Activity

S - System Malfunction 5 - RCS Leakage
6 - RPS Failure
7 - Loss of Communications
8 - Containment Failure
9 - Hazardous Event Affecting Safety Systems

F - Fission Product Barrier None Fission Product Barrier ICs/EALs

Group: Cold Conditions:

1 - RCS Level Cold Shutdown / Refueling System
2 - Loss of Essential AC Power Malfunction ICs/EALs

C - Cold Shutdown/Refueling System 3 - RCS Temperature
Malfunction 4 - Loss of Vital DC Power

5 - Loss of Communications
6 - Hazardous Event Affecting Safety Systems
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Table 2 - NEI / ONS EAL Identification Cross-Reference

NEI ONS

Example Category and Subcategory EAL

AU1 I R - Abnormal Rad Levels / Rad Effluent, I - Radiological Effluent RUI.1

AU1 2 R - Abnormal Rad Levels / Rad Effluent, I - Radiological Effluent RUI.1

AU1 3 R- Abnormal Rad Levels / Rad Effluent, I - Radiological Effluent RU1.2

AU2 1 R - Abnormal Rad Levels / Rad Effluent, 2 - Irradiated Fuel Event RU2.1

AA1 1 R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent RA1.1

AA1 2 R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent RA1.2

AA1 3 R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent RA1.3

AA1 4 R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent RA1.4

AA2 1 R - Abnormal Rad Levels / Rad Effluent, 2 - Irradiated Fuel Event RA2.1

AA2 2 R - Abnormal Rad Levels / Rad Effluent, 2 - Irradiated Fuel Event RA2.2

AA2 3 R - Abnormal Rad Levels / Rad Effluent, 2 - Irradiated Fuel Event RA2.3

AA3 I R - Abnormal Rad Levels / Rad Effluent, 3 - Area Radiation Levels RA3.1

AA3 2 R - Abnormal Rad Levels / Rad Effluent, 3 - Area Radiation Levels RA3.2

ASI I R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent RS1.1

AS1 2 R - Abnormal Rad Levels / Rad Effluent, I - Radiological Effluent RS1.2

AS1 3 R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent RS1.3
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NEI ONS

IC Example Category and Subcategory EAL
EAL

AS2 1 R - Abnormal Rad Levels I Rad Effluent, 2 - Irradiated Fuel Event RS2.1

AGI 1 R - Abnormal Rad Levels ! Rad Effluent, I - Radiological Effluent RG1.1

AG1 2 R - Abnormal Rad Levels! Rad Effluent, 1 - Radiological Effluent RG1.2

AG1 3 R - Abnormal Rad Levels I Rad Effluent, I - Radiological Effluent RG1.3

AG2 1 R - Abnormal Rad Levels I Rad Effluent, 2 - Irradiated Fuel Event RG2.1

CU1 1 C - Cold SD! Refueling System Malfunction, 1 - RCS Level CUI.1

CUl 2 C - Cold SD! Refueling System Malfunction, 1 - RCS Level CU1.2

CU2 1 C - Cold SD! Refueling System Malfunction, 2 - Loss of ESF AC Power CU2.1

CU3 1 C - Cold SD! Refueling System Malfunction, 3 - RCS Temperature CU3.1

CU3 2 C - Cold SD! Refueling System Malfunction, 3 - RCS Temperature CU3.2

CU4 1 C - Cold SD! Refueling System Malfunction, 4 - Loss of Vital DC Power CU4.1

CU5 1, 2, 3 C - Cold SD! Refueling System Malfunction, 5 - Loss of Communications CU5.1

CA1 1 C - Cold SD! Refueling System Malfunction, I - RCS Level CAI.1

CA1 2 C - Cold SD! Refueling System Malfunction, 1 - RCS Level CA1.2

CA2 1 C - Cold SD! Refueling System Malfunction, I - Loss of ESF AC Power CA2.1

CA3 1,2 C - Cold SD! Refueling System Malfunction, 3 - RCS Temperature CA3.1

CA6 1 C - Cold SD! Refueling System Malfunction, 6 - Hazardous Event Affecting Safety Systems CA6.1

CS1 1 N/A N/A
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NEI ONS

Example Category and Subcategory EALIC EAL

CS1 2 N/A N/A

CS1 3 C - Cold SD/ Refueling System Malfunction, 1 - RCS Level CS0.1

CG1 1 N/A N/A

CG1 2 C - Cold SD/ Refueling System Malfunction, 1 - RCS Level CG1.1

E-HUl 1 E - ISFSI EUI.1

FAI 1 F - Fission Product Barrier Degradation FAI.1

FS1 1 F - Fission Product Barrier Degradation FS1.1

FG1 1 F - Fission Product Barrier Degradation FG1.1

HU1 1, 2, 3 H - Hazards and Other Conditions Affecting Plant Safety, 1 - Security HU1.1

HU2 I H - Hazards and Other Conditions Affecting Plant Safety, 2 - Seismic Event HU2.1

HU3 1 H - Hazards and Other Conditions Affecting Plant Safety, 3 - Natural or Technological Hazard HU3.1

HU3 2 H - Hazards and Other Conditions Affecting Plant Safety, 3 - Natural or Technological Hazard HU3.2

HU3 3 H - Hazards and Other Conditions Affecting Plant Safety, 3 - Natural or Technological Hazard HU3.3

HU3 4 H - Hazards and Other Conditions Affecting Plant Safety, 3 - Natural or Technological Hazard HU3.4

HU3 5 H - Hazards and Other Conditions Affecting Plant Safety, 3 - Natural or Technological Hazard HU3.5

HU4 I H - Hazards and Other Conditions Affecting Plant Safety, 4 - Fire or Explosion HU4.1

HU4 2 H - Hazards and Other Conditions Affecting Plant Safety, 4 - Fire or Explosion HU4.2

HU4 3 H - Hazards and Other Conditions Affecting Plant Safety, 4 - Fire or Explosion HU4.3
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NEI ONS

Example Category and Subcategory EAL
H4 4EAL

HU4 4 H - Hazards and Other Conditions Affecting Plant Safety, 4 - Fire or Explosion HU4.4

HU7 1 H - Hazards and Other Conditions Affecting Plant Safety, 7 - Judgment HU7.1

HA1 1,2 H - Hazards and Other Conditions Affecting Plant Safety, 1 - Security HA1.1

HA5 1 H - Hazards and Other Conditions Affecting Plant Safety, 5 - Hazardous Gases HA5.1

HA6 I H - Hazards and Other Conditions Affecting Plant Safety, 6- Control Room Evacuation HA6.1

HA7 1 H - Hazards and Other Conditions Affecting Plant Safety, 7 - Judgment HA7.1

HS1 1 H - Hazards and Other Conditions Affecting Plant Safety, 1 - Security HS1.1

N/A N/A H - Hazards and Other Conditions Affecting Plant Safety, 3 - Natural or Technological Hazard HS3.1

HS6 1 H - Hazards and Other Conditions Affecting Plant Safety, 6 - Control Room Evacuation HS6.1

HS7 I H - Hazards and Other Conditions Affecting Plant Safety, 7 - Judgment HS7.1

HG1 1 H - Hazards and Other Conditions Affecting Plant Safety, 1 - Security HG1.1

HG7 I H - Hazards and Other Conditions Affecting Plant Safety, 7 - Judgment HG7.1

SUl 1 S - System Malfunction, 1 - Loss of Emergency AC Power SU1.1

SU2 1 S - System Malfunction, 3 - Loss of Control Room Indications SU3.1

SU3 1 S - System Malfunction, 4 - RCS Activity N/A

SU3 2 S - System Malfunction, 4 - RCS Activity SU4.1

SU4 1,2,3 S - System Malfunction, 5 - RCS Leakage SU5.1

SU5 1 S - System Malfunction, 6 - RPS Failure SU6.1
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NEI ONS

Example Category and Subcategory EALIC EAL

SU5 2 S - System Malfunction, 6 - RPS Failure SU6.2

SU6 1, 2, 3 S - System Malfunction, 7-Loss of Communications SU7.1

SU7 1,2 S - System Malfunction, 8 -Containment Failure SU8.1

SA1 I S - System Malfunction, 1 - Loss of Emergency AC Power SA1.1

SA2 1 S - System Malfunction, 3 - Loss of Control Room Indications SA3.1

SA5 I S - System Malfunction, 6 - RPS Failure SA6.1

SA9 1 S - Hazardous Event Affecting Safety Systems SA9.1

SS1 1 S - System Malfunction, 1 - Loss of Emergency AC Power SS1.1

SS5 1 S - System Malfunction, 6 - RPS Failure SS6.1

SS8 1 S - System Malfunction, 2 - Loss of Vital DC Power SS2.1

SG1 1 S - System Malfunction, I - Loss of Emergency AC Power SGI.1

SG8 1 S - System Malfunction, 1 - Loss of Emergency AC Power SG1.2
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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 ONS ONS IC Wording and Mode Difference JustificationApplicability IC#(s) Applicability

AU1 Release of gaseous or liquid RU1 Release of gaseous or liquid The ONS SLC/TS is the site-specific effluent release
radioactivity greater than 2 times radioactivity greater than 2 times the controlling document.
the (site-specific effluent release SLC/TS limits for 60 minutes or longer
controlling document) limits for MODE: All
60 minutes or longer.

MODE: All

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

I Reading on ANY effluent Reading on any Table R-1 effluent Example EALs #1 and #2 have been combined into a single
radiation monitor greater than 2 radiation monitor > column "UE" for > EAL.
times the (site-specific effluent 60 min. (Notes 1, 2, 3) The NEI phrase "...effluent radiation monitor greater than 2
release controlling document) times the (site-specific effluent release controlling
limits for 60 minutes or longer: document)" and "effluent radiation monitor greater than 2

(site-specific monitor list and times the alarm setpoint established by a current radioactivity
threshold values corresponding discharge permit " have been replaced with "...any Table R-1
to 2 times the controlling RU1.1 effluent radiation monitor > column "UE".
document limits) UE thresholds for all ONS continuously monitored gaseous

2 Reading on ANY effluent release pathways are listed in Table R-1 to consolidate the
radiation monitor greater than 2 information in a single location and, thereby, simplify
times the alarm setpoint identification of the thresholds by the EAL user. The values
established by a current shown in Table R-1 column "UE", consistent with the NEI
radioactivity discharge permit for bases, represent two times the SLC/TS release limits for
60 minutes or longer, both liquid and gaseous release.

3 Sample analysis for a gaseous or RU1.2 Sample analysis for a gaseous or The ONS SLC/TS is the site-specific effluent release
liquid release indicates a liquid release indicates a concentration controlling document.
concentration or release rate or release rate > SLC/TS limits for > 60
greater than 2 times the (site- min.
specific effluent release (Notes 1, 2)
controlling document) limits for
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NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

60 minutes or longer.

Notes 0 The Emergency Director N/A Note 1: The Emergency Coordinator The classification timeliness note has been standardized
should declare the Unusual should declare the event across the ONS EAL scheme by referencing the "time limit"
Event promptly upon promptly upon determining specified within the EAL wording.
determining that 60 minutes that time limit has been
has been exceeded, or will exceeded, or will likely be
likely be exceeded. exceeded.

" If an ongoing release is Note 2: If an ongoing release is The classification timeliness note has been standardized

detected and the release detected and the release across the ONS EAL scheme by referencing the "time limit"

start time is unknown, start time is unknown, specified within the EAL wording.

assume that the release assume that the release
duration has exceeded 60 duration has exceeded the
minutes. specified time limit.

" If the effluent flow past an Note 3: If the effluent flow past an
effluent monitor is known to effluent monitor is known to None
have stopped due to actions have stopped, indicating that
to isolate the release path, the release path is isolated,
then the effluent monitor the effluent monitor reading
reading is no longer valid for is no longer VALID for
classification purposes. classification purposes.
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Table R-1 Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert UE

Unit 1/2/3 Plant Vent RIA-45 ..... 1.41 E+5 cpm
0

Unit 1/2/3 Plant Vent RIA-46 3.OOE+5 cpm 3.00E+4 cpm 3.OOE+3 cpm ----

- Liquid Radwaste Discharge RIA-33 ---- 4.79E+5 cpm
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NEI IC# NEI IC Wording and Mode ONS ONS IC Wording and Mode Difference Justification
Applicability IC#(s) Applicability

AU2 UNPLANNED loss of water level RU2 Unplanned loss of water level above None
above irradiated fuel. irradiated fuel

MODE: All MODE: All

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 a. UNPLANNED water level RU2.1 UNPLANNED water level drop in the The term "corresponding" has been added to the EAL to
drop in the REFUELING REFUELING PATHWAY as indicated associate the area of the level drop with the area experiencing
PATHWAY as indicated by by low water level alarm or indication the rise in area radiation.
ANY of the following: AND The site-specific list of radiation monitors are listed in bullet

(site-specific level UNPLANNED rise in corresponding format for ease of reading.
indications), area radiation levels as indicated by

AND EITHER of the following radiation
b. UNPLANNED rise in area

radiation levels as indicated
by ANY of the following * RIA-3 RB Refueling Deck
radiation monitors. Shield Wall
(site-specific list of area ° RIA-6 Spent Fuel Building Wall
radiation monitors) ° Portable area monitors on the

main bridge or SFP bridge
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ONS
NEI IC# NEI IC Wording lC#(s) ONS IC Wording Difference Justification

AA1 Release of gaseous or liquid RA1 Release of gaseous or liquid None
radioactivity resulting in offsite radioactivity resulting in offsite dose
dose greater than 10 mrem TEDE greater than 10 mrem TEDE or 50
or 50 mrem thyroid CDE. mrem thyroid CDE

MODE: All MODE: All

NEI Ex.ON

EAL# NEI ing EAL # ONS EAL Wording Difference Justification

1 Reading on ANY of the following RA1.1 Reading on any Table R-1 effluent The ONS radiation monitors that detect radioactivity effluent
radiation monitors greater than radiation monitor > column "ALERT" release to the environment are listed in Table R-1. UE, Alert,
the reading shown for 15 for > 15 min. (Notes 1, 2, 3, 4) SAE and GE thresholds for all ONS continuously monitored
minutes or longer: gaseous and liquid release pathways are listed in Table R-1

to consolidate the information in a single location and,
(site-specific monitor list and thereby, simplify identification of the thresholds by the EAL-
threshold values) user.

2 Dose assessment using actual RA1.2 Dose assessment using actual The site boundary is the site-specific receptor point.
meteorology indicates doses meteorology indicates doses > 10
greater than 10 mrem TEDE or mrem TEDE or 50 mrem thyroid CDE
50 mrem thyroid CDE at or at or beyond the SITE BOUNDARY
beyond (site-specific dose (Notes 3, 4)
receptor point).

3 Analysis of a liquid effluent RA1.3 Analysis of a liquid effluent sample The site boundary is the site-specific receptor point.

sample indicates a concentration indicates a concentration or release
or release rate that would result rate that would result in doses > 10
in doses greater than 10 mrem mrem TEDE or 50 mrem thyroid CDE
TEDE or 50 mrem thyroid CDE at or beyond the SITE BOUNDARY
at or beyond (site-specific dose for 60 min. of exposure (Notes 1, 2)
receptor point) for one hour of
exposure.
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4 Field survey results indicate
EITHER of the following at or
beyond (site-specific dose
receptor point):
" Closed window dose rates

greater than 10 mR/hr
expected to continue for 60
minutes or longer.

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

RA1.4 Field survey results indicate EITHER
of the following at or beyond the SITE
BOUNDARY:

" Closed window dose rates > 10
mR/hr expected to continue for
> 60 min.

* Analyses of field survey
samples indicate thyroid CDE
> 50 mrem for 60 min. of
inhalation.

(Notes 1, 2)

The site boundary is the site-specific receptor point.

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

N/A

" If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded 15
minutes.

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

" The pre-calculated effluent
monitor values presented in
EAL #1 should be used for
emeraencv classification

Note 1: The Emergency Coordinator
should declare the event
promptly upon determining
that time limit has been
exceeded, or will likely be
exceeded.

Note 2: If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded the
specified time limit.

Note 3: If the effluent flow past an
effluent monitor is known to
have stopped, indicating
that the release path is
isolated, the effluent monitor
reading is no longer VALID
for classification purposes.

Note 4 The pre-calculated effluent
monitor values presented in
EALs RAI.1, RS1.1 and
RGI.1 should be used for
emeraencv classification

The classification timeliness note has been standardized
across the ONS EAL scheme by referencing the "time limit"
specified within the EAL wording.

The classification timeliness note has been standardized
across the ONS EAL scheme by referencing the "time limit"
specified within the EAL wording.

None

Incorporated site-specific EAL numbers associated with
generic EAL#1.
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assessments until the results assessments until the
from a dose assessment results from a dose
using actual meteorology are assessment using actual
available. meteorology are available.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

AA2 Significant lowering of water RA2 Significant lowering of water level None
level above, or damage to, above, or damage to, irradiated fuel
irradiated fuel. MODE: All

MODE: All

NEl Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

1 Uncovery of irradiated fuel in the RA2.1 Uncovery of irradiated fuel in the None
REFUELING PATHWAY. REFUELING PATHWAY

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

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

RA2.2 Damage to irradiated fuel resulting in a
release of radioactivity

AND

HIGH alarm on any of the following
radiation monitors:

* RIA-3 RB Refueling Deck Shield
Wall

* RIA-6 Spent Fuel Building Wall

• RIA-41 Spend Fuel Pool Gas

* RIA-49 RB Gas

* Portable area monitors on the
main bridge or SFP bridge

The NEI phrase "...from the fuel as indicated by ANY of the
following radiation monitors" has been replaced with "...AND
HIGH alarm on any of the following radiation monitors" for
clarification that the classification requires two conditions:
damage to fuel and a resultant high radiation alarm.

The site-specific list of radiation monitors are listed in bullet
format for ease of reading.

The high alarm setpoint for the radiation monitors are
indicative of significant increases in area and/or airborne
radiation.

Lowering of spent fuel pool level RA2.3 Lowering of spent fuel pool level to SFP level instruments 1/2/3SFP0010 (primary) and 011
to (site-specific Level 2 value). -13.5 ft. (backup) measure SFP level relative to normal water level (El.
[See Developer Notes] 840 ft.) from + 1 ft. to -23.5 ft. (El. 816.4 ft).

For ONS Level 2 corresponds to an indicated water level of
-13.5 ft. (El. 826.5 ft.) (ref. 1).

20 of 114



EAL Comparison Matrix ONS

ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

AA3 Radiation levels that impede RA3 Radiation levels that IMPEDE access None
access to equipment necessary to equipment necessary for normal
for normal plant operations, plant operations, cooldown or
cooldown or shutdown shutdown

MODE: All MODE: All

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 Dose rate greater than 15 mR/hr RA3.1 Dose rate > 15 mR/hr in EITHER of No other site-specific areas requiring continuous occupancy
in ANY of the following areas: the following areas: exist at ONS.

" Control Room 0 Control Room (RIA-1) ARM RlA-1 is a permanently installed radiation monitor in the
Control Room.

* Central Alarm Station * Central Alarm Station (by survey)

" (other site-specific The CAS does not have installed area radiation monitoring
areas/rooms) and thus must be determined by survey.

2 An UNPLANNED event results RA3.2 An UNPLANNED event results in Table R-2 contains the site-specific list of plant rooms or areas
in radiation levels that prohibit or radiation levels that prohibit or with entry-related mode applicability identified.
impede access to any of the IMPEDE access to any Table R-2
following plant rooms or areas: rooms or areas (Note 5)

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

Note If the equipment in the listed Note 5 If the equipment in the listed room or None
room or area was already area was already inoperable or out-of-
inoperable or out-of-service service before the event occurred,
before the event occurred, then then no emergency classification is
no emergency classification is warranted.
warranted.
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Table R-2 Safe Operation & Shutdown Rooms/Areas

Room/Area Mode Applicability
Turbine Building 1, 2, 3
Equipment and Cable Rooms 1,2,3
Auxiliary Building 1, 2, 3, 4, 5
Reactor Buildings 3, 4, 5
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ONS
NEI IC# NEI IC Wording lC#(s) ONS IC Wording Difference Justification

AS1 Release of gaseous radioactivity RS1 Release of gaseous radioactivity None
resulting in offsite dose greater resulting in offsite dose greater than
than 100 mrem TEDE or 500 100 mrem TEDE or 500 mrem thyroid
mrem thyroid CDE CDE

MODE: All MODE: All

NEI Ex. ONSEA E NEI Example EAL Wording EAL ONS EAL Wording Difference JustificationEAL # EAL #

Reading on ANY of the following RS1.1 Reading on any Table R-1 effluent The ONS radiation monitors that detect radioactivity effluent
radiation monitors greater than radiation monitor > column "SAE" for release to the environment are listed in Table R-1. UE, Alert,
the reading shown for 15 -> 15 min. SAE and GE thresholds for all ONS continuously monitored
minutes or longer: (Notes 1, 2, 3, 4) gaseous and liquid release pathways are listed in Table R-1 to

(site-specific monitor list and consolidate the information in a single location and, thereby,

threshold values) simplify identification of the thresholds by the EAL-user.

2 Dose assessment using actual RS1.2 Dose assessment using actual The site boundary is the site-specific receptor point.
meteorology indicates doses meteorology indicates doses > 100
greater than 100 mrem TEDE or mrem TEDE or 500 mrem thyroid CDE
500 mrem thyroid CDE at or at or beyond the SITE BOUNDARY
beyond (site-specific dose (Notes 3, 4)
receptor point)

3 Field survey results indicate RS1.3 Field survey results indicate EITHER The site boundary is the site-specific receptor point.
EITHER of the following at or of the following at or beyond the SITE
beyond (site-specific dose BOUNDARY:
receptor point): * Closed window dose rates > 100

" Closed window dose rates mR/hr expected to continue for >
greater than 100 mR/hr 60 min.
expected to continue for 60
minutes or longer. • Analyses of field survey samples

* Analyses of field survey indicate thyroid CDE > 500 mrem

samples indicate thyroid for 60 min. of inhalation.
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CDE greater than 500
mrem for one hour of
inhalation.

(Notes 1, 2)

-1- 1

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

* If an ongoing release is
detected and the release start
time is unknown, assume that
the release duration has
exceeded 15 minutes.

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

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

Note 1: The Emergency Coordinator
should declare the event
promptly upon determining
that time limit has been
exceeded, or will likely be
exceeded.

Note 2: If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded the
specified time limit.

Note 3: If the effluent flow past an
effluent monitor is known to
have stopped, indicating that
the release path is isolated,
the effluent monitor reading
is no longer VALID for
classification purposes.

Note 4: The pre-calculated effluent
monitor values presented in
EALs RAI.1, RS1.1 and
RG1.1 should be used for
emergency classification
assessments until the results
from a dose assessment
using actual meteorology are
available.

The classification timeliness note has been standardized
across the ONS EAL scheme by referencing the "time limit"
specified within the EAL wording.

The classification timeliness note has been standardized
across the ONS EAL scheme by referencing the "time limit"
specified within the EAL wording.

None

Incorporated site-specific EAL numbers associated with
generic EAL#1.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

AS2 Spent fuel pool level at (site- RS2 Spent fuel pool level at the top of the Top of the fuel racks is the site-specific Level 3 description.
specific Level 3 description) fuel racks

MODE: All

NEI E NEI Example EAL Wording ONS ONS EAL Wording Difference JustificationEAL # NIEapeALWrig EAL #

1 Lowering of spent fuel pool level RS2.1 Lowering of spent fuel pool level SFP level instruments 1/2/3SFP001 0 (primary) and 011
to (site-specific Level 3 value) < -23.5 ft. (backup) measure SFP level relative to normal water level (El.

840 ft.) from + 1 ft. to -23.5 ft. (El. 816.4 ft).

For ONS Level 3 corresponds to an indicated water level of
-23.5 ft. (El. 816.5 ft.)
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

AG1 Release of gaseous radioactivity RG1 Release of gaseous radioactivity None
resulting in offsite dose greater resulting in offsite dose greater
than 1,000 mrem TEDE or 5,000 than 1,000 mrem TEDE or 5,000
mrem thyroid CDE. mrem thyroid CDE

MODE: All MODE: All

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

1 Reading on ANY of the following RGI.1 Reading on any Table R-1 effluent The ONS radiation monitors that detect radioactivity effluent release
radiation monitors greater than radiation monitor > column "GE" to the environment are listed in Table R-1. UE, Alert, SAE and GE
the reading shown for 15 for > 15 min. thresholds for all ONS continuously monitored gaseous or liquid
minutes or longer: (Notes 1, 2, 3, 4) release pathways are listed in Table R-1 to consolidate the
(site-specific monitor list and information in a single location and, thereby, simplify identification of

threshold values) the thresholds by the EAL-user.

2 Dose assessment using actual RG1.2 Dose assessment using actual The site boundary is the site-specific receptor point.
meteorology indicates doses meteorology indicates doses >
greater than 1,000 mrem TEDE 1,000 mrem TEDE or
or 5,000 mrem thyroid CDE at 5,000 mrem thyroid CDE at or
or beyond (site-specific dose beyond the SITE BOUNDARY
receptor point). (Notes 3, 4)

3 Field survey results indicate RG1.3 Field survey results indicate The site boundary is the site-specific receptor point.
EITHER of the following at or EITHER of the following at or
beyond (site-specific dose beyond the SITE BOUNDARY:
receptor point): * Closed window dose rates >

* Closed window dose rates 1,000 mR/hr expected to
greater than 1,000 mR/hr continue for > 60 min.
expected to continue for 60
minutes or longer. Analyses of field survey

" Analyses of field survey samples indicate thyroid CDE
samples indicate thyroid CDE > 5,000 mrem for 60 min. of
greater than 5,000 mrem for inhalation.
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Ione hour of inhalation. I [ (Notes 1, 2) 1
Notes " The Emergency Director

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

" If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded 15
minutes.

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

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

Note 1: The Emergency
Coordinator should
declare the event
promptly upon
determining that time
limit has been
exceeded, or will likely
be exceeded,

Note 2: If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded
the specified time limit.

Note 3: If the effluent flow past
an effluent monitor is
known to have stopped,
indicating that the
release path is isolated,
the effluent monitor
reading is no longer
VALID for classification
purposes.

Note 4 The pre-calculated
effluent monitor values
presented in EALs
RAI.1, RS1.1 and
RGI.1 should be used
for emergency
classification
assessments until the
results from a dose
assessment using actual
meteorology are
available.

The classification timeliness note has been standardized across the
ONS EAL scheme by referencing the "time limit" specified within the
EAL wording.

The classification timeliness note has been standardized across the
ONS EAL scheme by referencing the "time limit" specified within the
EAL wording.

None

Incorporated site-specific EAL numbers associated with generic
EAL#1.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

AG2 Spent fuel pool level cannot be RG2 Spent fuel pool level cannot be Top of the fuel racks is the site-specific Level 3 description.
restored to at least (site-specific restored to at least the top of the fuel
Level 3 description) for 60 racks for 60 minutes or longer
minutes or longer

MODE: All

NEI Ex. ONSEAL E NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

1 Spent fuel pool level cannot be RG2.1 Spent fuel pool level cannot be SFP level instruments 1/2/3SFP0010 (primary) and 011
restored to at least (site-specific restored to at least -23.5 ft. for > 60 (backup) measure SFP level relative to normal water level (El.
Level 3 value) for 60 minutes or min. (Note 1) 840 ft.) from + 1 ft. to -23.5 ft. (El. 816.4 ft).
longer For ONS Level 3 corresponds to an indicated water level of

-23.5 ft. (El. 816.5 ft.)

Note The Emergency Director should N/A Note 1: The Emergency Coordinator The classification timeliness note has been standardized
declare the General Emergency should declare the event across the ONS EAL scheme by referencing the "time limit"
promptly upon determining that promptly upon determining specified within the EAL wording.
60 minutes has been exceeded, that time limit has been
or will likely be exceeded. exceeded, or will likely be

exceeded.
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Category C

Cold Shutdown I Refueling System Malfunction
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

CUl UNPLANNED loss of (reactor CUI UNPLANNED loss of RCS None
vessel/RCS [PWR] or RCP inventory for 15 minutes or
[BWR]) inventory for 15 minutes longer
or longer. MODE: 5 - Cold Shutdown, 6 -

MODE: Cold Shutdown, Refueling
Refueling

NEI Ex.. NEI Example EAL Wording ONS 1 ONS EAL Wording Difference Justification
EAL # EAL # 1

1 UNPLANNED loss of reactor
coolant results in (reactor
vessel/RCS [PWR] or RCP
[BWR]) level less than a
required lower limit for 15
minutes or longer.

CU1.1 UNPLANNED loss of reactor
coolant results in RCS water
level less than a required lower
limit for> 15 min. (Note 1)

None

2 a. (Reactor vessel/RCS [PWR]
or RCP [BWR]) level cannot
be monitored.

AND

b. UNPLANNED increase in
(site-specific sump and/or
tank) levels.

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

CU1.2 RCS water level cannot be Added the phrase "due to a loss of RCS inventory" because the NEI
monitored basis states: "Sump and/or tank level changes must be evaluated

AND EITHER against other potential sources of water flow to ensure they are
indicative of leakage from the RCS."

" UNPLANNED increase in Added bulleted criterion "Visual observation of UNISOLABLE RCS
any Table C-1 sump/tank leakage" to include direct observation of RCS leakage.
level due to loss of RCS
inventory Table C-1 lists the site-specific sumps and tanks.

" Visual observation of
UNISOLABLE RCS leakage

Note 1: The Emergency The classification timeliness note has been standardized across the
Coordinator should ONS EAL scheme by referencing the "time limit" specified within the
declare the event EAL wording.
promptly upon
determining that time
limit has been
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exceeded, or will likely
be exceeded.

Table C-1 Sumps / Tanks

* RB Normal Sumps

* RB Emergency Sumps

* Core Flood Tank

• Quench Tank

* Low Activity Waste Tank

* High Activity Waste Tank

* Miscellaneous Waste Holdup Tank

* LPI Room Sumps
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NEI IC Wording ONS ONS IC Wording Difference JustificationIC#(s)

Loss of all but one AC power CU2 Loss of all but one AC power The ONS essential buses are the site-specific emergency buses.
source to emergency buses for source to essential buses for 15
15 minutes or longer. minutes or longer.

MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling, Defueled Refueling, NM - No Mode

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

a. AC power capability to (site- CU2.1 AC power capability, Table C-3, 4160V buses MFB-land MFB-2 are the site-specific emergency

specific emergency buses) is to essential 4160 V buses MFB- buses.
reduced to a single power 1 and MFB-2 reduced to a single Site-specific AC power sources are listed in Table C-3.
source for 15 minutes or power source for > 15 min. (Note
longer. 1)

AND AND

b. Any additional single power Any additional single power
source failure will result in source failure will result in loss of
loss of all AC power to all AC power to SAFETY
SAFETY SYSTEMS. SYSTEMS

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the Unusual Event Coordinator should ONS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that declare the event EAL wording.
15 minutes has been exceeded, promptly upon
or will likely be exceeded. determining that time

limit has been
exceeded, or will likely
be exceeded.
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Table C-3 AC Power Sources

Offsite:
o Unit Normal Transformer (backcharged)
* Unit Startup Transformer (SWYD)

" Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)
Emergency:

* Unit Startup Transformer (Keowee)

" Another Unit Startup Transformer (aligned) (Keowee)

" CT4
" CT5 (dedicated line/energizing Standby Bus)
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

CU3 UNPLANNED increase in RCS CU3 UNPLANNED increase in RCS None

temperature temperature

MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling Refueling

ONSNEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

UNPLANNED increase in RCS CU3.1 UNPLANNED increase in RCS 200'F is the site-specific Tech. Spec. cold shutdown temperature
temperature to greater than (site- temperature to > 200°F due to limit.
specific Technical Specification loss of decay heat removal Added "due to loss of decay heat removal capability" to reinforce the
cold shutdown temperature limit) capability generic bases that states "EAL #1 involves a loss of decay heat

removal capability"

Loss of ALL RCS temperature CU3.2 Loss of all RCS temperature and None
and (reactor vessel/RCS [PWR] RCS level indication for > 15 min.
or RCP [BWR]) level indication (Note 1)
for 15 minutes or longer.

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

N/A Note 1: The Emergency
Coordinator should
declare the event
promptly upon
determining that time
limit has been exceeded,
or will likely be
exceeded.

The classification timeliness note has been standardized across the
ONS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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NEI IC# NEI IC Wording

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

MODE: Cold Shutdown,
Refueling

ONS IC Wording Difference Justification

Loss of Vital DC power for 15 None
minutes or longer.

MODE: 5 - Cold Shutdown, 6 -
Refueling

NEI Ex. NEI Example EAL Wording EAL ONS EAL Wording Difference Justification
EAL # EAL #

1 Indicated voltage is less than CU4.1 Indicated voltage is < 105VDC on 105 VDC is the site-specific minimum vital DC bus voltage.
(site-specific bus voltage value) vital DC buses required by DC operability requirements are specified in Technical
on required Vital DC buses for 15 Technical Specifications for > 15 Specifications.
minutes or longer. min. (Note 1)

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

N/A Note 1: The Emergency
Coordinator should
declare the event promptly
upon determining that time
limit has been exceeded,
or will likely be exceeded.

The classification timeliness note has been standardized across
the ONS EAL scheme by referencing the "time limit" specified
within the EAL wording.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

CU5 Loss of all onsite or offsite CU5 Loss of all onsite or offsite None
communications capabilities, communications capabilities.

MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling, Defueled Refueling, NM - No Mode

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

I Loss of ALL of the following CU5.1 Loss of all Table C-5 onsite Example EALs #1, 2 and 3 have been combined into a single
onsite communication methods: communication methods EAL for simplification of presentation.

(site specific list of OR Changed "ORO" to read "offsite" as ORO is not a known acronym
communications methods) Loss of all Table C-5 offsite at ONS.

communication methods
2 Loss of ALL of the following ORC OR Table C-5 provides a site-specific list of onsite, offsite (ORO) and

communications methods: Loss of all Table C-5 NRC NRC communications methods.

(site specific list of communication methods

communications methods)

3 Loss of ALL of the following NRC
communications methods:

(site specific list of
communications methods)
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Table C-5 Communication Methods

System Onsite Offsite NRC

Commercial phone service X X X

ONS site phone system X X X

EOF phone system X X X

Public Address system X

Onsite radio system X

DEMNET X

Offsite radio system X

NRC Emergency Telephone System X

Satellite Phone X X X
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ONS
NEI IC# NEI IC Wording C#(s) ONS IC Wording Difference Justification

CA1 Loss of (reactor vessel/RCS CAI Loss of RCS inventory None
[PWR] or RCP [BWR]) inventory MODE: 5 - Cold Shutdown, 6 -

MODE: Cold Shutdown, Refueling
Refueling

NEI Ex. ONSEAL E NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

1 Loss of (reactor vessel/RCS CA1.1 Loss of RCS inventory as 10" RCS level indication is the lowest level for continued operation of
[PWR] or RCP [BWR]) inventory indicated by RCS water level < LPI pumps for decay heat removal.
as indicated by level less than 10" (LT-5)
(site-specific level).

2 a. (Reactor vessel/RCS [PWRI CA1.2 RCS water level cannot be Added the phrase "due to a loss of RCS inventory" because the NEI
or RCP [BWR]) level cannot monitored for > 15 min. (Note 1) basis states: "Sump and/or tank level changes must be evaluated
be monitored for 15 minutes AND EITHER against other potential sources of water flow to ensure they are
or longer indicative of leakage from the RCS."

AND * UNPLANNED increase in Added bulleted criterion "Visual observation of UNISOLABLE RCS
any Table C-i Sump / Tank leakage" to include direct observation of RCS leakage.

b. UNPLANNED increase in level due to a loss of RCS
(site-specific sump and/or inventory Table C-1 lists the site-specific sumps and tanks.
tank) levels due to a loss of
(reactor vessel/RCS [PWR] • Visual observation of
or RCP [BWR]) inventory. UNISOLABLE RCS leakage

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

N/A Note 1: The Emergency
Coordinator should declare the
event promptly upon
determining that time limit has
been exceeded, or will likely be
exceeded.

The classification timeliness note has been standardized across the
ONS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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ONS
NEI IC Wording C#(s) ONS IC Wording Difference Justification

Loss of all offsite and all onsite CA2 Loss of all offsite and all The ONS essential buses are the emergency buses.
AC power to emergency buses emergency AC power to "emergency" is the ONS-specific term for 'onsite' AC power.
for 15 minutes or longer essential buses for 15 minutes

MODE: Cold Shutdown, or longer.

Refueling, Defueled MODE: 5 - Cold Shutdown, 6 -
Refueling, NM - No Mode

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

I Loss of ALL offsite and ALL CA2.1 Loss of all offsite and all 4160V buses MFB-1 and MFB-2 are the site-specific emergency
onsite AC Power to (site-specific emergency AC power capability, buses.
emergency buses) for 15 Table C-3, to essential 4160V Site-specific AC power sources are tabularized in Table C-3.
minutes or longer, buses

MFB-1 and MFB-2 for:> 15 min. "emergency" is the ONS-specific term for 'onsite' AC power.
(Note 1)

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the

declare the Unusual Event Coordinator should ONS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that declare the event EAL wording.
15 minutes has been exceeded, promptly upon
or will likely be exceeded. determining that time

limit has been
exceeded, or will likely
be exceeded.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

CA3 Inability to maintain the plant in CA3 Inability to maintain the plant in None
cold shutdown, cold shutdown.

MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling Refueling

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 UNPLANNED increase in RCS UNPLANNED increase in RCS Example EALs #1 and #2 have been combined into a single EAL.
temperature to greater than temperature to > 200°F for 200'F is the site-specific Tech. Spec. cold shutdown temperature
(site-specific Technical > Table C-4 duration limit.
Specification cold shutdown (Note 1)
temperature limit) for greater OR Table C-4 is the site-specific implementation of the generic RCS
than the duration specified in Heat-up Duration Threshold table.
the following table. CA3.1 UNPLANNED RCS pressure 10 psig is the site-specific pressure increase readable by Control

increase > 10 psig due to a Room indications.
2 UNPLANNED RCS pressure loss of RCS cooling (this EAL

increase greater than (site- does not apply during water-
specific pressure reading). (This solid plant conditions)
EAL does not apply during
water-solid plant conditions.
[PWR])

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

N/A Note 1: The Emergency
Coordinator should
declare the event
promptly upon
determining that time
limit has been
exceeded, or will likely
be exceeded.

The classification timeliness note has been standardized across the
ONS EAL scheme by referencing the "time limit" specified within
the EAL wording.
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Table: RCS Heat-up Duration Thresholds

RCS Status Containment Closure Status Heat-up Duration

Intact (but not at reduced Not applicable 60 minutes*
inventory [PWR])

Not intact (or at reduced Established 20 minutes*
inventory [PWR]) Not Established 0 minutes
* If an RCS heat removal system is in operation within this time frame and RCS temperature is

being reduced, the EAL is not applicable.

Table C-4: RCS Heat-up Duration Thresholds

CONTAINMENT
RCS Status CLOSURE Status Heat-up Duration

Intact (but not
REDUCED N/A 60 min.*
INVENTORY)

Not intact established 20 min.*

OR

REDUCED INVENTORY not established 0 min.
* If an RCS heat removal system is in operation within this time frame and RCS temperature is

being reduced, the EAL is not applicable.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

CA6 Hazardous event affecting a CA6 Hazardous event affecting a None
SAFETY SYSTEM needed for SAFETY SYSTEM needed for
the current operating mode. the current operating mode.

MODE: Cold Shutdown, MODE: 5 - Cold Shutdown, 6 -
Refueling Refueling
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NEI Ex. EALSEAL E NEI Example EAL Wording ONS ONS EAL Wording Difference Justification

1 a. The occurrence of ANY of CA6.1 The occurrence of any Table The hazardous events have been tabularized in Table C-6.
the following hazardous C-6 hazardous event
events:
" Seismic event AND EITHER:

(earthquake) * Event damage has caused
* Internal or external indications of degraded

flooding event performance in at least one
" High winds or tornado train of a SAFETY SYSTEM

strike needed for the current
" EXPLOSION operating mode

* (site-specific hazards) * The event has caused
" Other events with similar VISIBLE DAMAGE to a

hazard characteristics as SAFETY SYSTEM
determined by the Shift component or structure
Manager needed for the current

AND operating mode
b. EITHER of the following:

1. Event damage has caused
indications of degraded
performance in at least
one train of a SAFETY
SYSTEM needed for the
current operating mode.

OR
2. The event has caused

VISIBLE DAMAGE to a
SAFETY SYSTEM
component or structure
needed for the current
operating mode.
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Table C-6 Hazardous Events

* Seismic event (earthquake)

* Internal or external FLOODING event

* High winds or tornado strike

* FIRE

* EXPLOSION

* Other events with similar hazard characteristics
as determined by the Shift Manager
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

CS1 Loss of (reactor vessel/RCS CS1 Loss of RCS inventory affecting None
[PWR] or RCP [BWR]) inventory core decay heat removal
affecting core decay heat capability
removal capability. MODE: 5 - Cold Shutdown, 6 -

MODE: Cold Shutdown, Refueling
Refueling

ONS
NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

a. CONTAINMENT CLOSURE N/A N/A The design and operation of water level instrumentation is such that
not established. the "site-specific level" (6" below the bottom ID of the RCS loop)
AND cannot be determined at any time during Cold Shutdown or Refueling

modes, Classification is accomplished in accordance with EAL #3.

b. (Reactor vessel/RCS [PWR]
or RCP [BWR]) level less than
(site-specific level).

a. CONTAINMENT CLOSURE N/A N/A The design and operation of water level instrumentation is such that
established. the "site-specific level" (top of active fuel) cannot be determined at
AND any time during Cold Shutdown or Refueling modes, Classification is

accomplished in accordance with EAL #3.
b. (Reactor vessel/RCS [PWR]

or RCP [BWR]) level less than
(site-specific level).

a. (Reactor vessel/RCS [PWR] CSI.1 RCS water level cannot be Added the phrase "due to a loss of RCS inventory" because the NEI
or RCP [BWR]) level cannot monitored for > 30 min. (Note 1) basis states: "Sump and/or tank level changes must be evaluated
be monitored for 30 minutes against other potential sources of water flow to ensure they are
or longer.AND indicative of leakage from the RCS."

AND Core uncovery is indicated by Added bulleted criterion "Visual observation of UNISOLABLE RCS
any of the following: leakage" to include direct observation of RCS leakage.

b. Core uncovery is indicated by

ANYof the following: * UNPLANNED increase in Table C-1 lists the site-specific sumps and tanks.
any Table C-1 sump/tank

45 of 114



EAL Comparison Matrix ONS

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

* Erratic source range
monitor indication [PWR]

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

" (Other site-specific
indications)

level due to a loss of RCS
inventory

" Visual observation of
unisolable RCS leakage

" High alarm on RIA-3 RB
Refueling Deck Shield Wall

" Erratic Source Range
Monitor indication

RIA-3 RB Refueling Deck Shield Wall monitor is located in the
containment in proximity to the reactor cavity and is designed to
provide monitoring of radiation due to a fuel handling event or loss of
shielding during refueling operations. If this radiation monitor
reaches and exceeds the high alarm, a loss of inventory with
potential to uncover the core is likely to have occurred.

+

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

N/A Note 1: The Emergency
Coordinator should
declare the event
promptly upon
determining that time
limit has been
exceeded, or will likely
be exceeded.

The classification timeliness note has been standardized across the
ONS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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ONS
NEI IC Wording lC#(s) ONS IC Wording Difference Justification

Loss of (reactor vessel/RCS CGI Loss of RCS inventory affecting None
[PWRJ or RCP [BWR]) inventory fuel clad integrity with
affecting fuel clad integrity with containment challenged
containment challenged MODE: 5 - Cold Shutdown, 6 -

MODE: Cold Shutdown, Refueling
Refueling

NEI ExT. ONSEAL E NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

a. (Reactor vessel/RCS [PWR] or N/A N/A The design and operation of water level instrumentation is such
RCP [BWR]) level less than that the "site-specific level" (top of active fuel) cannot be
(site-specific level) for 30 determined at any time during Cold Shutdown or Refueling modes,
minutes or longer. Classification is accomplished in accordance with EAL #2.

AND

b. ANY indication from the
Containment Challenge Table
(see below).

2 a. (Reactor vessel/RCS [PWR] or CG1.1 RCS water level cannot be Added bulleted criterion "Visual observation of UNISOLABLE RCS
RCP [BWR]) level cannot be monitored for > 30 min. (Note 1 leakage" to include direct observation of RCS leakage.
monitored for 30 minutes or AND Table C-1 lists the site-specific sumps and tanks.
longer.
AND Core uncovery is indicated by RIA-3 RB Refueling Deck Shield Wall monitor is located in the

any of the following: containment in proximity to the reactor cavity and is designed to
b. Core uncovery is indicated by provide monitoring of radiation due to a fuel handling event or loss

ANY of the following: * UNPLANNED increase in of shielding during refueling operations. If this radiation monitor
any Table C-i sump/tank reaches and exceeds the high alarm, a loss of inventory with

m (Site-specific radiation level potential to uncover the core is likely to have occurred.
monitor) reading greater

than (site-specific value) . Visual observation of Erratic Wide Range Flux Monitor indication has been added to the
UNISOLABLE RCS ONS EAL because it may provide indication of core uncovery.

* Erratic source range leakage
monitor indication [PWR] Table C-2 provides a tabularized list of containment challenge

o High alarm on RIA-3 RB indications.
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" UNPLANNED increase in Refueling Deck Shield 4% hydrogen concentration in the presence of oxygen represents
(site-specific sump and/or Wall combustible mixture in containment.
tank) levels of sufficient Erratic Source Range
magnitude to indicate core Monitor indication
uncovery

* (Other site-specific AND

indications) Any Containment Challenge

AND indication, Table C-2

c. ANY indication from the
Containment Challenge Table
(see below).

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across

declare the General Emergency Coordinator should the ONS EAL scheme by referencing the "time limit" specified

promptly upon determining that declare the event within the EAL wording.

30 minutes has been exceeded, promptly upon
or will likely be exceeded. determining that time limit

has been exceeded, or
will likely be exceeded.

Note 6: If CONTAINMENT Note 6 implements the asterisked note associated with the generic
N/A CLOSURE is re-

e/ACLOStablise re to Containment Challenge table.established prior to

exceeding the 30-minute
time limit, declaration of a
General Emergency is
not required.

Containment Challenge Table

" CONTAINMENT CLOSURE not established*
" (Explosive mixture) exists inside containment
* UNPLANNED increase in containment pressure
" Secondary containment radiation monitor reading above (site-specific value) [BWR]

* If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit, then declaration of a General Emergency is not required.
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Table C-2 Containment Challenge
Indications

* CONTAINMENT CLOSURE not
established (Note 6)

* Containment hydrogen concentration
> 4%

* Unplanned rise in containment
pressure
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Category D

Permanently Defueled Station Malfunction
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NEI IC# NEI IC Wording ONS ONS IC Wording Difference JustificationNEI C# NI I WoringIC#(s)

PD-AU1 Recognition Category D N/A N/A NEI Recognition Category PD ICs and EALs are applicable only to

PD-AU2 Permanently Defueled Station permanently defueled stations. ONS is not a defueled station.

PD-SU1

PD-HU1

PD-HU2

PD-HU3

PD-AA1

PD-AA2

PD-HA1

PD-HA3
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Category E

Independent Spent Fuel Storage Installation
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

E-HU1 Damage to a loaded cask EU1 Damage to a loaded cask None

CONFINEMENT BOUNDARY CONFINEMENT BOUNDARY

MODE: All MODE: All

NEI E NEI Example EAL Wording ONS ONS EAL Wording Difference JustificationEAL # NIEapeELWrig EAL #

1 Damage to a loaded cask EU1.1 Damage to a loaded canister The Table E-1 radiation readings are 2 times the site-specific cask
CONFINEMENT BOUNDARY as CONFINEMENT BOUNDARY specific technical specification allowable radiation levels for a
indicated by an on-contact as indicated by an on-contact loaded DSC.
radiation reading greater than (2 radiation reading on the surface
times the site-specific cask of a loaded spent fuel cask >
specific technical specification any Table E-1 IFSFI dose limit
allowable radiation level) on the
surface of the spent fuel cask.

Table E-1 ISFSI Dose Limits

Location 24PHB 37PTH 69BTH
HSM front bird screen 1,050 mrem/hr 1,050 mrem/hr 500 mrem/hr

Outside HSM door 40 mrem/hr 4 mrem/hr 4 mrem/hr
End shield wall exterior 550 mrem/hr 8 mrem/hr 8 mrem/hr
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Category F

Fission Product Barrier Degradation
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

FA1 Any Loss or any Potential Loss of FA1 Any loss or any potential loss of None
either the Fuel Clad or RCS either Fuel Clad or RCS barrier
barrier.

MODE: 1 - Power Operation, 2 -
MODE: Power Operation, Hot Startup, 3 - Hot Standby, 4 - Hot
Standby, Startup, Hot Shutdown Shutdown

N I Ix IN

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL #EAL #

I Any Loss or any Potential Loss of FAI.1 Any loss or any potential loss of Table F-1 provides the fission product barrier loss and potential loss
either the Fuel Clad or RCS either Fuel Clad or RCS barrier thresholds.
barrier. (Table F-I) I
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ONS
NEI IC# NEI IC Wording C#(s) ONS IC Wording Difference Justification

FS1 Loss or Potential Loss of any two FS1 Loss or potential loss of any two None
barriers barriers

MODE: Power Operation, Hot MODE: I - Power Operation, 2 -
Standby, Startup, Hot Shutdown Startup, 3 - Hot Standby, 4 - Hot

Shutdown
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ONS
NEI IC# NEI IC Wording C#(s) ONS IC Wording Difference Justification

FG1 Loss of any two barriers and Loss FG1 Loss of any two barriers and loss None
or Potential Loss of third barrier or potential loss of the third

MODE: Power Operation, Hot barrier

Standby, Startup, Hot Shutdown MODE: 1 - Power Operation, 2 -
Startup, 3 - Hot Standby, 4 - Hot
Shutdown

NEI Ex NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 Loss of any two barriers and FGI.1 Loss of any two barriers Table F-1 provides the fission product barrier loss and potential loss
Loss or Potential Loss of third thresholds.
barrier AND

Loss or potential loss of the third
barrier (Table F-i)

57 of 114



EAL Comparison Matrix ONS

PWR Fuel Clad Fission Product Barrier Degradation Thresholds

NEI ONSFPB NEI Threshold Wording FPB ONS FPB Wording Difference JustificationFPB# FPB #(s)

FC Loss RCS or SG Tube Leakage N/A N/A N/A

1 Not Applicable

FC Loss Inadequate Heat Removal FC Loss CETCs > 1200'F None

2 A. Core exit thermocouple B.1
readings greater than (site-
specific temperature value).

FC Loss RCS ActivitylCMT Rad FC Loss 1/2/3RIA 57/58 > Table F-2 RIA 57 and RIA 58 are the site-specific containment high range

3 A. Containment radiation C.1 column "FC Loss" radiation monitors. The Table F-2 readings are derived assuming

monitor reading greater than the instantaneous release and dispersal of the reactor coolant
(snitepeifing gealue) tnoble gas and iodine inventory associated with approximately 4%(site-specific value) fuel cladding failure into the Containment atmosphere. The

OR values are based on time after shutdown.
B. (Site-specific indicationstha(Site-peaicr contcactiviis FC Loss Coolant activity > 300 pCi/ml Nonethat reactor coolant activity is E
greater than 300 gCi/gm dose C.2
equivalent 1-131)

FC Loss CMT Integrity or Bypass N/A N/A N/A

4 Not Applicable

FC Loss Other Indications N/A N/A No other site-specific Fuel Clad Loss indication has been identified
5 for ONS.A. (site-specific as applicable)
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NEI ONSNEI NEI Threshold Wording FPB ONS FPB Wording Difference JustificationFPB# FPB #(s)

FC Loss ED Judgment FC Loss Any condition in the judgment Replaced the word "opinion" with "judgment" to align with the
of the Emergency Coordinator category title and with the Hazards judgment EAL wording.

6 oA.iAnYicoion in the Em y that indicates loss of the fuel
opinion of the Emergency ca are

Director that indicates Loss of clad barrier

the Fuel Clad Barrier.

FC RCS or SG Tube Leakage FC RVLS 5 0" (Note 9) RVLS indicated level < 0" with all RCPs and both LPI pumps taking
level P-Loss Note 9: RVLS is not valid if suction from the drop line not running represents reactor vessel

less than (site-specific level) A.1 EITHER of the following level below the bottom of the RCS hotleg (without instrument
exists: luncertainty considered). This is the lowest measurable reactor
exists: vessel level and is used in lieu of actual reactor vessel level

-aOneoore Rs indication of level at or below top of active fuel.
are running

OR Note 9 added to specify conditions under which RVLS cannot be
- LPI pump(s) are used.
running AND taking
suction from the LPI
drop line

FC Inadequate Heat Removal FC CETCs > 700'F None
P-Loss P-LossA. Core exit thermocouple B.1

2 readings greater than (site-

specific temperature value)

OR FC RCS heat removal cannot be RCS subcooling < 0°F is indicative of a loss of RCS heat removal

B. Inadequate RCS heat P-Loss established and entry into HPI forced cooling.
removal capability via steam B.2 AND
generators as indicated by
(site-specific indications). RCS subcooling < 0°F

FC RCS Activity/CMT Rad N/A N/A N/A
P-Loss3s Not Applicable
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NEI ONSNPI NEI Threshold Wording FPB ONS FPB Wording Difference JustificationFPB# FPB #(s)

FC CMT Integrity or Bypass N/A N/A N/A
P-Loss Not Applicable

4

FC Other Indications N/A N/A No other site-specific Fuel Clad Potential Loss indication has been
P-Loss identified for ONS.A. (site-specific as applicable)

5

FC Emergency Director FC Any condition in the judgment of Replaced the word "opinion" with "judgment" to align with the
P-Loss Judgment P-Loss the Emergency Coordinator that category title and with the Hazards judgment EAL wording.

E. 1 indicates potential loss of the6 A. Any condition in the opinion fuel clad barrier

of the Emergency Director that

indicates Potential Loss of the
Fuel Clad Barrier.

60 of 114



EAL Comparison Matrix ONS

PWR RCS Fission Product Barrier Degradation Thresholds

NEI ONS FPBFPB NEI IC Wording #(sF ONS FPB Wording Difference JustificationFPB# #(s)

RCS RCS or SG Tube Leakage RCS Loss An automatic or manual ES None
Loss A. An automatic or manual A.1 actuation required by

I ECCS (SI) actuation is EITHER:

required by EITHER of the e UNISOLABLE RCS
following: leakage

1. UNISOLABLE RCS ° SG tube RUPTURE
leakage

OR

2. SG tube RUPTURE.

RCS Inadequate Heat Removal N/A N/A N/A
Loss Not Applicable

2

RCS RCS Activity/CMT Rad RCS Loss Containment radiation: RIA 57 and RIA 58 are the site-specific containment high range
Loss radiation monitors. The readings assume the instantaneous

3 A. Containment radiation C.1 • 1,3 RIA 57/58>1.0 R/hr release and dispersal of the reactor coolant noble gas and iodine
monitor reading greater than 2 RIA 57 > 1.6 R/hr inventory associated with normal operating concentrations (i.e.,
(site-specific value). within Technical Specifications) into the Containment atmosphere.

2 RIA 58 > 1.0 R/hr The difference in the threshold values is due to the relative

strength of the detector check source which affects the
background readings for the detector (the source for 2RIA-57 is
stronger than that for the other detectors).

RCS CNMT Integrity or Bypass N/A N/A N/A

Loss Not Applicable

4
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NEI ONS FPBFPB NEI IC Wording #(s ONS FPB Wording Difference JustificationFPB# #(s)

RCS Other Indications N/A N/A No other site-specific RCS Loss indication has been identified for
Loss ONS.A. (site-specific as applicable)

5

RCS Emergency Director Judgment RCS Loss Any condition in the judgment Replaced the word "opinion" with "judgment" to align with the
Loss A. ANY condition in the opinion E.1 of the Emergency Coordinator category title and with the Hazards judgment EAL wording.

6s of the Emergency Directo that othat indicates loss of the RCS
of the Emergency Director thatbarrierindicates Loss of the RCS

Barrier.

RCS RCS or SG Tube Leakage RCS RCS leakage > normal ONS normal makeup capacity is not limited by makeup (HPI)

P-Loss 1 A. Operation of a standby P-Loss A.1 makeup capacity due to capacity but rather rmakeup line size. The startup of a second

charging (makeup) pump is EITHER: makeup would not increase RCS makeup rate.

required by EITHER of the * UNISOLABLE RCS
following: leakage

1. UNISOLABLE RCS • SG tube leakage
leakage

OR RCS RCS cooldown < 400'F at 400'F is the temperature below which a cooldown greater than

2. SG tube leakage. P-Loss A.2 > 100°F/hr 100°F/hr requires implementation of Pressure Thermal Shock

OR OR (PTS) guidance (Rule 8).

B. RCS cooldown rate greater HPI has operated in the HPI operating in the injection mode with no RCPs operating is

than (site-specific injection mode with no RCPs also a PTS entry criteria (Rule 8).

pressurized thermal shock operating
criteria/limits defined by site-
specific indications).

RCS Inadequate Heat Removal RCS RCS heat removal cannot be RCS subcooling < 0°F is indicative of a significant loss of RCS

P-Loss 2 A. Inadequate RCS heat P-Loss B.1 established heat removal and entry into HPI forced cooling.

removal capability via steam AND
generators as indicated by RCS subcooling < 00 F
(site-specific indications).
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NEI ONS FPBNEI NEI IC Wording #(s ONS FPB Wording Difference JustificationFPB# #(s)

RCS CS Activity/CMT Rad N/A N/A N/A

P-Loss 3 Not Applicable

RCS CMT Integrity or Bypass N/A N/A N/A
P-Loss 4 Not Applicable

RCS Other Indications RCS HPI forced cooling initiated HPI forced cooling requires once-through RCS cooling (breach of
l P-Loss B.2 the RCS barrier) and is thus a loss of the RCS barrier.P-Loss 5 A. (site-specific as applicable) PLs .

RCS Emergency Director Judgment RCS Any condition in the judgment Replaced the word "opinion" with "judgment" to align with the
P-Loss E.1 of the Emergency Coordinator category title and with the Hazards judgment EAL wording.P-Loss 6 A. ANY condition in the opinion that indicates potential loss of

of the Emergency Director that the RCS barrier

indicates Potential Loss of the

RCS Barrier.
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PWR Containment Fission Product Barrier Degradation Thresholds

FNENEICWodn ONSNEINEI IC Wording ONS FPB Wording Difference JustificationFPB# FPB #(s)

CMT RCS or SG Tube Leakage CMT A leaking SG is FAULTED outside of Deleted the words "or RUPTURED" as they are
Loss A. A leaking or RUPTURED SG is Loss containment unnecessary. The term rupture is a subset of the term

A FAULTED outside of containment. A.1 leakage. For ONS, the term "Ruptured" is not
normally used in an operationally significant way.

CMT Inadequate Heat Removal N/A N/A N/A
Loss Not Applicable

2

CMT RCS Activity/CMT Rad N/A N/A N/A

Loss Not applicable

3

CMT
Loss

4

CMT Integrity or Bypass

A. Containment isolation is required

AND

EITHER of the following:

1. Containment integrity has been
lost based on Emergency
Director judgment.

OR

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

OR

B. Indications of RCS leakage outside
of containment.

CMT
Loss

D.1

Containment isolation is required

AND EITHER:

* Containment integrity has been
lost based on Emergency
Coordinator judgment

" UNISOLABLE pathway from
containment to the environment
exists

None

4 1-

CMT
Loss

D.2

Indications of RCS leakage outside of
containment

None
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NEI NEI IC Wording ONS ONS FPB Wording Difference Justification
FPB# FPB #(s)

CMT Other Indications N/A N/A No other site-specific Containment Loss indication has
Loss been identified for ONS.A. (site-specific as applicable)

5

CMT Emergency Director Judgment CMT Any condition in the judgment of the Replaced the word "opinion" with "judgment" to align
Loss ANY condition in the opinion of the Loss Emergency Coordinator that indicates with the category title and with the Hazards judgment

6 Emergency Director that indicates Loss E.1 loss of the containment barrier EAL wording.

of the Containment Barrier.

CMT P- RCS or SG Tube Leakage N/A N/A N/A
Loss Not Applicable

1

CMT Inadequate Heat Removal CMT 1. CETCs > 1200'F The CETC readings are indicative of entry into core
P-Loss A. 1. (Site-specific criteria for entry P-Loss AND cooling restoration procedures.

2 into core cooling restoration B.1 Added Note 1 consistent with other thresholds with aprocedure) Restoration procedures not effective tingcmoe.
within 15 min. (Note 1) timing component.

AND

2. Restoration procedure not
effective within 15 minutes.

CMT P- RCS Activity/CMNT Rad CMT 1/2/3RIA 57/58 > Table F-2 column RIA 57 and RIA 58 are the site-specific containment
Loss A. Containment radiation monitor P-Loss "CMT Potential Loss" high range radiation monitors. The readings are

3 reading greater than (site-specific C.1 derived assuming the instantaneous release and
value). dispersal of the reactor coolant noble gas and iodine

inventory associated with 20% clad failure into the

Containment atmosphere. The values are based on
calculated readings for time after shutdown.
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NEI ONSNEB NEI IC Wording FPB ONS FPB Wording Difference JustificationFPB# FPB #(s)

CMT CNMT Integrity or Bypass CMT Containment pressure > 59 psig 59 psig is the containment design pressure.
P-Loss P-LossA. Containment pressure greater than

4 (site-specific value) D.1

OR

B. Explosive mixture exists inside CMT Containment hydrogen concentration 4% hydrogen concentration in the lower limit of

containment P-Loss >4% hydrogen flammability and represents an explosive
mixture in containment.

OR D.2

C. 1. Containment pressure greater
than (site-specific pressure
setpoint)

AND CMT Containment pressure > 10 psig with The Containment pressure setpoint (10 psig) is the
P-Loss < one full train of containment heat pressure at which the Reactor Building Spray System

2. Less than one full train of (site- removal system (1 RBS with > 700 gpm should actuate and begin performing its function.
specific system or equipment) D.3 spray flow OR 2 RBCUs) operating per
is operating per design for 15 design for > 15 min. (Note 1) 1 RBS with > 700 gpm spray flow OR 2 RBCUs
minutes or longer, operating per design are the site-specific containment

cooling trains.

Added Note 1 consistent with other thresholds with a
timing component.

CMT Other Indications N/A N/A No other site-specific Containment Potential Loss
P-Loss indication has been identified for ONS.A. (site-specific as applicable)

5

CMT Emergency Director Judgment CMT Any condition in the judgment of the Replaced the word "opinion" with "judgment" to align
P-Loss A. ANY condition in the opinion of the P-Loss Emergency Coordinator that indicates with the category title and with the Hazards judgment

A Amergncy Dirctionr the opindiontofthepotential loss of the containment EAL wording.
6 Emergency Director that indicates E.1 barrier

Potential Loss of the Containment

Barrier.
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Table F-2 Containment Radiation - R/hr (1/2/3RIA 57/58)

Time After SID FC Loss CMT Potential Loss

(Hrs) RIA 57 RIA 58 RIA 57 RIA 58

0 - < 0.5 300 140 1500 700

0.5 - < 2.0 80 40 400 195

2.0 - < 8.0 32 15 160 75

>Ž8.0 10 5 50 25
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Category H

Hazards and Other Conditions Affecting Plant Safety
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HU1 Confirmed SECURITY HUI Confirmed SECURITY None
CONDITION or threat CONDITION or threat.

MODE: All MODE: All

NEI Ex NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 A SECURITY CONDITION that HUI.1 A SECURITY CONDITION that Example EALs #1, 2 and 3 have been combined into a single EAL.
does not involve a HOSTILE does not involve a HOSTILE The Security Shift Supervision is defined as the Security Shift
ACTION as reported by the (site- ACTION as reported by the
specific security shift supervision). Security Shift Supervision

2 Notification of a credible security OR

threat directed at the site. Notification of a credible security
threat directed at the site

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

NRC providing information of an
aircraft threat
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HU2 Seismic event greater than OBE HU2 Seismic event greater than DBE The design basis earthquake ground acceleration at the site is
level level 0.05g. The maximum hypothetical earthquake ground acceleration

MODE: All MODE: All is 0.10g. and 0.15g for Class 1 structures founded on bedrock and
overburden respectively. For ONS, the Operating Basis Earthquake
(OBE) is equivalent to the Design Basis Earthquake (DBE).

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

1 Seismic event greater than HU2.1 Seismic event > DBE as Earthquake instrumentation is the SMA-3 system consisting of a
Operating Basis Earthquake indicated by any of the following: central recording system, control panel, one TS-3 triaxial seismic
(OBE) as indicated by: * 1SA-9/E-1 (SEISMIC trigger package, and two force-balance triaxial accelerometer
(site-specific indication that a TRIGGER) alarm packages. The seismic trigger and one accelerometer of the SMA-3
seismic event met or exceeded system are located in the Unit 1 Tendon Gallery. Also, a second
sE ismicts) 3SA-9/E-1 (SEISMIC accelerometer is located directly above at elevation 797' +6" in the
OBE limits) TRIGGER) alarm Oconee 1 Reactor Building. The recorder for the system is located

in the Unit 1 Cable Room. Also, a seismic trigger/switch is located in
the Unit 1 tendon gallery. The TS-3 has a preset acceleration
threshold of 0.05g (DBE) which activates the listed statalarm in
Units I and 3 control rooms, when design conditions occur.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HU3 Hazardous event. HU3 Hazardous event None

MODE: All MODE: All

NEI Ex. NIEapeELWrig ONSEAL # NEI Example# EAL # ONS EAL Wording Difference Justification

1 A tornado strike within the HU3.1 A tornado strike within the None
PROTECTED AREA. PROTECTED AREA

2 Internal room or area flooding of a HU3.2 Internal room or area FLOODING None
magnitude sufficient to require of a magnitude sufficient to
manual or automatic electrical require manual or automatic
isolation of a SAFETY SYSTEM electrical isolation of a SAFETY
component needed for the current SYSTEM component needed for
operating mode. the current operating mode

3 Movement of personnel within the HU3.3 Movement of personnel within the None
PROTECTED AREA is impeded PROTECTED AREA is
due to an offsite event involving IMPEDED due to an offsite event
hazardous materials (e.g., an involving hazardous materials
offsite chemical spill or toxic gas (e.g., an offsite chemical spill or
release). toxic gas release)

4 A hazardous event that results in HU3.4 A hazardous event that results in Added reference to Note 7.
on-site conditions sufficient to on-site conditions sufficient to
prohibit the plant staff from prohibit the plant staff from
accessing the site via personal accessing the site via personal
vehicles. vehicles (Note 7)

5 (Site-specific list of natural or HU3.5 Condition B has been declared Jocassee Hydro is located upstream of the Oconee Nuclear
technological hazard events) for the Jocassee Dam Station. The mitigation strategies for a Condition B for the

Jocassee Dam includes shutdown of all operating Oconee Nuclear
units and relocation and installation of other equipment in
anticipation of the Condition B escalating to a Condition A. This
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EAL is based on an existing license commitment.

Note EAL #3 does not apply to routine N/A Note 7: This EAL does not This note, designated Note #7, is intended to apply to generic
traffic impediments such as fog, apply to routine traffic example EAL #4, not #3 as specified in the generic guidance.
snow, ice, or vehicle breakdowns impediments such as
or accidents, fog, snow, ice, or

vehicle breakdowns or
accidents.
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ONS
NEI IC Wording IC#(s) ONS IC Wording Difference Justification

FIRE potentially degrading the HU4 FIRE potentially degrading the None

level of safety of the plant. level of safety of the plant

MODE: All MODE: All

NEI Ex. NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

a. A FIRE is NOT extinguished HU4.1 A FIRE is not extinguished within Table H-1 provides a tabularized list of site-specific fire areas.
within 15-minutes of ANY of the 15 min. of any of the following
following FIRE detection FIRE detection indications (Note
indications: 1):

" Report from the field (i.e., • Report from the field (i.e.,
visual observation) visual observation)

" Receipt of multiple (more • Receipt of multiple (more
than 1) fire alarms or than 1) fire alarms or
indications indications

* Field verification of a single • Field verification of a single
fire alarm fire alarm

AND AND

b. The FIRE is located within The FIRE is located within any
ANY of the following plant rooms Table H-1 area
or areas:

(site-specific list of plant rooms or
areas)

2 a. Receipt of a single fire alarm HU4.2 Receipt of a single fire alarm Table H-1 provides a list of site-specific fire areas.
(i.e., no other indications of a (i.e., no other indications of a
FIRE). FIRE)

AND AND

b. The FIRE is located within The fire alarm is indicating a

73 of 114



EAL Comparison Matrix ONS

ANY of the following plant rooms FIRE within any Table H-1 area
or areas: AND

(site-specific list of plant rooms or The existence of a FIRE is not
areas) verified within 30 min. of alarm

AND receipt (Note 1)

c. The existence of a FIRE is not
verified within 30-minutes of alarm
receipt.

3 A FIRE within the plant or ISFSI HU4.3 A FIRE within the plant ONS has an ISFSI located inside the plant Protected Area.
[for plants with an ISFSI outside PROTECTED AREA not
the plant Protected Area] extinguished within 60 min. of the
PROTECTED AREA not initial report, alarm or indication
extinguished within 60-minutes of (Note 1)
the initial report, alarm or
indication.

4 A FIRE within the plant or ISFSI HU4.4 A FIRE within the plant ONS has an ISFSI located inside the plant Protected Area.
[for plants with an ISFSI outside PROTECTED AREA that
the plant Protected Area] requires firefighting support by
PROTECTED AREA that requires an offsite fire response agency to
firefighting support by an offsite extinguish
fire response agency to
extinguish.

Note Note: The Emergency Director N/A Note 1: The Emergency The classification timeliness note has been standardized across the
should declare the Unusual Event Coordinator should ONS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that declare the event EAL wording.

the applicable time has been promptly upon
exceeded, or will likely be determining that time
exceeded. limit has been exceeded,

or will likely be exceeded.
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Table H-1 Fire Areas

* Reactor Building
* Auxiliary Building

* Turbine Building
* Standby Shutdown Facility

I intake Structure
* Electrical Blockhouse
* Keowee Hydro & associated transformers
* Transformer Yard
* Protected Service Water Building

* Essential Siphon Vacuum Building
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HU7 Other conditions exist which in the HU7 Other conditions existing that in None
judgment of the Emergency the judgment of the Emergency
Director warrant declaration of a Coordinator warrant declaration
(NO)UE of a UE

MODE: All MODE: All

NEI Ex. ONSEA E NEI Example EAL Wording EAL ONS EAL Wording Difference JustificationEAL #EAL #

Other conditions exist which in the HU7.1 Other conditions exist which in None
judgment of the Emergency the judgment of the Emergency
Director indicate that events are in Coordinator indicate that events
progress or have occurred which are 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 offsite response or radioactive material requiring
monitoring are expected unless offsite response or monitoring are
further degradation of safety expected unless further
systems occurs. degradation of SAFETY

SYSTEMS occurs.
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ONS
NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HOSTILE ACTION within the HA1 HOSTILE ACTION within the None
OWNER CONTROLLED AREA or OWNER CONTROLLED AREA
airborne attack threat within 30 or airborne attack threat within 30
minutes. minutes

MODE: All MODE: All

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 A HOSTILE ACTION is occurring or HAl.1 A HOSTILE ACTION is Example EALs #1 and #2 have been combined into a single EAL.
has occurred within the OWNER occurring or has occurred within The Security Shift Supervision is the site-specific security shift
CONTROLLED AREA as reported the OWNER CONTROLLED supervision.
by the (site-specific security shift AREA as reported by the
supervision). Security Shift Supervision

2 A validated notification from NRC of OR

an aircraft attack threat within 30 A validated notification from
minutes of the site. NRC of an aircraft attack threat

within 30 min. of the site
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HA5 Gaseous release impeding N/A Gaseous release IMPEDING None
access to equipment necessary access to equipment necessary
for normal plant operations, for normal plant operations,
cooldown or shutdown. cooldown or shutdown.

MODE: All MODE: All

NEI Ex. ONSEAL E NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

1 a. Release of a toxic, HA5.1 Release of a toxic, corrosive, Table H-2 provides a list of safe shutdown rooms/areas and
corrosive, asphyxiant or asphyxiant or flammable gas into applicable operating modes.
flammable gas into any of the any Table H-2 rooms or areas
following plant rooms or areas: AND

(site-specific list of plant rooms Entry into the room or area is
or areas with entry-related
mode applicability identified) prohibited or IMPEDED (Note 5)

AND

b. Entry into the room or area
is prohibited or impeded.

Note Note: If the equipment in the Note 5 If the equipment in the listed None
listed room or area was already room or area was already
inoperable or out-of-service inoperable or out-of-service
before the event occurred, then before the event occurred, then
no emergency classification is no emergency classification is
warranted. warranted.
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Table H-2 Safe Operation & Shutdown Rooms/Areas

Room/Area Mode Applicability
Turbine Building 1, 2, 3
Equipment and Cable Rooms 1,2,3
Auxiliary Building 1, 2, 3, 4, 5
Reactor Buildings 3, 4, 5
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HA6 Control Room evacuation HA6 Control Room evacuation None
resulting in transfer of plant resulting in transfer of plant
control to alternate locations, control to alternate locations

MODE: All MODE: All

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

I An event has resulted in plant HA6.1 An event has resulted in plant The Auxiliary Shutdown Panel and Standby Shutdown Facility are
control being transferred from the control being transferred from the the site-specific remote shutdown panels/local control stations.
Control Room to (site-specific Control Room to the Auxiliary
remote shutdown panels and Shutdown Panel or Standby
local control stations). Shutdown Facility
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ONS
NEI IC Wording IC#(s) ONS IC Wording Difference Justification

Other conditions exist which in the HA7 Other conditions exist that in the None
judgment of the Emergency Director judgment of the Emergency Coordinator
warrant declaration of an Alert. warrant declaration of an Alert

MODE: All MODE: All

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 Other conditions exist which, in the HA7.1 Other conditions exist which, in the None
judgment of the Emergency Director, judgment of the Emergency Coordinator,
indicate that events are in progress or indicate that events are in progress or
have occurred which involve an actual or have occurred which involve an actual or
potential substantial degradation of the potential substantial degradation of the
level of safety of the plant or a security level of safety of the plant or a security
event that involves probable life event that involves probable life
threatening risk to site personnel or threatening risk to site personnel or
damage to site equipment because of damage to site equipment because of
HOSTILE ACTION. Any releases are HOSTILE ACTION. Any releases are
expected to be limited to small fractions expected to be limited to small fractions
of the EPA Protective Action Guideline of the EPA Protective Action Guideline
exposure levels, exposure levels.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HSI HOSTILE ACTION within the HS1 HOSTILE ACTION within the None
PROTECTED AREA PROTECTED AREA

MODE: All MODE: All

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

I A HOSTILE ACTION is occurring HS1.1 A HOSTILE ACTION is occurring or has The Security Shift Supervision is the site-specific security
or has occurred within the occurred within the PROTECTED AREA shift supervision.
PROTECTED AREA as reported as reported by the Security Shift
by the (site-specific security shift Supervision
supervision).
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

N/A N/A HS3 Dam Failure N/A

MODE: All

NEI Ex. ONSEAL Ex NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

N/A N/A HS3.1 IMMINENT/actual dam failure The Keowee Hydro Dam project includes the Keowee Hydro Dam,
exists involving any of the Little River Dam and Dikes A, B, C, D, and the Intake Canal Dike.
following: Dam failure of any portion of the Keowee Hydro Dam would result in

-Keowee Hydro Dam loss of the emergency AC power supply and the potential to lose the
ultimate heat sink source. Some flooding of the site may result.

- Little River Dam Evaluation of the plant status following failure of the dam would

- Dikes A,B,C,D determine the need to escalate to a General Emergency. Failure of
the Jocassee Dam has the potential to result in the failure of the

- Intake Canal Dike Keowee Hydro Project Dams/Dikes. This EAL is based on an

- Jocassee Dam - Condition A existing license commitment.
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NEI IC# NEI IC Wording ONS ONS IC Wording Difference JustificationIC#(s) OSI odn

HS6 Inability to control a key safety HS6 Inability to control a key safety function None
function from outside the Control from outside the Control Room
Room.

MODE: All MODE: All

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

I a. An event has resulted in plant HS6.1 An event has resulted in plant control The Auxiliary Shutdown Panel and Standby Shutdown
control being transferred from the being transferred from the Control Room Facility are the site-specific remote shutdown panels/local
Control Room to (site-specific to the Auxiliary Shutdown Panel or control stations.
remote shutdown panels and local Standby Shutdown Facility
control stations). AND

AND Control of any of the following key safety
b. Control of ANY of the functions is not reestablished within 15
following key safety functions is min. (Note 1):
not reestablished within (site- 0 Reactivity
specific number of minutes).

* Reactivity control 0 Core cooling

" Core cooling [PWR] / RCP 0 RCS heat removal

water level [BWR]

" RCS heat removal
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ONSON
NEI IC Wording IC#(s) ONS IC Wording Difference Justification

Other conditions exist which in HS7 Other conditions existing that in the None
the judgment of the Emergency judgment of the Emergency Coordinator
Director warrant declaration of a warrant declaration of a Site Area
Site Area Emergency. Emergency

MODE: All MODE: All

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

Other conditions exist which in HS7.1 Other conditions exist which in the None
the judgment of the Emergency judgment of the Emergency Coordinator
Director indicate that events are indicate that events are in progress or
in progress or have occurred have occurred which involve actual or
which involve actual or likely likely major failures of plant functions
major failures of plant functions needed for protection of the public or
needed for protection of the HOSTILE ACTION that results in
public or HOSTILE ACTION that intentional damage or malicious acts, (1)
results in intentional damage or toward site personnel or equipment that
malicious acts, (1) toward site could lead to the likely failure of or, (2) that
personnel or equipment that could prevent effective access to equipment
lead to the likely failure of or, (2) needed for the protection of the public.
that prevent effective access to Any releases are not expected to result in
equipment needed for the exposure levels which exceed EPA
protection of the public. Any Protective Action Guideline exposure
releases are not expected to levels beyond the SITE BOUNDARY.
result in exposure levels which
exceed EPA Protective Action
Guideline exposure levels
beyond the site boundary.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HG1 HOSTILE ACTION resulting in HG1 HOSTILE ACTION resulting in loss of None
loss of physical control of the physical control of the facility
facility. MODE: All

MODE: All

NE! Ex. ONSEAL E NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

1 a. A HOSTILE ACTION is HGI.1 A HOSTILE ACTION is occurring or has The Security Shift Supervision is the site-specific security

occurring or has occurred within occurred within the PROTECTED AREA shift supervision.
the PROTECTED AREA as as reported by the Security Shift Deleted the word "control" from" reactivity" because it is
reported by the (site-specific Supervision redundant.
security shift supervision). AND EITHER of the following has

AND occurred:

b. EITHER of the following has Any of the following safety functions
occurred: cannot be controlled or maintained

1. ANY of the following safety 9 Reactivity
functions cannot be
controlled or maintained.

* Reactivity control 0 RCS heat removal

" Core cooling OR

[PWR]IRCP water Damage to spent fuel has occurred
level [BWR] or is IMMINENT

" RCS heat removal

OR

2. Damage to spent fuel has
occurred or is IMMINENT.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

HG7 Other conditions exist which in HG7 Other conditions exist which in the None
the judgment of the Emergency judgment of the Emergency Coordinator
Director warrant declaration of a warrant declaration of a General
General Emergency Emergency

MODE: All MODE: All

NEI Ex. ONSEAL E NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

Other conditions exist which in HG7.1 Other conditions exist which in the None
the judgment of the Emergency judgment of the Emergency Coordinator
Director indicate that events are indicate that events are in progress or
in progress or have occurred have occurred which involve actual or
which involve actual or IMMINENT substantial core degradation
IMMINENT substantial core or melting with potential for loss of
degradation or melting with containment integrity or HOSTILE
potential for loss of containment ACTION that results in an actual loss of
integrity or HOSTILE ACTION physical control of the facility. Releases
that results in an actual loss of can be reasonably expected to exceed
physical control of the facility. EPA Protective Action Guideline
Releases can be reasonably exposure levels offsite for more than the
expected to exceed EPA immediate site area.
Protective Action Guideline
exposure levels offsite for more
than the immediate site area.
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Category S

System Malfunction

88 of 114



EAL Comparison Matrix ONS

ONS
NEI IC# NEI IC Wording C#(s) ONS IC Wording Difference Justification

SU1 Loss of all offsite AC power SU1 Loss of all offsite AC power The ONS essential buses are the emergency buses.
capability to emergency buses for capability to essential buses for
15 minutes or longer. 15 minutes or longer

MODE: Power Operation, Startup, MODE: I - Power Operation, 2 -
Hot Standby, Hot Shutdown Startup, 3 - Hot Standby, 4 - Hot

Shutdown

NEI Ex. ONSEAL E NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

I Loss of ALL offsite AC power SUI.1 Loss of all offsite AC power 4160V buses MFB-1 and MFB-2 are the site-specific emergency
capability to (site-specific capability, Table S-1, to essential buses.
emergency buses) for 15 minutes 4160V buses MFB-1 and MFB-2 Site-specific AC power sources are listed in Table S-1.
or longer. for > 15 min. (Note 1)

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the Unusual Event Coordinator should ONS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that 15 declare the event EAL wording.
minutes has been exceeded, or promptly upon
will likely be exceeded. determining that time

limit has been exceeded,
or will likely be
exceeded.
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Table S-1 AC Power Sources

Offsite:

* Unit Normal Transformer (backcharged)

* Unit Startup Transformer (SWYD)

* Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)

Emergency:

" Unit Startup Transformer (Keowee)

" Another Unit Startup Transformer (aligned) (Keowee)

" CT4

• CT5 (dedicated line/energizing Standby Bus)
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ONS
NEI IC Wording IC#(s) ONS IC Wording Difference Justification

UNPLANNED loss of Control SU3 UNPLANNED loss of Control None
Room indications for 15 minutes Room indications for 15 minutes
or longer, or longer.

MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

NEI Ex. EALSEAL # NEI Example EAL Wording ONS ONS EAL Wording Difference Justification

1 An UNPLANNED event results in SU3.1 An UNPLANNED event results in The site-specific Safety System Parameters are listed in Table S-2.
the inability to monitor one or the inability to monitor one or
more of the following parameters more Table S-2 parameters from
from within the Control Room for within the Control Room for > 15
15 minutes or longer. min. (Note 1)

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the Unusual Event Coordinator should ONS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that declare the event EAL wording.
15 minutes has been exceeded, promptly upon
or will likely be exceeded. determining that time

limit has been exceeded,
or will likely be
exceeded.
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[BWR parameter list] [PWR parameter list]
Reactor Power Reactor Power
RCP Water Level RCS Level
RCP Pressure RCS Pressure
Primary Containment Pressure In-Core/Core Exit Temperature
Suppression Pool Level Levels in at least (site-specific number)

steam generators
Suppression Pool Temperature Steam Generator Auxiliary or Emergency

Feed Water Flow

Table S-2 Safety System Parameters

* Reactor power

* RCS level

* RCS pressure

* CETC temperature

* Level in at least one S/G

* EFW flow to at least one S/G
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

SU3 Reactor coolant activity greater SU4 RCS activity greater than Changed 'reactor coolant activity" to "RCS activity" to conform to site
than Technical Specification Technical Specification allowable specific terminology.
allowable limits, limits

MODE: Power Operation, Startup, MODE: I - Power Operation, 2 -
Hot Standby, Hot Shutdown Startup, 3 - Hot Standby, 4 - Hot

Shutdown

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

I (Site-specific radiation monitor) N/A N/A ONS does not have any site-specific radiation monitor that can
reading greater than (site-specific provide readings that correspond to TS coolant activity limits.
value).

2 Sample analysis indicates that a SU4.1 RCS activity > 50 pCi/gm Dose Changed 'reactor coolant activity" to "RCS activity" to conform to site
reactor coolant activity value is Equivalent 1-131 for > 48 hr specific terminology.
greater than an allowable limit continuous period ONS T.S. Section 3.4.11 provides the TS allowable coolant activity
specified in Technical OR limits.
Specifications. RCS activity > 280 pCi/gm Dose

Equivalent Xe-1 33 for > 48 hr
continuous period
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ONS
NEI IC# NEI IC Wording C#(s) ONS IC Wording Difference Justification

SU4 RCS leakage for 15 minutes or SU5 RCS leakage for 15 minutes or None
longer, longer

MODE: Power Operation, MODE: I - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 RCS unidentified or pressure SU5.1 RCS unidentified or pressure Example EALs #1, 2 and 3 have been combined into a single EAL.
boundary leakage greater than boundary leakage > 10 gpm for >
(site-specific value) for 15 15 min.
minutes or longer. OR

2 RCS identified leakage greater RCS identified leakage > 25 gpm
than (site-specific value) for 15 for > 15 min.
minutes or longer. OR

Leakage from the RCS to a Leakage from the RCS to a
location outside containment location outside containment > 25
greater than 25 gpm for 15 gpm for > 15 min.
minutes or longer. (Note 1)

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the Unusual Event Coordinator should ONS EAL scheme by referencing the "time limit" specified within
promptly upon determining that declare the event the EAL wording.
15 minutes has been exceeded, promptly upon
or will likely be exceeded. determining that time

limit has been
exceeded, or will likely
be exceeded.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

SU5 Automatic or manual (trip [PWR] SU6 Automatic or manual trip fails to None
/ scram [BWR]) fails to shut down the reactor
shutdown the reactor. MODE: I - Power Operation

MODE: Power Operation

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

1 a. An automatic (trip [PWR] I SU6.1 An automatic trip did not shut As specified in the generic developers guidance "Developers may
scram [BWR]) did not shutdown down the reactor as indicated by include site-specific EOP criteria indicative of a successful reactor
the reactor. reactor power -> 5% after any shutdown in an EAL statement, the Basis or both (e.g., a reactor

AND RPS setpoint is exceeded power level)." Reactor power < 5% is the site-specific indication of a

b. A subsequent manual action AND successful reactor trip.

takenat. tl A subsequent a c a n o Added the words "... as indicated by reactor power > 5% after anytaken at the reactor control A subsequent automatic trip or RPS setpoint is exceeded" to clarify that it is a failure of the

consoles is successful in the manual trip pushbutton is

shutting down the reactor. successful in shutting down the automatic trip when a valid trip signal has been exceed.

reactor as indicated by reactor There is a separate set of switch contacts in series with the output of
power < 5% (Note 8) each reactor trip component. All switch contacts are actuated

through a mechanical linkage from a single reactor trip pushbutton.

2 a. A manual trip ([PWR] I SU6.2 A manual trip did not shut down As specified in the generic developers guidance "Developers may
scram [BWR]) did not shutdown the reactor as indicated by include site-specific EOP criteria indicative of a successful reactor
the reactor. reactor power > 5% after any shutdown in an EAL statement, the Basis or both (e.g., a reactor

AND manual trip action was initiated power level)." Reactor power < 5% is the site-specific indication of a

b. EITHER of the following: AND successful reactor trip.

A subsequent automatcllowing: Added the words "... as indicated by reactor power _> 5% after any
A subsequent automatic trip or manual trip action was initiated" to clarify that it is a failure of any

action taken at the reactor successful in shutting down the manual trip when an actual manual trip signal has been inserted.
control consoles is reactor as indicated by reactor Combined conditions b.1 and b.2 into a single statement to simplify
successful in shutting power < 5% (Note 8) the presentation.
down the reactor.

OR There is a separate set of switch contacts in series with the output of
each reactor trip component. All switch contacts are actuated
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2 A subsequent automatic through a mechanical linkage from a single pushbutton.
(trip [PWR] / scram
[BWR]) is successful in
shutting down the reactor.

Notes Note: A manual action is any N/A Note 8: A manual action is any None
operator action, or set of actions, operator action, or set of
which causes the control rods to actions, which causes
be rapidly inserted into the core, the control rods to be
and does not include manually rapidly inserted into the
driving in control rods or
implementation of boron include manually driving
injection strategies. in control rods or

implementation of boron
injection strategies.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

SU6 Loss of all onsite or offsite SU7 Loss of all onsite or offsite None
communications capabilities, communications capabilities.

MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

NEI Ex NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 Loss of ALL of the following SU7.1 Loss of all Table S-4 onsite Example EALs #1, 2 and 3 have been combined into a single EAL.
onsite communication methods: communication methods Changed "ORO" to read "offsite" as ORO is not a known acronym at

(site-specific list of OR ONS.
communications methods) Loss of all Table S-4 offsite Table S-4 provides a site-specific list of onsite, offsite and NRC

2 Loss of ALL of the following communication methods communications methods.

ORO communications methods: OR

(site-specific list of Loss of all Table S-4 NRC
communications methods) communication methods

3 Loss of ALL of the following
NRC communications methods:

(site-specific list of
communications methods)
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Table S-4 Communication Methods

System Onsite Offsite NRC

Commercial phone service X X X

ONS site phone system X X X

EOF phone system X X X

Public Address system X

Onsite radio system X

DEMNET X

Offsite radio system X

NRC Emergency Telephone System X

Satellite Phone X X X
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

SU7 Failure to isolate containment or SU8 Failure to isolate containment or None
loss of containment pressure loss of containment pressure
control. [PWR] control

MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

NEI Ex. ONSEAL # NEI Example EAL Wording EAL # ONS EAL Wording Difference Justification

I a. Failure of containment to Any penetration is not closed Reworded EAL to better describe the intent. Penetrations cannot
isolate when required by an within 15 min. of a VALID ES close, but they can be isolated by closure of one or more isolation
actuation signal. actuation signal valves associated with that penetration. The revised wording

AND OR maintains the generic example EAL intent while more clearly
describing failure to isolate threshold.

b. ALL required penetrations Containment pressure > 10 psig The Containment pressure setpoint (10 psig) is the pressure at
are not closed within 15 minutes with < one full train of which the Reactor Building Spray System should actuate and
of the actuation signal. containment heat removal system begin performing its function.

SU8.1 (1 RBS with > 700 gpm spray
2 a. Containment pressure flow OR 2 RBCUs) operating per 1 RBS with > 700 gpm spray flow OR 2 RBCUs operating per

greater than (site-specific design for -> 15 min. design are the site-specific containment cooling trains.
pressure). (Note 1)

AND

b. Less than one full train of
(site-specific system or
equipment) is operating per
design for 15 minutes or longer.

N/A N/A N/A Note 1: The Emergency Added Note 1 to be consistent in its use for EAL thresholds with a
Coordinator should timing component.
declare the event
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promptly upon
determining that time
limit has been exceeded,
or will likely be exceeded.
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ONS
NEI IC# NEI IC Wording lC#(s) ONS IC Wording Difference Justification

SA1 Loss of all but one AC power SAl Loss of all but one AC power The ONS essential buses are the emergency buses.
source to emergency buses for source to essential buses for 15
15 minutes or longer. minutes or longer.

MODE: Power Operation, MODE: I - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

a. AC power capability to (site- SAI.1 AC power capability, Table S-1, 4160V buses MFB-1 and MFB-2 are the site-specific emergency
specific emergency buses) is to essential 4160V buses MFB-1 buses.
reduced to a single power source and MFB-2 reduced to a single Site-specific AC power sources are listed in Table S-1.
for 15 minutes or longer, power source for > 15 min. (Note

AND 1)
AND

b. Any additional single power

source failure will result in a loss Any additional single power
of all AC power to SAFETY source failure will result in loss of
SYSTEMS. all AC power to SAFETY

SYSTEMS

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the Alert promptly upon Coordinator should ONS EAL scheme by referencing the "time limit" specified within the
determining that 15 minutes has declare the event EAL wording.
been exceeded, or will likely be promptly upon
exceeded. determining that time

limit has been
exceeded, or will likely
be exceeded.
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Table S-1 AC Power Sources

Offsite:
* Unit Normal Transformer (backcharged)
" Unit Startup Transformer (SWYD)
" Another Unit Startup Transformer (aligned) (SWYD)
" CT5 (Central/energizing Standby Bus)

Emergency:
* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)
e CT4

* CT5 (dedicated line/energizing Standby Bus)
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

SA2 UNPLANNED loss of Control SA3 UNPLANNED loss of Control None
Room indications for 15 minutes Room indications for 15 minutes
or longer with a significant or longer with a significant
transient in progress. transient in progress.

MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

An UNPLANNED event results in SA3.1 An UNPLANNED event results in The site-specific Safety System Parameters are listed in Table S-2.
the inability to monitor one or the inability to monitor one orthe nablit to onior ne r th inbilty o moito on or The site-specific significant transients are listed in Table S-3.
more of the following parameters more Table S-2 parameters from
from within the Control Room for within the Control Room for > 15 ONS is a PWR and thus does not include thermal power
15 minutes or longer. min. (Note 1) oscillations > 10%.

AND AND

ANY of the following transient Any significant transient is in
events in progress. progress, Table S-3

* Automatic or manual
runback greater than 25%
thermal reactor power

* Electrical load rejection
greater than 25% full
electrical load

" Reactor scram [BWR] I trip
[PWR]

* ECCS (SI) actuation

* Thermal power oscillations
greater than 10% [BWR]
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Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the Unusual Event Coordinator should ONS EAL scheme by referencing the "time limit" specified within
promptly upon determining that declare the event the EAL wording.
15 minutes has been exceeded, promptly upon
or will likely be exceeded. determining that time

limit has been exceeded,
or will likely be
exceeded.

[BWR parameter list] [PWR parameter list]
Reactor Power Reactor Power

RCP Water Level RCS Level
RCP Pressure RCS Pressure
Primary Containment Pressure In-Core/Core Exit Temperature
Suppression Pool Level Levels in at least (site-specific number)

steam generators
Suppression Pool Temperature Steam Generator Auxiliary or Emergency

Feed Water Flow

Table S-2 Safety System Parameters

* Reactor power
• RCS level
* RCS pressure
* CETC temperature
* Level in at least one S/G
* EFW flow to at least one S/G
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Table S-3 Significant Transients

* Reactor trip

* Runback > 25% thermal power

* Electrical load rejection > 25%
electrical load
ECCS actuation
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ONS
NEI IC# NEI IC Wording lC#(s) ONS IC Wording Difference Justification

SA5 Automatic or manual (trip [PWR] I SA6 Automatic or manual trip fails to None
scram [BWRI) fails to shutdown shut down the reactor and
the reactor, and subsequent subsequent manual actions taken
manual actions taken at the at the reactor control consoles
reactor control consoles are not are not successful in shutting
successful in shutting down the down the reactor
reactor. MODE: 1 - Power Operation

MODE: Power Operation

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 a. An automatic or manual (trip SA6.1 An automatic or manual trip fails As specified in the generic developers guidance "Developers may
[PWR] / scram [BWR]) did not to shut down the reactor as include site-specific EOP criteria indicative of a successful reactor
shutdown the reactor. indicated by reactor power shutdown in an EAL statement, the Basis or both (e.g., a reactor

AND Ž5% power level)." Reactor power < 5% is the site-specific indication of a

AND successful reactor trip.
b. Manual actions taken at the There is a separate set of switch contacts in series with the output ofre acto r co ntro l co nso le s a re n ot M an ua l trip pushb utto n is n o tea h r ct r ri co p n t.A l s t h c n a ts re c u t d
successful in shutting down the successful in shutting down the each reactor trip component. All switch contacts are actuatedreacor, eacor a inicatd b reator through a mechanical linkage from a single pushbutton.
reactor. reactor as indicated by reactor

power > 5% (Note 8)

Notes Note: A manual action is any N/A Note 8: A manual action is any None
operator action, or set of actions, operator action, or set of
which causes the control rods to actions, which causes
be rapidly inserted into the core, the control rods to be
and does not include manually rapidly inserted into the
driving in control rods or
implementation of boron injection include manually driving
strategies. in control rods or

implementation of boron
injection strategies.
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ONS1
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

SA9 Hazardous event affecting a
SAFETY SYSTEM needed for
the current operating mode.

MODE: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SA9.1 Hazardous event affecting a
SAFETY SYSTEM needed for
the current operating mode

MODE: 1 - Power Operation, 2 -
Startup, 3 - Hot Standby, 4 - Hot
Shutdown

None
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NEI Ex. NEI Example EAL Wording EAONS ONS EAL Wording Difference Justification
EAL # ___________jEAL #

1 a. The occurrence of ANY of
the following hazardous events:

* Seismic event (earthquake)

* Internal or external flooding
event

" High winds or tornado strike

" FIRE

" EXPLOSION

" (site-specific hazards)

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

AND

b. EITHER of the following:

1. Event damage has
caused indications of
degraded performance in
at least one train of a
SAFETY SYSTEM
needed for the current
operating mode.

OR

2. The event has caused
VISIBLE DAMAGE to a
SAFETY SYSTEM
component or structure
needed for the current
operating mode.

SA9.1 The hazardous events have been listed in Table S-5.The occurrence of any Table S-
5 hazardous event

AND EITHER:

" Event damage has
caused indications of
degraded performance
in at least one train of a
SAFETY SYSTEM
needed for the current
operating mode

• The event has caused
VISIBLE DAMAGE to a
SAFETY SYSTEM
component or structure
needed for the current
operating mode
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Table S-5 Hazardous Events

" Seismic event (earthquake)

* Internal or external FLOODING event

" High winds or tornado strike

* FIRE

" EXPLOSION

" Other events with similar hazard characteristics
as determined by the Shift Manager
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NEI IC Wording I#s ONS IC Wording Difference Justification

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

MODE: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SS1 Loss of all offsite and all
emergency AC power to
essential buses for 15 minutes
or longer

MODE: I - Power Operation, 2 -
Startup, 3 - Hot Standby, 4 - Hot
Shutdown

The ONS essential buses are the emergency buses.
"emergency" is the ONS-specific term for 'onsite' AC power.

NEI Ex. NEI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL # EAL #

1 Loss of ALL offsite and ALL SS1.1 Loss of all offsite and all 4160V buses MFB-1 and MFB-2 are the site-specific emergency
onsite AC power to (site-specific emergency AC power capability, buses.
emergency buses) for 15 minutes Table S-1, to essential 4160V Site-specific AC power sources are listed in Table S-1.
or longer, buses 1 MFB-1 and MFB-2 for S

15 min. (Note 1) "emergency" is the ONS-specific term for 'onsite' AC power.

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the Unusual Event Coordinator should ONS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that declare the event EAL wording.
15 minutes has been exceeded, promptly upon
or will likely be exceeded. determining that time

limit has been
exceeded, or will likely
be exceeded.
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ONS
NEI IC# NEI IC Wording lC#(s) ONS IC Wording Difference Justification

SS5 Inability to shutdown the reactor SS6 Inability to shut down the None
causing a challenge to (core reactor causing a challenge to
cooling [PWR] I RCP water level core cooling or RCS heat
[BWRI) or RCS heat removal, removal

MODE: Power Operation MODE: 1 - Power Operation

NEI Ex. NEI Example EAL Wording EALONS ONS EAL Wording Difference Justification

a. An automatic or manual (trip SS6.1 An automatic or manual trip fails As specified in the generic developers guidance "Developers may

[PWR] / scram [BWR]) did not to shut down the reactor as include site-specific EOP criteria indicative of a successful reactor
shutdown the reactor. indicated by reactor power shutdown in an EAL statement, the Basis or both (e.g., a reactor

AND > 5% power level)." Reactor power < 5% is the site-specific indication of a

b. All manual actions to AND successful reactor trip.

shutdown the reactor have been All actions to shut down the Indication that core cooling is extremely challenged is manifested

unsuccessful. reactor are not successful as by CETCs >1200'F on ICOM.

AND indicated by reactor power Indication that heat removal is extremely challenged is manifested
> 5% by subcooling margin < 0°F.

c. EITHER of the following AND EITHER:
conditions exist:

* (Site-specific indication of 9 CETCs >1200'F on

an inability to adequately ICCM

remove heat from the e RCS subcooling < 00F
core)

* (Site-specific indication of
an inability to adequately
remove heat from the
RCS)
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NEI IC# NEI IC Wording ONS ONS IC Wording Difference Justification
iC#(s)

SS8 Loss of all Vital DC power for 15 SS2 Loss of all vital DC power for 15 None

minutes or longer. minutes or longer.

MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

I Ex N. EI Example EAL Wording ONS ONS EAL Wording Difference Justification
EAL# EAL #

1 Indicated voltage is less than SS2.1 Loss of all 125 VDC power 105 VDC is the site-specific minimum vital DC bus voltage.
(site-specific bus voltage value) based on battery bus voltage DC Distribution Centers DCA and DCB are the site-specific vital DC
on ALL (site-specific Vital DC indications < 105 VDC on both buses.
busses) for 15 minutes or longer, vital DC Distribution Centers

DCA and DCB for -> 15 min
(Note 1)

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the Unusual Event Coordinator should declare the ONS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that event promptly upon EAL wording.
15 minutes has been exceeded, determining that time limit has
or will likely be exceeded. been exceeded, or will likely be

exceeded.
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NEI IC#

I Ir

NEI IC Wording
ONS
IC#(s)

ONS IC Wording Difference Justification

SG1 Prolonged loss of all offsite and SGIa Prolonged loss of all emergency NEI ICs SG1 and SG8 are grouped under the same ONS IC for
all onsite AC power to and all onsite AC power to simplification.
emergency buses. essential buses The ONS essential buses are the emergency buses.

MODE: Power Operation, MODE: - Power Operation, 2 - "emergency" is the ONS-specific term for 'onsite' AC power.
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

NE! Ex. ONSNEI Example EAL Wording ONS EAL Wording Difference Justification
EAL # EAL #

1 a. Loss of ALL offsite and ALL SG1.1 Loss of all offsite and all 4160V buses MFB-1 and MFB-2 are the site-specific emergency
onsite AC power to (site-specific emergency AC power capability buses.
emergency buses). to essential 4160V buses MFB-1 emergency" is the ONS-specific term for 'onsite' AC power.

AND and MFB-2 The Standby Shutdown Facility (SSF) consists of standby systems
b. EITHER of the following: AND for use in an extreme emergency and is equipped with a manually

* Restoration of at least Failure to power SSF equipment started diesel generator and Protected Service Water (PSW) power
oneRAC ees rgeoncf bast iand PSW unavailable supply that can supply power necessary to maintain hot shutdown
one AC emergency bus in of the reactors of each unit in the event of loss of power. Although
less than (site-specific AND EITHER: the SSF requires manual initiation, it is considered in this EAL
hours) is not likely. * Restoration of at least one because it may be capable of powering the SSF load center.

* (Site-specific indication of emergency bus in < 4 hours 4 hours is the site-specific SBO coping analysis time.an inability to adequately is not likely (Note 1) 4husi h ieseii B oigaayi ie
remove heat from the CETC reading > 1200°F indicates significant core exit superheatingcorev h CETC reading > 1200'F and core uncovery.core)

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the General Emergency Coordinator should ONS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that declare the event EAL wording.
(site-specific hours) has been promptly upon
exceeded, or will likely be determining that time
exceeded. limit has been

exceeded, or will likely
be exceeded.
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ONS
NEI IC# NEI IC Wording IC#(s) ONS IC Wording Difference Justification

SG8 Loss of all AC and Vital DC SG1 b Loss of all essential AC and NEI ICs SGI and SG8 are grouped under the same ONS IC for
power sources for 15 minutes or vital DC power sources for 15 simplification.
longer. minutes or longer

MODE: Power Operation, MODE: 1 - Power Operation, 2 -
Startup, Hot Standby, Hot Startup, 3 - Hot Standby, 4 - Hot
Shutdown Shutdown

NEI Ex. ONSEA E NEI Example EAL Wording EAL ONS EAL Wording Difference JustificationEAL # EAL #

a. Loss of ALL offsite and ALL SGI.2 Loss of all offsite and all 4160V buses MFB-1 and MFB-2 are the site-specific emergency
onsite AC power to (site-specific emergency AC power buses.

emergency buses) for 15 minutes capability, Table S-1, to "emergency" is the ONS-specific term for 'onsite' AC power.
or longer, emergency 4160V buses MFB-

AND 1 and MFB-2 for >- 15 min. Site-specific AC power sources are listed in Table S-1.
b. Indicated voltage is less than AND The Standby Shutdown Facility (SSF) consists of standby systems
(site-specific bus voltage value) Failure to power SSF for use in an extreme emergency and is equipped with a manually
on ALL (site-specific Vital DC equipment and PSW started diesel generator and Protected Service Water (PSW) power
busses) for 15 minutes or longer, unavailable supply that can supply power necessary to maintain hot shutdown of

AND the reactors of each unit in the event of loss of power. Although the
Loss of all 125 VDC power SSF requires manual initiation, it is considered in this EAL because it
based on battery bus voltage may be capable of powering the SSF load center.
indications < 105 VDC on both 105 VDC is the site-specific minimum vital DC bus voltage.
vital DC Distribution Centers Distribution Centers DCA and DCB are the site-specific vital DC
DCA and DCB for > 15 min. buses.
(Note 1)

Note The Emergency Director should N/A Note 1: The Emergency The classification timeliness note has been standardized across the
declare the Unusual Event Coordinator should declare the ONS EAL scheme by referencing the "time limit" specified within the
promptly upon determining that 15 event promptly upon EAL wording.
minutes has been exceeded, or determining that time limit has
will likely be exceeded. been exceeded, or will likely be

exceeded.
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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 Oconee Nuclear Station (ONS). It should be used to
facilitate review of the ONS EALs and provide historical documentation for future reference.
Decision-makers responsible for implementation of RP/0/A/1 000/001, Emergency
Classification, may use this document as a technical reference in support of EAL interpretation.
This information may assist the Emergency Coordinator in making classifications, particularly
those involving judgment or multiple events. The basis information may also be useful in
training and for explaining event classifications to off-site officials.

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.

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

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 ONS 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) Revisions 4 and 5 were subsequently issued for industry
implementation. 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.

" 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.

Subsequently, Revision 6 of NEI 99-01 has been issued which incorporates resolutions to
numerous implementation issues including the NRC EAL Frequently Asked Questions (FAQs).
Using NEI 99-01 Revision 6, "Methodology for the Development of Emergency Action Levels
for Non-Passive Reactors," November 2012 (ADAMS Accession Number ML12326A805) (ref.
4.1.1), ONS conducted an EAL implementation upgrade project that produced the EALs
discussed herein.
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2.2 Fission Product Barriers

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

Many of the EALs derived from the NEI methodology are fission product barrier threshold
based. That is, the conditions that define the EALs are based upon thresholds that represent
the loss or potential loss of one or more of the three fission product barriers. "Loss" and
"Potential Loss" signify the relative damage and threat of damage to the barrier. A "Loss"
threshold means the barrier no longer assures containment of radioactive materials. A
"Potential Loss" threshold implies an increased probability of barrier loss and decreased
certainty of maintaining the barrier.

The primary fission product barriers are:

A. Fuel Clad (FC): The Fuel Clad Barrier consists of the cladding material that contains the
fuel pellets.

B. Reactor Coolant System (RCS): The RCS Barrier includes the RCS primary side and its
connections up to and including the pressurizer safety and relief valves, and other
connections up to and including the primary isolation valves.

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

2.3 Fission Product Barrier Classification Criteria

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

Alert:

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

Site Area Emergency:

Loss or potential loss of any two barriers

General Emergency:

Loss of any two barriers and loss or potential loss of the third barrier
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2.4 EAL Organization

The ONS EAL scheme includes the following features:

* Division of the EAL set into three broad groups:

o EALs applicable under any 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, Hot Standby,
Startup, or Power Operation 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, Refueling mode
or No 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.

• Within each group, assignment of EALs to categories and subcategories:

Category and subcategory titles are selected to represent conditions that are operationally
significant to the EAL-user. The ONS EAL categories are aligned to and represent the NEI 99-
01 "Recognition Categories." Subcategories are used in the ONS scheme as necessary to
further divide the EALs of a category into logical sets of possible emergency classification
thresholds. The ONS EAL categories and subcategories are listed below.
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EAL Groups, Categories and Subcategories

EAL Group/Category EAL Subcategory

Any Operating Mode:

R - Abnormal Rad Levels / Rad Effluent 1 - Radiological Effluent
2 - Irradiated Fuel Event
3 - Area Radiation Levels

H - Hazards and Other Conditions I - Security
Affecting Plant Safety 2 - Seismic Event

3 - Natural or Technological Hazard
4- Fire
5 - Hazardous Gas
6- Control Room Evacuation
7 - Emergency Coordinator Judgment

E - Independent Spent Fuel Storage 1 - Confinement Boundary
Installation (ISFSI)

Hot Conditions:

S - System Malfunction 1 - Loss of Essential AC Power
2 - Loss of Vital DC Power
3 - Loss of Control Room Indications
4- RCS Activity
5- RCS Leakage
6- RPS Failure
7 - Loss of Communications
8 - Containment Failure
9 - Hazardous Event Affecting Safety Systems

F - Fission Product Barrier Degradation None

Cold Conditions:

C - Cold Shutdown / Refueling System 1 - RCS Level
Malfunction 2 - Loss of Essential AC Power

3 - RCS Temperature
4 - Loss of Vital DC Power
5 - Loss of Communications
6 - Hazardous Event Affecting Safety Systems

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 Section 3.0 and Attachments 1 & 2 of this
document for such information.
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2.5 Technical Bases Information

EAL technical bases are provided in Attachment I for each EAL according to EAL group (Any,
Hot, Cold), EAL category (R, 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 Rev. 6.

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 (R, C,
H, S, E or F)

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

G = General Emergency
S = Site Area Emergency
A = Alert
U = Unusual Event

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

4. Fourth character (number): The numerical sequence of the EAL within the EAL
subcategory. If the subcategory has only one EAL, it is given the number one (1).

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 - Refueling, NM - No Mode, or Any. (See Section 2.6 for operating mode
definitions)

Definitions:

If the EAL wording contains a defined term, the definition of the term is included in this
section. These definitions can also be found in Section 5.1.
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Basis:

A Plant-Specific basis section that provides ONS-relevant information concerning the EAL.
This is followed by a Generic basis section that provides a description of the rationale for
the EAL as provided in NEI 99-01 Rev. 6.

ONS Basis Reference(s):

Site-specific source documentation from which the EAL is derived

2.6 Operating Mode Applicability (ref. 4.1.6)

I Power Operation
Keff> 0.99 and reactor thermal power > 5%

2 Startup
Keff > 0.99 and reactor thermal power < 5%

3 Hot Standby
Keff < 0.99 and average coolant temperature > 250OF

4 Hot Shutdown
Keff < 0.99 and average coolant temperature 250OF > Tavg > 200OF and all reactor
vessel head closure bolts fully tensioned

5 Cold Shutdown
Keff < 0.99 and average coolant temperature < 200OF and all reactor vessel head
closure bolts fully tensioned

6 Refuelinq
One or more reactor vessel head closure bolts less than fully tensioned

NM No Mode
Reactor vessel contains no irradiated fuel

The plant operating mode that exists at the time that the event occurs (prior to any protective
system or operator action being 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.
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3.0 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS

3.1 General Considerations

When making an emergency classification, the Emergency Coordinator must consider all
information having a bearing on the proper assessment of an Initiating Condition (IC). This
includes the Emergency Action Level (EAL) plus the associated Operating Mode Applicability,
Notes, and the informing basis information. In the Recognition Category F matrices, EALs are
based on loss or potential loss of Fission Product Barrier Thresholds.

3.1.1 Classification Timeliness

NRC regulations require the licensee to establish and maintain the capability to assess,
classify, and declare an emergency condition within 15 minutes after the availability of
indications to plant operators that an emergency action level has been exceeded and to
promptly declare the emergency condition as soon as possible following identification of the
appropriate emergency classification level. The NRC staff has provided guidance on
implementing this requirement in NSIR/DPR-ISG-01, "Interim Staff Guidance, Emergency
Planning for Nuclear Power Plants" (ref. 4.1.9).

3.1.2 Valid Indications

All emergency classification assessments shall be based upon valid indications, reports or
conditions. A valid indication, report, or condition, is one that has been verified through
appropriate means such that there is no doubt regarding the indicator's operability, the
condition's existence, or the report's accuracy.

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.

3.1.3 Imminent Conditions

For ICs and EALs that have a stipulated time duration (e.g., 15 minutes, 30 minutes, etc.), the
Emergency Coordinator should not wait until the applicable time has elapsed, but should
declare the event as soon as it is determined that the condition has exceeded, or will likely
exceed, the applicable time. If an ongoing radiological release is detected and the release
start time is unknown, it should be assumed that the release duration specified in the IC/EAL
has been exceeded, absent data to the contrary.

3.1.4 Planned vs. Unplanned Events

A planned work activity that results in an expected event or condition which meets or exceeds
an EAL does not warrant an emergency declaration provided that: 1) the activity proceeds as
planned, and 2) the plant remains within the limits imposed by the operating license. Such
activities include planned work to test, manipulate, repair, maintain or modify a system or
component. In these cases, the controls associated with the planning, preparation and
execution of the work will ensure that compliance is maintained with all aspects of the
operating license provided that the activity proceeds and concludes as expected. Events or
conditions of this type may be subject to the reporting requirements of 10 § CFR 50.72 (ref.
4.1.4).
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3.1.5 Classification Based on Analysis

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

3.1.6 Emergency Coordinator Judgment

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

3.2 Classification Methodology

To make an emergency classification, the user will compare an event or condition (i.e., the
relevant plant indications and reports) to an EAL(s) and determine if the EAL has been met or
exceeded. The evaluation of an EAL must be consistent with the related Operating Mode
Applicability and Notes. If an EAL has been met or exceeded, the associated IC is likewise
met, the emergency classification process "clock" starts, and the ECL must be declared in
accordance with plant procedures no later than fifteen minutes after the process "clock"
started.

When assessing an EAL that specifies a time duration for the off-normal condition, the "clock"
for the EAL time duration runs concurrently with the emergency classification process "clock."
For a full discussion of this timing requirement, refer to NSIR/DPR-ISG-01 (ref. 4.1.9).

3.2.1 Classification of Multiple Events and Conditions

When multiple emergency events or conditions are present, the user will identify all met or
exceeded EALs. The highest applicable ECL identified during this review is declared. For
example:

* If an Alert EAL and a Site Area Emergency EAL are met, whether at one unit or at two
different units, a Site Area Emergency should be declared.

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

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

Related guidance concerning classification of rapidly escalating events or conditions is
provided in Regulatory Issue Summary (RIS) 2007-02, Clarification of NRC Guidance for
Emergency Notifications During Quickly Changing Events (ref. 4.1.2).
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3.2.2 Consideration of Mode Changes During Classification

The mode in effect at the time that an event or condition occurred, and prior to any plant or
operator response, is the mode that determines whether or not an IC is applicable. If an event
or condition occurs, and results in a mode change before the emergency is declared, the
emergency classification level is still based on the mode that existed at the time that the event
or condition was initiated (and not when it was declared). Once a different mode is reached,
any new event or condition, not related to the original event or condition, requiring emergency
classification should be evaluated against the ICs and EALs applicable to the operating mode
at the time of the new event or condition.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that are applicable
in the Cold Shutdown or Refueling modes, even if Hot Shutdown (or a higher mode) is entered
during the subsequent plant response. In particular, the fission product barrier EALs are
applicable only to events that initiate in the Hot Shutdown mode or higher.

3.2.3 Classification of Imminent Conditions

Although EALs provide specific thresholds, the Emergency Coordinator must remain alert to
events or conditions that could lead to meeting or exceeding an EAL within a relatively short
period of time (i.e., a change in the ECL is IMMINENT). If, in the judgment of the Emergency
Coordinator, meeting an EAL is IMMINENT, the emergency classification should be made as if
the EAL has been met. While applicable to all emergency classification levels, this approach is
particularly important at the higher emergency classification levels since it provides additional
time for implementation of protective measures.

3.2.4 Emergency Classification Level Upgrading and Downgrading

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

As noted above, guidance concerning classification of rapidly escalating events or conditions is
provided in RIS 2007-02 (ref. 4.1.2).

3.2.5 Classification of Short-Lived Events

Event-based ICs and EALs define a variety of specific occurrences that have potential or
actual safety significance. By their nature, some of these events may be short-lived and, thus,
over before the emergency classification assessment can be completed. If an event occurs
that meets or exceeds an EAL, the associated ECL must be declared regardless of its
continued presence at the time of declaration. Examples of such events include an earthquake
or a failure of the reactor protection system to automatically trip the reactor followed by a
successful manual trip.

3.2.6 Classification of Transient Conditions

Many of the ICs and/or EALs employ time-based criteria. These criteria will require that the
IC/EAL conditions be present for a defined period of time before an emergency declaration is
warranted. In cases where no time-based criterion is specified, it is recognized that some
transient conditions may cause an EAL to be met for a brief period of time (e.g., a few seconds
to a few minutes). The following guidance should be applied to the classification of these
conditions.
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EAL momentarily met durincq expected plant response - In instances where an EAL is briefly
met during an expected (normal) plant response, an emergency declaration is not warranted
provided that associated systems and components are operating as expected, and operator
actions are performed in accordance with procedures.

EAL momentarily met but the condition is corrected prior to an emergency declaration - If an
operator takes prompt manual action to address a condition, and the action is successful in
correcting the condition prior to the emergency declaration, then the applicable EAL is not
considered met and the associated emergency declaration is not required. For illustrative
purposes, consider the following example:

An ATWS occurs and the high pressure ECCS systems fail to automatically start.
Reactor vessel level rapidly decreases and the plant enters an inadequate core cooling
condition (a potential loss of both the Fuel Clad and RCS Barriers). If an operator
manually starts a high pressure ECCS system in accordance with an EOP step and
clears the inadequate core cooling condition prior to an emergency declaration, then the
classification should be based on the ATWS only.

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

3.2.7 After-the-Fact Discovery of an Emergency Event or Condition

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

In these cases, no emergency declaration is warranted; however, the guidance contained in
NUREG-1022 (ref. 4.1.3) is applicable. Specifically, the event should be reported to the NRC in
accordance with 10 CFR § 50.72 (ref. 4.1.4) within one hour of the discovery of the undeclared
event or condition. The licensee should also notify appropriate State and local agencies in
accordance with the agreed upon arrangements.

3.2.8 Retraction of an Emergency Declaration

Guidance on the retraction of an emergency declaration reported to the NRC is discussed in
NUREG-1022 (ref. 4.1.3).
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5.0 DEFINITIONS, ACRONYMS & ABBREVIATIONS

5.1 Definitions (ref. 4.1.1 except as noted)

Selected terms used in Initiating Condition and Emergency Action Level statements are set in
all capital letters (e.g., ALL CAPS). These words are defined terms that have specific
meanings as used in this document. The definitions of these terms are provided below.

Alert

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

Confinement Barrier

The barrier(s) between spent fuel and the environment once the spent fuel is processed for dry
storage. As related to the ONS ISFSI, Confinement Boundary is comprised of the DSC (dry
shielded canister) shell, inner bottom cover plate, inner top cover plate, siphon & vent block,
siphon & vent port cover plate, and the welds that join them together.

Containment Closure

The action to secure containment and its associated structures, systems, and components as
a functional barrier to fission product release under all plant conditions up to and including a
loss of decay heat removal or fuel handling accident inside containment (ref. 4.1.11).

As applied to ONS, Containment Closure is established when the requirements of
OP/1,2,3/A/1 502/000, Containment Closure Control, are met (ref. 4.1.7).

EPA PAGs

Environment Protection Agency Protective Action Guidelines. The EPA PAGs are expressed in
terms of dose commitment: 1 Rem TEDE or 5 Rem CDE Thyroid. Actual or projected offsite
exposures in excess of the EPA PAGs requires ONS to recommend protective actions for the
general public to offsite planning agencies.

Explosion

A rapid, violent and catastrophic failure of a piece of equipment due to combustion, chemical
reaction or overpressurization. A release of steam (from high energy lines or components) or
an electrical component failure (caused by short circuits, grounding, arcing, etc.) should not
automatically be considered an explosion. Such events require a post-event inspection to
determine if the attributes of an explosion are present.

Faulted

The term applied to a steam generator that has a steam leak on the secondary side of
sufficient size to cause an uncontrolled drop in steam generator pressure or the steam
generator to become completely depressurized.
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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.

Flooding

A condition where water is entering a room or area faster than installed equipment is capable
of removal, resulting in a rise of water level within the room or area.

General Emergency

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

Hostage

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

Hostile Action

An act toward ONS 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 ONS. Non-terrorism-based EALs should be used to address such
activities (i.e., this may include violent acts between individuals in the owner controlled area).

Hostile Force

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

Imminent

The trajectory of events or conditions is such that an EAL will be met within a relatively short
period of time regardless of mitigation or corrective actions.

Independent Spent Fuel Storage Installation (ISFSI)

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

Impede(d)

Personnel access to a room or area is hindered to an extent that extraordinary measures are
necessary to facilitate entry of personnel into the affected room/area (e.g., requiring use of
protective equipment, such as SCBAs, that is not routinely employed).
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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.

Maintain

Take appropriate action to hold the value of an identified parameter within specified limits.

Normal Levels

As applied to radiological IC/EALs, the highest reading in the past twenty-four hours excluding
the current peak value.

Owner Controlled Area

Area outside the PROTECTED AREA fence that immediately surrounds the plant. Access to
this area is generally restricted to those entering on official business.

Projectile

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

Protected Area

That part of the nuclear station property consisting of the Reactor, Auxiliary, Turbine, and
Service Building and grounds, contained within the owner controlled security fence (ref.
4.1.10).

RCS Intact

The RCS should be considered intact when the RCS pressure boundary is in its normal
condition for the cold shutdown mode of operation (e.g., no freeze seals or nozzle dams,
pressurizer manway and safeties installed).

Reduced Inventory

Condition with fuel in the reactor vessel and the level lower than approximately three feet
below the reactor vessel flange (RCS level < 50" on LT-5) (ref. 4.1.11).

Refueling Pathway

The spent fuel pool and/or fuel transfer canal comprise the refueling pathway.

Restore

Take the appropriate action required to return the value of an identified parameter to the
applicable limits.

Ruptured

The condition of a steam generator in which primary-to-secondary leakage is of sufficient
magnitude to require a safety injection.

Safety System

A system required for safe plant operation, cooling down the plant and/or placing it in the cold
shutdown condition, including the ECCS. These are typically systems classified as safety-
related (as defined in IOCFR50.2):
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Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

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.

Site Area Emergency

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

Site Boundary

That area, including the PROTECTED AREA, in which Duke Energy has the authority to
control all activities including exclusion or removal of personnel and property (1 mile radius)
from the center of Unit 2. (ref. 4.1.10).

Unisolable

An open or breached system line that cannot be isolated, remotely or locally.

Unplanned

A parameter change or an event that is not 1) the result of an intended evolution or 2) an
expected plant response to a transient. The cause of the parameter change or event may be
known or unknown.

Unusual Event

Events are in progress or have occurred which indicate a potential degradation in 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.

Valid

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

Damage to a component or structure that is readily observable without measurements, testing,
or analysis. The visual impact of the damage is sufficient to cause concern regarding the
operability or reliability of the affected component or structure.
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5.2 Acronyms and Abbreviations

OF ....................................................................................................... Degrees Fahrenheit

° ........................................................................................................................... D e g re e s

AC ....................................................................................................... Alternating Current

AP ................................................................................... Abnormal Operating Procedure

ATW S ...................................................................... Anticipated Transient W ithout Scram

BW ST .................................................................................. Borated W ater Storage Tank

CETC .......................................................................................... Core Exit Thermocouple

CDE ....................................................................................... Com m itted Dose Equivalent

CFR ..................................................................................... Code of Federal Regulations

CMT ............................................................................................................... Containment

DBA ............................................................................................... Design Basis Accident

DBE ........................................................................................... Design Basis Earthquake

DC ............................................................................................................... Direct Current

DSC ................................................................................................ Dry Shielded Canister

EAL ............................................................................................. Emergency Action Level

ECCS ............................................................................ Emergency Core Cooling System

ECL ................................................................................. Emergency Classification Level

EOF .................................................................................. Emergency Operations Facility

EOP ............................................................................... Emergency Operating Procedure

EPA .............................................................................. Environmental Protection Agency

ERG ................................................................................ Emergency Response Guideline

EPIP ................................................................ Emergency Plan Implementing Procedure

ESF ......................................................................................... Engineered Safety Feature

FAA .................................................................................. Federal Aviation Administration

FBI ................................................................................... Federal Bureau of Investigation

FEMA ............................................................... Federal Emergency Management Agency

GE ..................................................................................................... General Emergency

HPI ............................................................................................... High Pressure Injection

IC ......................................................................................................... Initiating Condition

IPEEE ................. Individual Plant Examination of External Events (Generic Letter 88-20)

ISFSI ............................................................ Independent Spent Fuel Storage Installation

Keff ......................................................................... Effective Neutron Multiplication Factor

LCO .................................................................................. Limiting Condition of Operation
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LEC ........................................................................................... Law Enforcem ent Center

LER ............................................................................................... Licensee Event Report

LO CA ......................................................................................... Loss of Coolant Accident

LW R ................................................................................................... Light W ater Reactor

M PC ................................... Maxim um Perm issible Concentration/M ulti-Purpose Canister

m R, m Rem , m rem , m REM .............................................. m illi-Roentgen Equivalent Man

M SL ........................................................................................................ M ain Steam Line

MW .................................................................................................................... M egawatt

NEI .............................................................................................. Nuclear Energy Institute

NESP ................................................................... National Environm ental Studies Project

NM ...................................................................................................................... No Mode

NPP .................................................................................................. Nuclear Power Plant

NRC ................................................................................ Nuclear Regulatory Com m ission

NO RAD ................................................... North Am erican Aerospace Defense Com m and

(NO)UE ................................................................................ Notification of Unusual Event

OBE ...................................................................................... Operating Basis Earthquake

OCA ............................................................................................... Owner Controlled Area

O DCM ............................................................................ Off-site Dose Calculation Manual

ORO ................................................................................. Offsite Response Organization

PA .............................................................................................................. Protected Area

PAG ........................................................................................ Protective Action G uideline

PRA ................................................................................... Probabilistic Risk Assessm ent

PSA ................................................................................ Probabilistic Safety Assessm ent

PW R ....................................................................................... Pressurized W ater Reactor

PSIG ................................................................................ Pounds per Square Inch Gauge

PSW ........................................................................................... Protected Service W ater

R ........................................................................................................................ Roentgen

RCS ............................................................................................ Reactor Coolant System

Rem , rem , REM ....................................................................... Roentgen Equivalent M an

Rep CET ........................................................... Representative Core Exit Therm ocouples

RETS ......................................................... Radiological Effluent Technical Specifications

RPS ......................................................................................... Reactor Protective System

RV ............................................................................................................. Reactor Vessel

RVLIS ................................................................. Reactor Vessel Level Indicating System
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SAR ............................................................................................... Safety Analysis Report

SBO ................................................. Station Blackout

SCBA ....................................................................... Self-Contained Breathing Apparatus

SG ......................................................................................................... Steam Generator

SLC .................................................................................. Selected License Com m itm ent

SPDS ........................................................................... Safety Param eter Display System

SRO ............................................................................................ Senior Reactor Operator

TEDE ............................................................................... Total Effective Dose Equivalent

TSC .......................................................................................... Technical Support Center

UFSAR .................................................................... Updated Final Safety Analysis Report
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6.0 ONS-TO-NEI 99-01 Rev. 6 EAL CROSS-REFERENCE

This cross-reference is provided to facilitate association and location of an ONS EAL within
the NEI 99-01 IC/EAL identification scheme. Further information regarding the development of
the ONS EALs based on the NEI guidance can be found in the EAL Comparison Matrix.

ONS NEI 99-01 Rev. 6

EAL IC Example

EAL

RU1.1 AU1 1,2

RU1.2 AU1 3

RU2.1 AU2 1

RAI. 1 AA1 1

RA1.2 AA1 2

RA1.3 AA1 3

RAI.4 AA1 4

RA2.1 AA2 1

RA2.2 AA2 2

RA2.3 AA2 3

RA3.1 AA3 1

RA3.2 AA3 2

RS1.1 AS1 1

RS1.2 AS1 2

RS1.3 AS1 3

RS2.1 AS2 1

RG1.1 AG1 1

RG1.2 AG1 2

RG1.3 AG1 3

RG2.1 AG2 1

CU1.1 CUl 1

CU1.2 CUl 2
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ONS NEI 99-01 Rev. 6

EAL IC Example
EAL

CU2.1 CU2 1

CU3.1 CU3 1

CU3.2 CU3 2

CU4.1 CU4 1

CU5.1 CU5 1,2,3

CAl.1 CA1 1

CA1.2 CA1 2

CA2.1 CA2 1

CA3.1 CA3 1,2

CA6.1 CA6 1

CS1.1 CSl 3

CGI.1 CG1 2

FAI.1 FA1 1

FS1.1 FS1 I

FG1.1 FG1 1

HU1.1 HUl 1,2,3

HU2.1 HU2 1

HU3.1 HU3 1

HU3.2 HU3 2

HU3.3 HU3 3

HU3.4 HU3 4

HU3.5 HU3 5

HU4.1 HU4 1

HU4.2 HU4 2

HU4.3 HU4 3
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ONS NEI 99-01 Rev. 6

EAL IC Example
EAL

HU4.4 HU4 4

HU7.1 HU7 1

HA1.1 HA1 1,2

HA5.1 HA5 1

HA6.1 HA6 1

HA7.1 HA7 1

HSI.1 HSI 1

HS3.1 N/A N/A

HS6.1 HS6 1

HS7.1 HS7 1

HG1.1 HG1 1

HG7.1 HG7 1

SUI.1 SUl 1

SU3.1 SU2 1

SU4.1 SU3 2

SU5.1 SU4 1,2,3

SU6.1 SU5 1

SU6.2 SU5 2

SU7.1 SU6 1,2,3

SU8.1 SU7 1,2

SA1.1 SAl 1

SA3.M SA2 1

SA6.M SA5 1

SA9.M SA9 1

SS1.1 SSI 1
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ONS NEI 99-01 Rev. 6

EAL IC Example
EAL

SS2.1 SS8 1

SS6.1 SS5 1

SG1.1 SG1 1

SG1.2 SG8 1

EU1.1 EU1 1
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7.0 ATTACHMENTS

7.1 Attachment 1, Emergency Action Level Technical Bases

7.2 Attachment 2, Fission Product Barrier Matrix and Basis
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ATTACHMENT I
EAL Bases

Category R - 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
the 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. Radiological Effluent

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. Irradiated Fuel Event

Conditions indicative of a loss of adequate shielding or damage to irradiated fuel may
preclude access to vital plant areas or result in radiological releases that warrant
emergency classification.

3. Area Radiation Levels

Sustained general area radiation levels which may preclude access to areas requiring
continuous occupancy also warrant emergency classification.
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ATTACHMENT 1
EAL Bases

Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

I - Radiological Effluent

Release of gaseous or liquid radioactivity greater than 2 times the
SLC/TS limits for 60 minutes or longer

EAL:

RUI.1 Unusual Event

Reading on any Table R-1 effluent radiation monitor > column "UE" for -> 60 min.
(Notes 1,2, 3)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Table R-1 Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert UE

Unit 1/2/3 Plant Vent RIA-45 ----...... 1.41 E+5 cpm
0

am Unit 1/2/3 Plant Vent RIA-46 3.00E+5 cpm 3.OOE+4 cpm 3.OOE+3 cpm ----

*0
= Liquid Radwaste Discharge RIA-33 ............- 4.79E+5 cpm
,-j

Mode Applicability:

All

Definition(s):

None

ONS Basis:

The column "UE" release values in Table R-1 represent two times the appropriate SLC and
Technical Specification release rate and concentration limits associated with the specified
monitors (ref. 1, 2, 3, 4, 5, 6).

Gaseous Releases

Instrumentation that may be used to assess this EAL: (ref. 1):

0 Unit 1/2/3 Plant Vent Noble Gas Low Monitor- RIA-45(L)
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ATTACHMENT 1
EAL Bases

Liquid Releases

Instrumentation that may be used to assess this EAL: (ref. 1):

0 Liquid Radwaste Discharge Monitor - RIA-33 (batch release)

NEI 99-01 Basis:

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

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

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

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

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

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

Escalation of the emergency classification level would be via IC RAI.

ONS Basis Reference(s):

1. UFSAR Section 11.5, Process and Effluent Radiological Monitoring and Sampling Systems
2. Oconee Nuclear Station Units 1, 2 and 3 Offsite Dose Calculation Manual
3. ONS-SLC 16.11.1 Radioactive Liquid Effluents
4. ONS-SLC 16.11.2 Radioactive Gaseous Effluents
5. EP-EALCALC-ONS-1401 ONS Radiological Effluent EAL Values, Rev. 0
6. Technical Specification Section 5.5.5
7. NEI 99-01 AU1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

Initiating Condition: Release of gaseous or liquid radioactivity greater than 2 times the
SLC/ITS limits for 60 minutes or longer.

EAL:

RUI.2 Unusual Event

Sample analysis for a gaseous or liquid release indicates a concentration or release rate
> 2 x SLC/TS limits for > 60 min. (Notes 1, 2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

None

NEI 99-01 Basis:

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

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

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

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

This EAL addresses uncontrolled gaseous or liquid releases that are detected by sample
analyses or environmental surveys, particularly on unmonitored pathways (e.g., spills of
radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.).
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Escalation of the emergency classification level would be via IC RA1.

ONS Basis Reference(s):

1. UFSAR Section 11.5, Process and Effluent Radiological Monitoring and Sampling Systems
2. Oconee Nuclear Station Units 1, 2 and 3 Offsite Dose Calculation Manual
3. ONS-SLC 16.11.1 Radioactive Liquid Effluents
4. ONS-SLC 16.11.2 Radioactive Gaseous Effluents
5. AD-RP-ALL-2003 Investigation of Unusual Radiological Occurrences
6. NEI 99-01 AU1
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RA1.1 Alert

Reading on any Table R-1 effluent radiation monitor > column "ALERT" for - 15 min.
(Notes 1,2, 3, 4)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4 The pre-calculated effluent monitor values presented in EALs RAI.1, RS1.1 and RG1.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Table R-1 Effluent Monitor Classification Thresholds

L Release Point Monitor GE SAE Alert UE

= Unit 1/2/3 Plant Vent RIA-45 ............ 1.41 E+5 cpm
0

M Unit 1/2/3 Plant Vent RIA-46 3.OOE+5 cpm 3.OOE+4 cpm 3.OOE+3 cpm ----

5- Liquid Radwaste Discharge RIA-33 ............- 4.79E+5 cpm

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL addresses gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:

* 10 mRemTEDE

* 50 mRem CDE Thyroid
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The column "ALERT" gaseous effluent release values in Table R-1 correspond to calculated
doses of 1% (10% of the SAE thresholds) of the EPA Protective Action Guidelines (TEDE or
CDE Thyroid) (ref. 1, 2, 3, 4).

Instrumentation that may be used to assess this EAL: (ref. 1):

0 Unit 1/2/3 Plant Vent Noble Gas Medium Monitor- RIA-46(M)

NEI 99-01 Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1 % of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

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

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

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

Escalation of the emergency classification level would be via IC RSI.

ONS Basis Reference(s):

1. UFSAR Section 11.5 Process and Effluent Radiological Monitoring and Sampling Systems

2. Oconee Nuclear Station Units 1, 2 and 3 Offsite Dose Calculation Manual
3. EP-EALCALC-ONS-1401 ONS Radiological Effluent EAL Values, Rev. 0
4. SDQA-70400-COM, "Unified RASCAL Interface (URI)"

5. NEI 99-01 AA1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

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

EAL:

RA1.2 Alert

Dose assessment using actual meteorology indicates doses > 10 mrem TEDE or 50 mrem
thyroid CDE at or beyond the SITE BOUNDARY (Notes 3, 4)

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RAI.1, RS1.1 and RGI.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

Dose assessments are performed by computer-based methods (ref. 1, 2).

NEI 99-01 Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1 % of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

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

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

Classification based on effluent monitor readings assumes that a release path to the
environment is established. If the effluent flow past an effluent monitor is known to have
stopped due to actions to isolate the release path, then the effluent monitor reading is no
longer valid for classification purposes.
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Escalation of the emergency classification level would be via IC RS1.
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ONS Basis Reference(s):

1. RP/O/A/1 000/001 Emergency Classification
2. AD-EP-ALL-0202 Emergency Response Offsite Dose Assessment

3. NEI 99-01 AA1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

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

EAL:

RA1.3 Alert

Analysis of a liquid effluent sample indicates a concentration or release rate that would
result in doses > 10 mrem TEDE or 50 mrem thyroid CDE at or beyond the SITE
BOUNDARY for 60 min. of exposure (Notes 1, 2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

Dose assessments based on liquid releases are performed per Offsite Dose Calculation
Manual (ref. 1).

NEI 99-01 Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1 % of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

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

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

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

Escalation of the emergency classification level would be via IC RS1.

ONS Basis Reference(s):

1. Oconee Nuclear Station Units 1, 2 and 3 Offsite Dose Calculation Manual

2. NEI 99-01 AA1
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RA1.4 Alert

Field survey results indicate EITHER of the following at or beyond the SITE BOUNDARY:

" Closed window dose rates> 10 mR/hr expected to continue for > 60 min.

* Analyses of field survey samples indicate thyroid CDE > 50 mrem for 60 min. of
inhalation.

(Notes 1, 2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which DPC has the
authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

SH/0/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency Conditions
provides guidance for emergency or post-accident radiological environmental monitoring (ref.
1).

NEI 99-01 Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

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

The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.
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Classification based on effluent monitor readings assumes that a release path to the
environment is established. If the effluent flow past an effluent monitor is known to have
stopped due to actions to isolate the release path, then the effluent monitor reading is no
longer valid for classification purposes.

Escalation of the emergency classification level would be via IC RSI.

ONS Basis Reference(s):

1. SH/O/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency
Conditions

2. NEI 99-01 AA1
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RSI.1 Site Area Emergency

Reading on any Table R-1 effluent radiation monitor > column "SAE" for > 15 min.
(Notes 1, 2, 3, 4) I
Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has

been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RAI.1, RSI.1 and RGI.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Table R-1 Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert UE

Unit 1/2/3 Plant Vent RIA-45 ----.---- -- 1.41 E+5 cpm
0

U) Unit 1/2/3 Plant Vent RIA-46 3.OOE+5 cpm 3.OOE+4 cpm 3.OOE+3 cpm ----

•- Liquid Radwaste Discharge RIA-33 ----.---- -- 4.79E+5 cpm
,R7

Mode Applicability:

All

Definition(s):

None
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ONS Basis:

This EAL addresses gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:

* 100 mRemTEDE

* 500 mRem CDE Thyroid

The column "SAE" gaseous effluent release value in Table R-1 corresponds to calculated
doses of 10% of the EPA Protective Action Guidelines (TEDE or CDE Thyroid) (ref. 1, 3).

Instrumentation that may be used to assess this EAL: (ref. 2):

* Unit 1/2/3 Plant Vent Noble Gas Medium Monitor- RIA-46(M)

NEI 99-01 Basis:

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

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

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

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

Escalation of the emergency classification level would be via IC RGI.

ONS Basis Reference(s):

1, EP-EALCALC-ONS-1401 ONS Radiological Effluent EAL Values, Rev. 0
2, UFSAR Section 11.5 Process and Effluent Radiological Monitoring and Sampling Systems
3. SDQA-70400-COM, "Unified RASCAL Interface (URI)"
4. NEI 99-01 AS1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

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

EAL:

RS1.2 Site Area Emergency

Dose assessment using actual meteorology indicates doses > 100 mrem TEDE or
500 mrem thyroid CDE at or beyond the SITE BOUNDARY (Notes 3, 4)

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RAI.1, RS1.1 and RGI.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

Dose assessments are performed by computer-based methods (ref. 1, 2).

NEI 99-01 Basis:

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

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

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

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

Escalation of the emergency classification level would be via IC RG1.
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ONS Basis Reference(s):

1. RP/0/A/1 000/001 Emergency Classification
2. AD-EP-ALL-0202 Emergency Response Offsite Dose Assessment

3. NEI 99-01 AS1
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RS1.3 Site Area Emergency

Field survey results indicate EITHER of the following at or beyond the SITE BOUNDARY:

" Closed window dose rates> 100 mR/hr expected to continue for > 60 min.

* Analyses of field survey samples indicate thyroid CDE > 500 mrem for 60 min. of
inhalation.

(Notes 1, 2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

SH/0/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency Conditions
provides guidance for emergency or post-accident radiological environmental monitoring (ref.
1).

NEI 99-01 Basis:

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

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

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

Escalation of the emergency classification level would be via IC RGI.
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ONS Basis Reference(s):

1. SH/O/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency
Conditions

2. NEI 99-01 ASI
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RG1.1 General Emergency

Reading on any Table R-1 effluent radiation monitor > column "GE" for Ž- 15 min.
(Notes 1, 2, 3, 4)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RAIl, RS1.1 and RGI.1 should be used
for emergency classification assessments until the results from a dose assessment using actual.

Table R-1 Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert UE

Unit 1/2/3 Plant Vent RIA-45 ---- ----.... 1.41 E+5 cpm

Unit 1/2/3 Plant Vent RIA-46 3.OOE+5 cpm 3.OOE+4 cpm 3.OOE+3 cpm ----

•- Liquid Radwaste Discharge RIA-33 ---- ---- -- 4.79E+5 cpm

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL addresses gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:

* 1000 mRem TEDE

* 5000 mRem CDE Thyroid

The column "GE" gaseous effluent release values in Table R-1 correspond to calculated doses
of 100% of the EPA Protective Action Guidelines (TEDE or CDE Thyroid) (ref. 1, 3).
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Instrumentation that may be used to assess this EAL: (ref. 2):

e Unit 1/2/3 Plant Vent Noble Gas Medium Monitor- RIA-46(M)

NEI 99-01 Basis:

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

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

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

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

ONS Basis Reference(s):

1. EP-EALCALC-ONS-1401 ONS Radiological Effluent EAL Values, Rev. 0
2. UFSAR Section 11.5 Process and Effluent Radiological Monitoring and Sampling Systems
3. SDQA-70400-COM, "Unified RASCAL Interface (URI)"
4. NEI 99-01 AG1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: I - Radiological Effluent

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

EAL:

RG1.2 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 (Notes 3, 4)

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RAI.1, RSI.1 and RGI.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

Dose assessments are performed by computer-based methods (ref. 1, 2).

NEI 99-01 Basis:

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

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

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

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

1. RP/O/A/1 000/001 Emergency Classification
2. AD-EP-ALL-0202 Emergency Response Offsite Dose Assessment
3. NEI 99-01 AG1
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RG1.3 General Emergency

Field survey results indicate EITHER of the following at or beyond the SITE BOUNDARY:

" Closed window dose rates > 1,000 mR/hr expected to continue for -a 60 min.

" Analyses of field survey samples indicate thyroid CDE > 5,000 mrem for 60 min. of
inhalation.

(Notes 1, 2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

SHIO/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency Conditions
provides guidance for emergency or post-accident radiological environmental monitoring (ref.
1).

NEI 99-01 Basis:

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

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

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

1. SH/O/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency
Conditions

2. NEI 99-01 AG1
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Category:

Subcategory:

R - Abnormal Rad Levels / Rad Effluent

2- Irradiated Fuel Event

Initiating Condition: UNPLANNED loss of water level above irradiated fuel

EAL:

RU2.1 Unusual Event

UNPLANNED water level drop in the REFUELING PATHWAY as indicated by low water
level alarm or indication

AND

UNPLANNED rise in corresponding area radiation levels as indicated by any of the
following radiation monitors:

• RIA-3 RB Refueling Deck Shield Wall

* RIA-6 Spent Fuel Building Wall

* Portable area monitors on the main bridge or SFP bridge

Mode Applicability:

All

Definition(s):

UNPLANNED -. A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

REFUELING PATHWAY- The spent fuel pool and/or fuel transfer canal comprise the refueling
pathway.

ONS Basis:

The spent fuel pool low water level alarm setpoint is actuated at -1.8 ft. below normal level (ref.
1). Water level restoration instructions are performed in accordance with Abnormal Operating
Procedures (APs) (ref. 2).

The specified radiation monitors are those expected to see increase area radiation levels as a
result of a loss of REFUELING PATHWAY inventory (ref. 3). Increasing radiation indications
on these monitors in the absence of indications of decreasing water level are not classifiable
under this EAL. Radiation levels in the Reactor Building refueling area are monitored by
RIA-3. Radiation levels in the Spent Fuel Pool area are monitored RIA-6. When a fuel bridge is
being used to handle fuel, radiation levels are monitored by a portable area monitor mounted
on the bridge. (ref. 3, 4)

When the spent fuel pool and reactor cavity are connected, there could exist the possibility of
uncovering irradiated fuel. Therefore, this EAL is applicable for conditions in which irradiated
fuel is being transferred to and from the reactor vessel and spent fuel pool.
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NEI 99-01 Basis:

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

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

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

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

Escalation of the emergency classification level would be via IC RA2.

ONS Basis Reference(s):

1. OP/1/A/6101/009 Alarm Response Guide 1SA-09, A-5; OP/2/A/6102/009; OP/3/1A6103/009

2. AP/1-2,3/A/1700/035 Loss of SPF Cooling and/or Level
3. UFSAR Table 12-3 Area Radiation Monitors
4. OP/1,2,3/A/1502/007, Enclosure 1, Defueling/Refueling Prerequisites
-5. NEI 99-01 AU2
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 2 - Irradiated Fuel Event

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel

EAL:

RA2.1 Alert

Uncovery of irradiated fuel in the REFUELING PATHWAY

Mode Applicability:

All

Definition(s):

REFUELING PATHWAY- The spent fuel pool and/or fuel transfer canal comprise the refueling
pathway.

ONS Basis:

None.

NEI 99-01 Basis:

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

This EAL escalates from RU2.1 in that the loss of level, in the affected portion of the
REFUELING PATHWAY, is of sufficient magnitude to have resulted in uncovery of irradiated
fuel. Indications of irradiated fuel uncovery may include direct or indirect visual observation
(e.g., reports from personnel or camera images), as well as significant changes in water and
radiation levels, or other plant parameters. Computational aids may also be used (e.g., a boil-
off curve). Classification of an event using this EAL should be based on the totality of available
indications, reports and observations.

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

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

Escalation of the emergency classification level would be via IC RS1.

ONS Basis Reference(s):

1. AP/1 -2,3/A/1 700/035 Loss of SPF Cooling and/or Level
2. NEI 99-01 AA2
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Category:

Subcategory:

R - Abnormal Rad Levels / Rad Effluent

2 - Irradiated Fuel Event

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel

EAL:

RA2.2 Alert

Damage to irradiated fuel resulting in a release of radioactivity

AND

HIGH alarm on any of the following radiation monitors:

* RIA-3 RB Refueling Deck Shield Wall

* RIA-6 Spent Fuel Building Wall

* RIA-41 Spend Fuel Pool Gas

* RIA-49 RB Gas

" Portable area monitors on the main bridge or SFP bridge

Mode Applicability:

All

Definition(s):

None

ONS Basis:

The specified radiation monitors are those expected to see increase area radiation levels as a
result of damage to irradiated fuel. Radiation levels in the Reactor Building refueling area are
monitored by RIA-3. Radiation levels in the Spent Fuel Pool area are monitored RIA-6. When a
fuel bridge is being used to handle fuel, radiation levels are monitored by a portable area
monitor mounted on the bridge. (ref. 1, 2, 3)

The HIGH alarm for RIA-3 (containment area monitor) and RIA-49 (RB gaseous process
monitor) corresponds to the setpoints established to assure that 10 CFR 20 limits are not
exceeded.

The HIGH alarm setpoint for RIA-6 (SFP bridge area monitor) is designed to make operators
aware of increased readings above 10 CFR 20 limits. The HIGH alarm setpoint for RIA-41
(Spent Fuel Pool gaseous atmosphere) is set to alarm if 4 times the limits of 10 CFR 20 are
exceeded based upon Xe-133. RIA-49 monitors the reactor building gas. Portable monitors are
established during refueling outages and are located on the main bridge, and the spent fuel
pool bridge.

NEI 99-01 Basis:

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

Escalation of the emergency would be based on either Recognition Category R or C ICs.

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

Escalation of the emergency classification level would be via IC RSI.

ONS Basis Reference(s):

1. OP/1/A/6101/008, Alarm Response Guide 1SA-08 B-9; OP/2/A/6101/008; OP/3/A/6101/008
2. AP/1,2,3/A/1 700/018, Abnormal Release of Radioactivity
3. OP/1,2,3/A/1502/007, Enclosure 1, Defueling/Refueling Prerequisites
4. NEI 99-01 AA2
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 2 - Irradiated Fuel Event

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel

EAL:

RA2.3 Alert

Lowering of spent fuel pool level to -13.5 ft.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL is applicable once the post-Fukushima level instrumentation becomes operational on
its associated unit.

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication
capable of identifying normal level (Level 1), SFP level 10 ft. above the top of the fuel racks
(Level 2) and SFP level at the top of the fuel racks (Level 3).

SFP level instruments 1/2/3SFP0010 (primary) and 011 (backup) measure SFP level relative
to normal water level (El. 840 ft.) from + 1 ft. to -23.5 ft. (El. 816.4 ft).

For ONS Level 2 corresponds to an indicated water level of -13.5 ft. (El. 826.5 ft.) (ref. 1).

NEI 99-01 Basis:

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

Escalation of the emergency would be based on either Recognition Category R or C ICs.

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

Escalation of the emergency classification level would be via IC RSI.

ONS Basis Reference(s):

1. Engineering Change EC 105805 & 105806
2. NEI 99-01 AA2
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Category:

Subcategory:

R - Abnormal Rad Levels / Rad Effluent

2 - Irradiated Fuel Event

Initiating Condition: Spent fuel pool level at the top of the fuel racks

EAL:

RS2.1 Site Area Emergency

Lowering of spent fuel pool level to -23.5 ft.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL is applicable once the post-Fukushima level instrumentation becomes operational on
its associated unit.

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication
capable of identifying normal level (Level 1), SFP level 10 ft. above the top of the fuel racks
(Level 2) and SFP level at the top of the fuel racks (Level 3).

SFP level instruments 1/2/3SFP0010 (primary) and 011 (backup) measure SFP level relative
to normal water level (El. 840 ft.) from + 1 ft. to -23.5 ft. (El. 816.4 ft).

For ONS Level 3 corresponds to an indicated water level of -23.5 ft. (El. 816.5 ft.) (ref. 1).

NEI 99-01 Basis:

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

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

Escalation of the emergency classification level would be via IC AG1 or RG2.

ONS Basis Reference(s):

1. Engineering Change EC 105805 & 105806
2. NEI 99-01 AS2
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

2 - Irradiated Fuel Event

Spent fuel pool level cannot be restored to at least the top of the fuel
racks for 60 minutes or longer

EAL:

RG2.1 General Emergency

Spent fuel pool level cannot be restored to at least -23 ft. for -- 60 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL is applicable once the post-Fukushima level instrumentation becomes operational on
its associated unit.

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication
capable of identifying normal level (Level 1), SFP level 10 ft. above the top of the fuel racks
(Level 2) and SFP level at the top of the fuel racks (Level 3).

SFP level instruments 1/2/3SFP0010 (primary) and 011 (backup) measure SFP level relative
to normal water level (El. 840 ft.) from + 1 ft. to -23.5 ft. (El. 816.4 ft).

For ONS Level 3 corresponds to an indicated water level of -23.5 ft. (El. 816.5 ft.) (ref. 1).

NEI 99-01 Basis:

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

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

ONS Basis Reference(s):

1. Engineering Change EC 105805 & 105806
2. NEI 99-01 AG2
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 3- Area Radiation Levels

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

EAL:

RA3.1 Alert

Dose rates > 15 mR/hr in EITHER of the following areas:
* Control Room (RIA-1)
• Central Alarm Station (by survey)

Mode Applicability:

All

Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

ONS Basis:

Areas that meet this threshold include the Control Room (CR) and the Central Alarm Station
(CAS). RIA-1 monitors the Control room for area radiation (ref. 1). The CAS 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 area radiation monitors in the CAS that may be used to
assess this EAL threshold. Therefore, this threshold is evaluated using local radiation survey
for this area (ref. 1).

NEI 99-01 Basis:

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

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

ONS Basis Reference(s):

1. UFSAR Table 12-3 Area Radiation Monitors
2. NEI 99-01 AA3
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 3 - Area Radiation Levels

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

EAL:

RA3.2 Alert

An UNPLANNED event results in radiation levels that prohibit or IMPEDE access to any
Table R-2 rooms or areas (Note 5)

Note 5: If the equipment in the listed room or area was already inoperable or out-of-service before the event occurred, then
no emergency classification is warranted.

Table R-2 Safe Operation & Shutdown Rooms/Areas

Room/Area Mode Applicability

Turbine Building 1,2,3

Equipment and Cable Rooms 1,2,3

Auxiliary Building 1,2, 3, 4, 5

Reactor Buildings 3, 4, 5

Mode Applicability:

All

Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

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

The list of plant rooms or areas with entry-related mode applicability identified specify those
rooms or areas that contain equipment which require a manual/local action as specified in
operating procedures used for normal plant operation, cooldown and shutdown. Rooms or
areas in which actions of a contingent or emergency nature would be performed (e.g., an
action to address an off-normal or emergency condition such as emergency repairs, corrective
measures or emergency operations) are not included. In addition, the list specifies the plant
mode(s) during which entry would be required for each room or area (ref. 1).
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NEI 99-01 Basis:

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

For RA3.2, an Alert declaration is warranted if entry into the affected room/area is, or may be,
procedurally required during the plant operating mode in effect at the time of the elevated
radiation levels. The emergency classification is not contingent upon whether entry is actually
necessary at the time of the increased radiation levels. Access should be considered as
impeded if extraordinary measures are necessary to facilitate entry of personnel into the
affected room/area (e.g., installing temporary shielding, requiring use of non-routine protective
equipment, requesting an extension in dose limits beyond normal administrative limits).

An emergency declaration is not warranted if any of the following conditions apply:

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

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

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

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

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

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

ONS Basis Reference(s):

1. Attachment 3 Safe Operation & Shutdown Rooms/Areas Tables R-3 & H-2 Bases
2. NEI 99-01 AA3
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Category E - Independent Spent Fuel Storage Installation (ISFSI)

EAL Group: ANY (EALs in this category are 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 canister 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.

A Notification of 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.
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Category:

Subcategory:

ISFSI

Confinement Boundary

Initiating Condition: Damage to a loaded cask CONFINEMENT BOUNDARY

EAL:

EU1.1 Unusual Event

Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-contact
radiation reading on the surface of a loaded spent fuel cask > any Table E-1 ISFSI dose
limit

Table E-1 ISFSI Dose Limits

Location 24PHB 37PTH 69BTH

HSM front bird screen 1,050 mrem/hr 1,050 mrem/hr 500 mrem/hr

Outside HSM door 40 mrem/hr 4 mrem/hr 4 mrem/hr

End shield wall exterior 550 mrem/hr 8 mrem/hr 8 mrem/hr

Mode Applicability:

All

Definition(s):

CONFINEMENT BOUNDARY- The barrier(s) between spent fuel and the environment once
the spent fuel is processed for dry storage. As related to the ONS ISFSI, Confinement
Boundary is comprised of the DSC (dry shielded canister) shell, inner bottom cover plate, inner
top cover plate, siphon & vent block, siphon & vent port cover plate, and the welds that join
them together.

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

ONS Basis:

The ONS ISFSI utilizes the NUHOMS System dry spent fuel storage system for dry spent fuel
storage.

The Standardized NUHOMS® System is a horizontal canister system composed of a steel dry
shielded canister (DSC), a reinforced concrete horizontal storage module (HSM), and a
transfer cask (TC). The welded DSC provides confinement and criticality control for the storage
and transfer of irradiated fuel. The concrete module provides radiation shielding while allowing
cooling of the DSC and fuel by natural convection during storage (ref. 1, 2). The ONS ISFSI
utilizes the 24PHB, 37PTH and 69BTH DSC designs.
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Confinement boundary is defined as the barrier(s) between areas containing radioactive
substances and the environment. Therefore, damage to a confinement boundary must be a
confirmed physical breach between the spent fuel and the environment for the TSC.

The Table E-1 values shown are 2 times the limits specified in the ISFSI Certificate of
Compliance Technical Specifications for radiation external to the applicable loaded DSC (ref.
1, 2).

NEI 99-01 Basis:

This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY of a
storage cask containing spent fuel. It applies to irradiated fuel that is licensed for dry storage
beginning at the point that the loaded storage cask is sealed. The issues of concern are the
creation of a potential or actual release path to the environment, degradation of one or more
fuel assemblies due to environmental factors, and configuration changes which could cause
challenges in removing the cask or fuel from storage.

The existence of "damage" is determined by radiological survey. The technical specification
multiple of "2 times", which is also used in Recognition Category R IC RU1, is used here to
distinguish between non-emergency and emergency conditions. The emphasis for this
classification is the degradation in the level of safety of the spent fuel cask and not the
magnitude of the associated dose or dose rate. It is recognized that in the case of extreme
damage to a loaded cask, the fact that the "on-contact" dose rate limit is exceeded may be
determined based on measurement of a dose rate at some distance from the cask.

Security-related events for ISFSls are covered under ICs HU1 and HAl.

ONS Basis Reference(s):

1. USNRC Certificate of Compliance for Spent Fuel Storage Casks, No. 1004, Amendment
13, Attachment A, Technical Specifications for Transnuclear, Inc., Standardized NUHOMS
Horizontal Modular Storage System

2. OSC-8716, Oconee ISFSI Dose Rate Evaluations, Rev. 0 (4/29/05)
3. NEI 99-01 E-HU1
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Category C - Cold Shutdown / Refueling System Malfunction

EAL Group: Cold Conditions (RCS temperature - 2000F); 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 (5 - Cold
Shutdown, 6 - Refueling, NM - No Mode).

The events of this category pertain to the following subcategories:

1. RCS Level

RCS water level is directly related to the status of adequate core cooling and, therefore,
fuel clad integrity.

2. Loss of Essential AC Power

Loss of essential 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 power sources for 4160V AC essential buses.

3. RCS Temperature

Uncontrolled or inadvertent temperature or pressure increases are indicative of a potential
loss of safety functions.

4. Loss of Vital 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 power to
or degraded voltage on the 125V DC vital buses.

5. Loss of Communications

Certain events that degrade plant operator ability to effectively communicate with essential
personnel within or external to the plant warrant emergency classification.

6. Hazardous Event Affectingi Safety Systems

Certain hazardous natural and technological events may result in visible damage to or
degraded performance of safety systems warranting classification.
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - RCS Level

Initiating Condition: UNPLANNED loss of RCS inventory for 15 minutes or longer

EAL:

CUI.1 Unusual Event

UNPLANNED loss of reactor coolant results in RCS water level less than a required lower
limit for : 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

RCS water level less than a required lower limit is meant to be less than the lower end of the
level control band being procedurally maintained for the current condition or evolution.
RCS water level instrumentation requirements to begin an RCS inventory reduction with fuel in
the core to below 80" (lowered inventory) or 50" (reduced inventory) are the following (ref. 1):

* Both channels of LT-5 prior to reducing RCS inventory below 80".

* Both channels of LT-5 and both hot leg and cold leg ultrasonic monitors prior to
reducing RCS inventory below 50".

NEI 99-01 Basis:

This IC addresses the inability to restore and maintain water level to a required minimum level
(or the lower limit of a level band), or a loss of the ability to monitor RCS level concurrent with
indications of coolant leakage. Either of these conditions is considered to be a potential
degradation of the level of safety of the plant.

Refueling evolutions that decrease RCS water inventory are carefully planned and controlled.
An UNPLANNED event that results in water level decreasing below a procedurally required
limit warrants the declaration of an Unusual Event due to the reduced water inventory that is
available to keep the core covered.

This EAL recognizes that the minimum required RCS level can change several times during
the course of a refueling outage as different plant configurations and system lineups are
implemented. This EAL is met if the minimum level, specified for the current plant conditions,
cannot be maintained for 15 minutes or longer. The minimum level is typically specified in the
applicable operating procedure but may be specified in another controlling document.
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The 15-minute threshold duration allows sufficient time for prompt operator actions to restore
and maintain the expected water level. This criterion excludes transient conditions causing a
brief lowering of water level.

Continued loss of RCS inventory may result in escalation to the Alert emergency classification
level via either IC CA1 or CA3.

ONS Basis Reference(s):
1. S. D. 1.3.5 Shutdown Protection Plan, Section 5.2.7

2. NEI 99-01 CUI
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Category:

Subcategory:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

1 - RCS Level

UNPLANNED loss of RCS inventory for 15 minutes or longer

CU1.2 Unusual Event

RCS level cannot be monitored

AND EITHER

" UNPLANNED increase in any Table C-1 sump/tank level due to loss of RCS
inventory

* Visual observation of UNISOLABLE RCS leakage

Table C-1 Sumps / Tanks

* RB Normal Sumps
* RB Emergency Sumps
* Core Flood Tank
* Quench Tank
* Low Activity Waste Tank
• High Activity Waste Tank
* Miscellaneous Waste Holdup Tank

* LPI Room Sumps

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15 min.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS level monitoring
means are available.

In the Refuel mode, the RCS is not intact and reactor vessel level may be monitored by
different means, including the ability to monitor level visually.

In this EAL, all water level indication is unavailable and the RCS inventory loss must be
detected by indirect leakage indications (Table C-1). Level increases must be evaluated
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against other potential sources of leakage such as cooling water sources inside the
containment to ensure they are indicative of RCS leakage. If the make-up rate to the RCS
unexplainably rises above the pre-established rate, a loss of RCS inventory may be occurring
even if the source of the leakage cannot be immediately identified. Visual observation of
significant leakage from systems connected to the RCS that cannot be isolated could also be
indicative of a loss of RCS inventory (ref. 1, 2).

NEI 99-01 Basis:

This IC addresses the inability to restore and maintain water level to a required minimum level
(or the lower limit of a level band), or a loss of the ability to monitor RCS level concurrent with
indications of coolant leakage. Either of these conditions is considered to be a potential
degradation of the level of safety of the plant.

Refueling evolutions that decrease RCS water inventory are carefully planned and controlled.
An UNPLANNED event that results in water level decreasing below a procedurally required
limit warrants the declaration of an Unusual Event due to the reduced water inventory that is
available to keep the core covered.

This EAL addresses a condition where all means to determine level have been lost. In this
condition, operators may determine that an inventory loss is occurring by observing changes in
sump and/or tank levels (Table C-1). Sump and/or tank level changes must be evaluated
against other potential sources of water flow to ensure they are indicative of leakage from the
RCS.

Continued loss of RCS inventory may result in escalation to the Alert emergency classification
level via either IC CA1 or CA3.

ONS Basis Reference(s):

1. AP/1,2,3/A/1 700/002 Excessive RCS Leakage
2. AP/1-2,3/A/1700/030 Auxiliary Building Flood
3. NEI 99-01 CU1
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - RCS Level

Initiating Condition: Loss of RCS inventory

EAL:

CA1.1 Alert

Loss of RCS inventory as indicated by RCS level < 10" (LT-5)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

None

ONS Basis:

RCS water level of 10" as indicated on LT-5 is the lowest level for continued operation of LPI
pumps for decay heat removal (ref. 1). Two LPI pumps and two coolers normally perform the
decay heat removal function for each unit (ref. 2).

The threshold was chosen because a loss of suction to decay heat removal systems may
occur. The inability to restore and maintain level after reaching this setpoint infers a failure of
the RCS Barrier.

NEI 99-01 Basis:

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

For this EAL, a lowering of RCS water level below 10 in. indicates that operator actions have
not been successful in restoring and maintaining RCS water level. The heat-up rate of the
coolant will increase as the available water inventory is reduced. A continuing decrease in
water level will lead to core uncovery.

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

If RCS water level continues to lower, then escalation to Site Area Emergency would be via IC
CS1.

ONS Basis Reference(s):
1. AP/1,2,3/A/1 700/026 Loss of Decay Heat Removal
2. UFSAR Section 9.3.3 Low Pressure Injection System
3. NEI 99-01 CAl
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Category:

Subcategory:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

1 - RCS Level

Loss of RCS inventory

CA1.2 Alert

RCS level cannot be monitored for > 15 min. (Note 1)

AND EITHER

* UNPLANNED increase in any Table C-1 Sump / Tank level due to a loss of RCS
inventory

" Visual observation of UNISOLABLE RCS leakage

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has been
exceeded, or will likely be exceeded.

Table C-1 Sumps / Tanks

* RB Normal Sumps

* RB Emergency Sumps
* Core Flood Tank
* Quench Tank
* Low Activity Waste Tank

* High Activity Waste Tank
* Miscellaneous Waste Holdup Tank
* LPI Room Sumps

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15
minutes.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS level monitoring
means are available.
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In the Refuel mode, the RCS is not intact and RCS level may be monitored by different means,
including the ability to monitor level visually.

In this EAL, all RCS water level indication would be unavailable for greater than 15 minutes,
and the RCS inventory loss must be detected by indirect leakage indications (Table C-11). 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. If the make-up
rate to the RCS unexplainably rises above the pre-established rate, a loss of RCS inventory
may be occurring even if the source of the leakage cannot be immediately identified. Visual
observation of significant leakage from systems connected to the RCS that cannot be isolated
could also be indicative of a loss of RCS inventory (ref. 1, 2).

NEI 99-01 Basis:

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

For this EAL, the inability to monitor RCS level may be caused by instrumentation and/or
power failures, or water level dropping below the range of available instrumentation. If water
level cannot be monitored, operators may determine that an inventory loss is occurring by
observing changes in sump and/or tank levels. Sump and/or tank level changes must be
evaluated against other potential sources of water flow to ensure they are indicative of leakage
from the RCS.

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

If the RCS inventory level continues to lower, then escalation to Site Area Emergency would
be via IC CSI.

ONS Basis Reference(s):

1. AP/1,2,3/A/1700/002 Excessive RCS Leakage

2. AP/1-2,3/A/1700/030 Auxiliary Building Flood
3. NEI 99-01 CA1
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Category:

Subcategory:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

1 - RCS Level

Loss of RCS inventory affecting core decay heat removal capability

CS1.1 Site Area Emergency

RCS level cannot be monitored for > 30 min. (Note 1)

AND

Core uncovery is indicated by any of the following:

* UNPLANNED increase in any Table C-1 sump/tank level

" Visual observation of UNISOLABLE RCS leakage

* High alarm on RIA-3 RB Refueling Deck Shield Wall

" Erratic Source Range Monitor Indication

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has been
exceeded, or will likely be exceeded.

Table C-1 Sumps / Tanks

• RB Normal Sumps

* RB Emergency Sumps

* Core Flood Tank

* Quench Tank

* Low Activity Waste Tank

* High Activity Waste Tank

* Miscellaneous Waste Holdup Tank

* LPI Room Sumps

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15
minutes.
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In Cold Shutdown mode, the RCS will normally be intact and standard RCS level monitoring
means are available.

In the Refueling mode, the RCS is not intact and RCS level may be monitored by different
means, including the ability to monitor level visually.

In this EAL, all RCS water level indication would be unavailable for greater than 30 minutes,
and the RCS inventory loss must be detected by indirect leakage indications (Table C-1). 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. If the make-up
rate to the RCS unexplainably rises above the pre-established rate, a loss of RCS inventory
may be occurring even if the source of the leakage cannot be immediately identified. Visual
observation of significant leakage from systems connected to the RCS that cannot be isolated
could also be indicative of a loss of RCS inventory (ref. 1, 2).

Sump or tank level increases should be of a magnitude that correlates to a volume sufficient to
indicate fuel has been uncovered or uncovery is imminent.

The Reactor Vessel inventory loss may be detected by a reduction in water shielding that
causes a high alarm on the Refueling Deck Shield Wall area radiation monitor (ref. 3).

Post-TMI accident studies indicated that the installed PWR nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making such
determinations (ref. 4, 5, 6).

NEI 99-01 Basis:

This IC addresses a significant and prolonged loss of reactor vessel/RCS inventory control and
makeup capability leading to IMMINENT fuel damage. The lost inventory may be due to a
RCS component failure, a loss of configuration control or prolonged boiling of reactor coolant.
These conditions entail major failures of plant functions needed for protection of the public and
thus warrant a Site Area Emergency declaration.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCS level
cannot be restored, fuel damage is probable.

The 30-minute criterion is tied to a readily recognizable event start time (i.e., the total loss of
ability to monitor level), and allows sufficient time to monitor, assess and correlate reactor and
plant conditions to determine if core uncovery has actually occurred (i.e., to account for various
accident progression and instrumentation uncertainties). It also allows sufficient time for
performance of actions to terminate leakage, recover inventory control/makeup equipment
and/or restore level monitoring.

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

This EAL addresses concerns raised by Generic Letter 88-17, Loss of Decay Heat Removal;
SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; NUREG-1449, Shutdown
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and Low-Power Operation at Commercial Nuclear Power Plants in the United States; and

NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown Management.

Escalation of the emergency classification level would be via IC CG1 or RG1.

ONS Basis Reference(s):

1. AP/1,2,3/A/1700/002 Excessive RCS Leakage
2. AP/1 -2,3/A/1 700/030 Auxiliary Building Flood
3. UFSAR Table 12-3 Area Radiation Monitors
4. UFSAR Section 7.4.1 Nuclear Instrumentation
5. OP/1,2,3/A/5102/002 Alarm Response Guide 1,2,3SA-02, A-6
6. Nuclear Safety Analysis Center (NSAC), 1980, "Analysis of Three Mile Island - Unit 2

Accident," NSAC-1
7. NEI 99-01 CS1
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Category:

Subcategory:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

1 - RCS Level

Loss of RCS inventory affecting fuel clad integrity with containment
challenged

EAL:

CG1.1 General Emergency

RCS level cannot be monitored for > 30 min. (Note 1)

AND

Core uncovery is indicated by any of the following:

* UNPLANNED increase in any Table C-1 sump/tank level due to a loss of RCS
inventory

* Visual observation of UNISOLABLE RCS leakage

" High alarm on RIA-3 RB Refueling Deck Shield Wall

* Erratic Source Range Monitor Indication

AND

Any Containment Challenge indication, Table C-2

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 6: If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit, declaration
of a General Emergency is not required.

Table C-1 Sumps / Tanks

* RB Normal Sumps

* RB Emergency Sumps

• Core Flood Tank
* Quench Tank

* Low Activity Waste Tank
* High Activity Waste Tank
* Miscellaneous Waste Holdup Tank

* LPI Room Sumps
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Table C-2 Containment Challenge
Indications

* CONTAINMENT CLOSURE not
established (Note 6)

* Containment hydrogen concentration
> 4%

* Unplanned rise in containment
pressure

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

CONTAINMENT CLOSURE - The action to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under all plant
conditions up to and including a loss of decay heat removal or fuel handling accident inside
containment.

As applied to ONS, Containment Closure is established when the requirements of
OP/1,2,3/A/1502/009, Containment Closure Control, are met.

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15
minutes.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS level monitoring
means are available.

In the Refueling mode, the RCS is not intact and RCS level may be monitored by different
means, including the ability to monitor level visually.

In this EAL, all RCS water level indication would be unavailable for greater than 30 minutes,
and the RCS inventory loss must be detected by indirect leakage indications (Table C-1). 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. If the make-up
rate to the RCS unexplainably rises above the pre-established rate, a loss of RCS inventory
may be occurring even if the source of the leakage cannot be immediately identified. Visual
observation of significant leakage from systems connected to the RCS that cannot be isolated
could also be indicative of a loss of RCS inventory (ref. 1, 2).
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Sump or tank level increases should be of a magnitude that correlates to a volume sufficient to
indicate fuel has been uncovered or uncovery is imminent.

The Reactor Vessel inventory loss may be detected by a reduction in water shielding that
causes a high alarm on the Refueling Deck Shield Wall area radiation monitor (ref. 3).

Post-TMI accident studies indicated that the installed PWR nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making such
determinations (ref. 4, 5, 6).

Three conditions are associated with a challenge to Containment integrity:

1. CONTAINMENT CLOSURE not established - The status of containment closure is
tracked if plant conditions change that could raise the risk of a fission product release as
a result of a loss of decay heat removal (ref. 7). If containment closure is re-established
prior to exceeding the 30 minute core uncovery time limit then escalation to GE would
not occur.

2. Containment hydrogen > 4% - The 4% hydrogen concentration threshold is generally
considered the lower limit for hydrogen combustion. ONS is equipped with a
Containment Hydrogen Monitoring System (CHMS) that provides continuous indication
of hydrogen concentration in the containment atmosphere. The measurement capability
is provided over the range of 0% to 10%. A continuous indication of the hydrogen
concentration is not required in the control room at all times during normal operation. If
continuous indication of the hydrogen concentration is not available at all times,
continuous indication and recording shall be functioning within 90 minutes of the
initiation of the safety injection. (ref. 8, 9)

3. UNPLANNED rise in containment pressure - An unplanned pressure rise in containment
while in cold shutdown or refueling modes can threaten Containment Closure capability
and thus containment potentially cannot be relied upon as a barrier to fission product
release.

NEI 99-01 Basis:

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

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCS level
cannot be restored, fuel damage is probable.

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

The existence of an explosive mixture means, at a minimum, that the containment atmospheric
hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the lower deflagration
limit). A hydrogen burn will raise containment pressure and could result in collateral equipment
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damage leading to a loss of containment integrity. It therefore represents a challenge to
Containment integrity.

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

The 30-minute criterion is tied to a readily recognizable event start time (i.e., the total loss of
ability to monitor level), and allows sufficient time to monitor, assess and correlate reactor and
plant conditions to determine if core uncovery has actually occurred (i.e., to account for various
accident progression and instrumentation uncertainties). It also allows sufficient time for
performance of actions to terminate leakage, recover inventory control/makeup equipment
and/or restore level monitoring.

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

This EAL addresses concerns raised by Generic Letter 88-17, Loss of Decay Heat Removal;
SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; NUREG-1 449, 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.

ONS Basis Reference(s):

1. AP/1,2,3/A/1 700/002 Excessive RCS Leakage
2. AP/1 -2,3/A/1 700/030 Auxiliary Building Flood
3. UFSAR Table 12-3 Area Radiation Monitors
4. UFSAR Section 7.4.1 Nuclear Instrumentation
5. OP/I/A/6101/002; OP/2/A/6102/002; OP/3/A/6103/002 Alarm Response Guide 1,2,3SA-02,

A-6
6. Nuclear Safety Analysis Center (NSAC), 1980, "Analysis of Three Mile Island - Unit 2

Accident," NSAC-1
7. OP/1,2,3/A/1 502/009 Containment Closure Control
8. UFSAR Section 9.3.7 Containment Hydrogen Monitoring System
9. UFSAR Section 15.16.3 Evaluation of Hydrogen Concentrations
10.NEI 99-01 CG1
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Category:

Subcategory:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

2 - Loss of Essential AC Power

Loss of all but one AC power source to essential buses for 15 minutes
or longer

EAL:

CU2.1 Unusual Event

AC power capability, Table C-3, to essential 4160 V buses MFB-1 and MFB-2 reduced to a
single power source for > 15 min. (Note 1)

AND

Any additional single power source failure will result in loss of all AC power to SAFETY
SYSTEMS

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table C-3 AC Power Sources

Offsite:
* Unit Normal Transformer (backcharged)
* Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)
Emergency:
* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)

• CT4
* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, NM - No Mode

Definition(s):

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 1OCFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;
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(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

ONS Basis:
For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 min, whether or not the
buses are currently powered from it.

The condition indicated by this EAL is the degradation of the offsite and onsite power sources
such that any additional single failure would result in a loss of all AC power to the emergency
buses. 4160 V buses MFB-1 and MFB-2 are the essential buses (ref. 1).

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via a
Transformer CT5 (ref. 2).

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer (ref. 3).

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL (ref. 3).

This cold condition EAL is equivalent to the hot condition EAL SAI.1.

NEI 99-01 Basis:

This IC describes a significant degradation of offsite and onsite AC power sources such that
any additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In
this condition, the sole AC power source may be powering one, or more than one, train of
safety-related equipment.

When in the cold shutdown, refueling, or no mode, this condition is not classified as an Alert
because of the increased time available to restore another power source to service. Additional
time is available due to the reduced core decay heat load, and the lower temperatures and
pressures in various plant systems. Thus, when in these modes, this condition is considered
to be a potential degradation of the level of safety of the plant.

An "AC power source" is a source recognized in APs and EOPs, and capable of supplying
required power to an essential bus. Some examples of this condition are presented below.
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" A loss of all offsite power with a concurrent failure of all but one essential power source
(e.g., CT4, CT5, CT1 (Keowee).

* A loss of essential power sources (e.g., CT4, CT5, CT1, 2, 3 (Keowee)) with a single
train of essential buses being back-fed from an offsite power source.

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

The subsequent loss of the remaining single power source would escalate the event to an Alert
in accordance with IC CA2.

ONS Basis Reference(s):
1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 CU2
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Category:

Subcategory:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

2 - Loss of Essential AC Power

Loss of all offsite and all emergency AC power to essential buses for
15 minutes or longer

EAL:

CA2.1 Alert

Loss of all offsite and all emergency AC power capability, Table C-3, to essential 4160 V
buses MFB-1 and MFB-2 for -- 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has been
exceeded, or will likely be exceeded.

Table C-3 AC Power Sources

Offsite:
• Unit Normal Transformer (backcharged)
* Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)
• CT5 (Central/energizing Standby Bus)

Emergency:
• Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)
• CT4
* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, NM - No Mode

ONS Basis:

For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 min, whether or not the
buses are currently powered from it.

The condition indicated by this EAL is the degradation of the offsite and onsite power sources
resulting in a loss of all AC power to the emergency buses. 4160 V buses MFB-1 and MFB-2
are the essential buses (ref. 1).

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
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units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via a
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL (ref. 3).

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

NEI 99-01 Basis:

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

When in the cold shutdown, refueling, or no mode, this condition is not classified as a Site
Area Emergency because of the increased time available to restore an emergency bus to
service. Additional time is available due to the reduced core decay heat load, and the lower
temperatures and pressures in various plant systems. Thus, when in these modes, this
condition represents an actual or potential substantial degradation of the level of safety of the
plant.

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

Escalation of the emergency classification level would be via IC CS1 or RSI.

ONS Basis Reference(s):

1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 CA2
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 3 - RCS Temperature

Initiating Condition: UNPLANNED increase in RCS temperature

EAL:

CU3.1 Unusual Event

UNPLANNED increase in RCS temperature to > 200OF due to loss of decay heat removal
capability

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (200'F, ref. 1). These include cold leg
(T.) temperature indications, hot leg (Th) temperature indications with RCPs running, CETCs
and LPI cooler outlet temperature indications (ref. 2).

However, if Low Pressure Injection (LPI) flow is lost, the normal temperature elements used to
monitor RCS temperature are not accurate indicators of RCS temperature. The CETCs are the
design instruments for these conditions. For some periods of time the CETCs may not be
available. The current practices concerning determining time to boil can be used in the
evaluation of these EALs. Without CETC indication and with a loss of LPI flow the following
guidance should be used (ref. 2):

* Use the predetermined "time to boil" data for evaluating these EALs. This approach
reflects the relatively small numerical difference between the typical Technical
Specification cold shutdown temperature limit of 200°F and the boiling temperature of
RCS water with the plant in Mode 5 or 6.

* Alternately, the Control Room staff may use a procedure or user aid to determine when
RCS temperature will likely exceed 2000F given the actual plant conditions (e.g., using a
heat-up curve).

NEI 99-01 Basis:

This IC addresses an UNPLANNED increase in RCS temperature above the Technical
Specification cold shutdown temperature limit and represents a potential degradation of the
level of safety of the plant. If the RCS is not intact and CONTAINMENT CLOSURE is not
established during this event, the Emergency Coordinator should also refer to IC CA3.

A momentary UNPLANNED excursion above the Technical Specification cold shutdown
temperature limit when the heat removal function is available does not warrant a classification.
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1

This EAL involves a loss of decay heat removal capability, or an addition of heat to the RCS in
excess of that which can currently be removed, such that reactor coolant temperature cannot
be maintained below the cold shutdown temperature limit specified in Technical Specifications.
During this condition, there is no immediate threat of fuel damage because the core decay
heat load has been reduced since the cessation of power operation.

During an outage, the level in the reactor vessel will normally be maintained at or above the
reactor vessel flange. Refueling evolutions that lower water level below the reactor vessel
flange are carefully planned and controlled. A loss of forced decay heat removal at reduced
inventory may result in a rapid increase in reactor coolant temperature depending on the time
after shutdown.

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

ONS Basis Reference(s):
1. ONS Technical Specifications Table 1.1-1
2. AP/1,2,3/A/1 700/026 Loss of Decay Heat Removal
3. NEI 99-01 CU3
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 3 - RCS Temperature

Initiating Condition: UNPLANNED increase in RCS temperature

EAL:

CU3.2 Unusual Event

Loss of all RCS temperature and RCS level indication for > 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

5 - Cold Shutdown, 6- Refueling

Definition(s):

None

ONS Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (200'F, ref. 1). These include cold leg
(Tc) temperature indications, hot leg (Th) temperature indications with RCPs running, CETCs
and LPI cooler outlet temperature indications (ref. 2).
Several instruments are capable of providing indication of RCS level including pressurizer
level, RVLIS, LT-5 and local monitor (ref. 3).

NEI 99-01 Basis:

This EAL addresses the inability to determine RCS temperature and level, and represents a
potential degradation of the level of safety of the plant. If the RCS is not intact and
CONTAINMENT CLOSURE is not established during this event, the Emergency Coordinator
should also refer to IC CA3.

This EAL reflects a condition where there has been a significant loss of instrumentation
capability necessary to monitor RCS conditions and operators would be unable to monitor key
parameters necessary to assure core decay heat removal. During this condition, there is no
immediate threat of fuel damage because the core decay heat load has been reduced since
the cessation of power operation.

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

Escalation to Alert would be via IC CA1 based on an inventory loss or IC CA3 based on
exceeding plant configuration-specific time criteria.
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ONS Basis Reference(s):
1. ONS Technical Specifications Table 1.1-1
2. AP/1,2,3/A/1 700/026 Loss of Decay Heat Removal
3. UFSAR Section 7.5.2.2 Inadequate Core Cooling Instruments
4. NEI 99-01 CU3
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Category:

Subcategory:

C - Cold Shutdown / Refueling System Malfunction

3 - RCS Temperature

Initiating Condition: Inability to maintain plant in cold shutdown

EAL:

CA3.1 Alert

UNPLANNED increase in RCS temperature to > 200OF for > Table C-4 duration
(Note 1)

OR

UNPLANNED RCS pressure increase > 10 psig due to a loss of RCS cooling (this EAL
does not apply during water-solid plant conditions)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that the applicable
time has been exceeded, or will likely be exceeded.

Table C-4: RCS Heat-up Duration Thresholds

CONTAINMENT
RCS Status CLOSURE Status Heat-up Duration

Intact (but not
REDUCED N/A 60 min.*
INVENTORY)

Not intact established 20 min.*

OR

REDUCED INVENTORY not established 0 min.
* If an RCS heat removal system is in operation within this time frame and RCS temperature is
being reduced, the EAL is not applicable.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

CONTAINMENT CLOSURE - The action to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under all plant
conditions up to and including a loss of decay heat removal or fuel handling accident inside
containment.

As applied to ONS, Containment Closure is established when the requirements of
OP/1,2,3/A/1 502/009, Containment Closure Control, are met.

UNPLANNED -. A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

REDUCED INVENTORY- Condition with fuel in the reactor vessel and the level lower than
three feet below the reactor vessel flange (RCS level < 50" on LT-5)
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ONS Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (200'F, ref. 1). These include cold leg
(To) temperature indications, hot leg (Th) temperature indications with RCPs running, CETCs
and LPI cooler outlet temperature indications (ref. 2).

However, if Low Pressure Injection (LPI) flow is lost, the normal temperature elements used to
monitor RCS temperature are not accurate indicators of RCS temperature. The CETCs are the
design instruments for these conditions. For some periods of time the CETCs may not be
available. The current practices concerning determining time to boil can be used in the
evaluation of these EALs. Without CETC indication and with a loss of LPI flow the following
guidance should be used (ref. 2):

* Use the predetermined "time to boil" data for evaluating these EALs. This approach
reflects the relatively small numerical difference between the typical Technical
Specification cold shutdown temperature limit of 200'F and the boiling temperature of
RCS water with the plant in Mode 5 or 6.

" Alternately, the Control Room staff may use a procedure or user aid to determine when
RCS temperature will likely exceed 200°F given the actual plant conditions (e.g., using a
heat-up curve).

Numerous RCS pressure instruments are capable of measuring pressure to less than 10 psia
including RCS low range cooldown pressure indicators RC-P-0086A/B (ref. 3).

NEI 99-01 Basis:

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

A momentary UNPLANNED excursion above the Technical Specification cold shutdown
temperature limit when the heat removal function is available does not warrant a classification.

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

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

Finally, in the case where there is an increase in RCS temperature, the RCS is not intact or is
at reduced inventory, and CONTAINMENT CLOSURE is not established, no heat-up duration
is allowed (i.e., 0 minutes). This is because 1) the evaporated reactor coolant may be
released directly into the containment atmosphere and subsequently to the environment, and
2) there is reduced reactor coolant inventory above the top of irradiated fuel.

The RCS pressure increase threshold provides a pressure-based indication of RCS heat-up in
the absence of RCS temperature monitoring capability.
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Escalation of the emergency classification level would be via IC CS1 or RS1.

ONS Basis Reference(s):

1. ONS Technical Specifications Table 1.1-1
2. AP/1,2,3/A/1700/026 Loss of Decay Heat Removal

3. IP/1,2,3/A/0200/047A Reactor Coolant System LTOP Instrument Calibration
4. NEI 99-01 CA3
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 4 - Loss of Vital DC Power

Initiating Condition: Loss of Vital DC power for 15 minutes or longer

EAL:

CU4.1 Unusual Event

Indicated voltage is < 105VDC on vital DC buses required by Technical Specifications for
-> 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

None

ONS 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. The fifteen minute interval
is intended to exclude transient or momentary power losses.

For each unit, two independent and physically separated 125 volt DC batteries and DC buses
are provided for the vital instrumentation and control power system. (ref. 1, 2). Minimum DC
bus voltage is 110 VDC (ref. 3).

This EAL is the cold condition equivalent of the hot condition loss of DC power EAL SS2.1.

NEI 99-01 Basis:

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

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

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
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Depending upon the event, escalation of the emergency classification level would be via IC
CA1 or CA3, or an IC in Recognition Category R.

ONS Basis Reference(s):
1. UFSAR Figure 8.5 Typical DC and AC Vital Power System - Single Line
2. UFSAR Section 8.3.2 DC Power Systems
3. EP/*/A/1800/001 Blackout Tab
4. Technical Specifications 3.8.4 DC Sources - Shutdown
5. NEI 99-01 CU4
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 5 - Loss of Communications

Initiating Condition: Loss of all onsite or offsite communications capabilities

EAL:

CU5.1 Unusual Event

Loss of all Table C-5 onsite communication methods

OR

Loss of all Table C-5 offsite communication methods

OR

Loss of all Table C-5 NRC communication methods

Table C-5 Communication Methods

System Onsite Offsite NRC

Commercial phone service X X X

ONS site phone system X X X

EOF phone system X X X

Public Address system X

Onsite radio system X

DEMNET X

Offsite radio system X

NRC Emergency Telephone System X

Satellite Phone X X X

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, NM - No Mode

Definition(s):

None
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ONS Basis:

Onsite, offsite and NRC communications include one or more of the systems listed in Table
C-5 (ref. 1).

1. Commercial phone service

The Commercial phone service does not go through the site telephone system.

2. ONS site phone system

The site phone system is generator and battery backed with:

* Fiber-Optic to Charlotte GO (65 lines)

* Telephone line to Easley (6 circuits)

* Anderson (4 lines)

• Six Mile (4 lines)

* Site Telephone System: Inward and outward direct dial available from the Control
Room, TSC, and OSC

3. EOF phone system

The emergency communications systems at the Charlotte EOF are designed to ensure the
reliable, timely flow of information between all parties having an emergency response role.

4. Public Address (Paging) system

The paging system provides paging and party line communications between stations
located throughout the plant. Inside and outside type wall and desk-mounted stations are
used to communicate between roaming personnel and fixed work locations. Plant-wide
instructions are issued using the paging feature.

5. Onsite radio system

The onsite radio system receives emergency backup power from Keowee Hydro Units
supporting communications with: Control Room 1&2, 3, Fire Brigade, Chemistry, Safety,
Radiation Protection, Maintenance, Medical Emergency Response Team, and Hazardous
Materials Response Team.

6. DEMNET

DEMNET is the primary means of offsite communication. This circuit allows
intercommunication among the EOF, TSC, control room, counties, and states. DEMNET
operates as an internet based (VoIP) communications system with a satellite back-
up. Should the internet transfer rate become slow or unavailable, the DEMNET will
automatically transfer to satellite mode.

7. Offsite radio system

The offsite radio system is battery backed supporting communications with: Control Room
Units 1&2, TSC, Field Monitoring Teams, EOF, counties and State of South Carolina.
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8. NRC Emergency Telephone System (ETS)

The NRC uses a Duke Energy dedicated telephone line which allows direct telephone
communications from the plant to NRC regional and national offices. The Duke Energy
communications line provides a link independent of the local public telephone network.
Telephones connected to this network are located in the Oconee Control Rooms, Technical
Support Center, and Emergency Operations Facility and can be used to establish NRC
Emergency Notification System (ENS) and Health Physics Network (HPN) capability.

9. Satellite Phone

Satellite Phones can be used for both internal and external communications

This EAL is the cold condition equivalent of the hot condition EAL SU7.1.

NEI 99-01 Basis:

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

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

The first EAL condition addresses a total loss of the communications methods used in support
of routine plant operations.

The second EAL condition addresses a total loss of the communications methods used to
notify all OROs of an emergency declaration. The OROs referred to here are the State EOC
and FEO, Pickens County LEC and EOC, and Oconee County LEC and EOC.

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

ONS Basis Reference(s):

1. ONS Emergency Plan, Section 7.2 Communications Systems
2. NEI 99-01 CU5
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Category:

Subcategory:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

6 - Hazardous Event Affecting Safety Systems

Hazardous event affecting a SAFETY SYSTEM needed for the current
operating mode

EAL:

CA6.1 Alert

The occurrence of any Table C-6 hazardous event

AND EITHER:

" Event damage has caused indications of degraded performance in at least one
train of a SAFETY SYSTEM needed for the current operating mode

" The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM component or
structure needed for the current operating mode

Table C-6 Hazardous Events

* Seismic event (earthquake)

* Internal or external FLOODING event

* High winds or tornado strike

* FIRE

* EXPLOSION

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

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

EXPLOSION - A rapid, violent and catastrophic failure of a piece of equipment due to
combustion, chemical reaction or overpressurization. A release of steam (from high energy
lines or components) or an electrical component failure (caused by short circuits, grounding,
arcing, etc.) should not automatically be considered an explosion. Such events require a post-
event inspection to determine if the attributes of an explosion are present.

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.

FLOODING - A condition where water is entering a room or area faster than installed
equipment is capable of removal, resulting in a rise of water level within the room or area.
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SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 10CFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

VISIBLE DAMAGE - Damage to a component or structure that is readily observable without
measurements, testing, or analysis. The visual impact of the damage is sufficient to cause
concern regarding the operability or reliability of the affected component or structure.

ONS Basis:

" The significance of seismic events are discussed under EAL HU2.1 (ref. 1).

• Internal FLOODING may be caused by events such as component failures, equipment
misalignment, or outage activity mishaps.

" External flooding at ONS is highly unlikely since the probable maximum flood (PMF) would
be contained by the Keowee Reservoir. Plant grade elevation is 796.0 ft MSL. The
minimum external access elevation for the Auxiliary, Turbine, and Service Buildings is
796.5 ft MSL which provides a 6 inch water sill. (ref. 2)

" High winds in excess of design (95 mph) or tornado strikes can cause significant structural
damage (ref. 3).

" Areas containing functions and systems required for safe shutdown of the plant are
identified by fire area (ref. 4, 5).

* An explosion that degrades the performance of a SAFETY SYSTEM train or visibly
damages a SAFETY SYSTEM component or structure would be classified under this EAL.

NEI 99-01 Basis:

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a
structure containing SAFETY SYSTEM components, needed for the current operating mode.
This condition significantly reduces the margin to a loss or potential loss of a fission product
barrier, and therefore represents an actual or potential substantial degradation of the level of
safety of the plant.

The first conditional addresses damage to a SAFETY SYSTEM train that is in
service/operation since indications for it will be readily available. The indications of degraded
performance should be significant enough to cause concern regarding the operability or
reliability of the SAFETY SYSTEM train.

The second conditional addresses damage to a SAFETY SYSTEM component that is not in
service/operation or readily apparent through indications alone, or to a structure containing
SAFETY SYSTEM components. Operators will make this determination based on the totality
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of available event and damage report information. This is intended to be a brief assessment
not requiring lengthy analysis or quantification of the damage.

Escalation of the emergency classification level would be via IC CS1 or RS1.

ONS Basis Reference(s):

1. AP/0/A/1 700/005 Earthquake
2. UFSAR Section 3.4.1.1 Flood Protection Measures for Seismic Class 1 Structures
3. UFSAR Section 3.3.1.1 Design Wind Velocity
4. OSS-0254.00-00-4008 Design Bases Specification for Fire Protection
5. AP/1,2,3/A/1700/050 Challenging Plant Fire
6. NEI 99-01 CA6
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Category H - Hazards and Other Conditions Affecting Plant Safety

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.

1. Security

Unauthorized entry attempts into the PROTECTED AREA, bomb threats, sabotage
attempts, and actual security compromises threatening loss of physical control of the plant.

2. Seismic Event

Natural events such as earthquakes have potential to cause plant structure or equipment
damage of sufficient magnitude to threaten personnel or plant safety.

3. Natural or Technology Hazard

Other natural and non-naturally occurring events that can cause damage to plant facilities
include tornados, FLOODING, hazardous material releases and events restricting site
access warranting classification.

4. Fire

Fires can pose significant hazards to personnel and reactor safety. Appropriate for
classification are fires within the Plant PROTECTED AREA or which may affect operability
of equipment needed for safe shutdown

5. Hazardous Gas

Toxic, corrosive, asphyxiant or flammable gas leaks can affect normal plant operations or
preclude access to plant areas required to safely shutdown the plant.

6. 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.

7. Emergency Coordinator 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 Coordinator the latitude to classify emergency conditions
consistent with the established classification criteria based upon Emergency Coordinator
judgment.
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Category: H - Hazards

Subcategory: I - Security

Initiating Condition: Confirmed SECURITY CONDITION or threat

EAL:

HUI.1 Unusual Event

A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by the
Security Shift Supervision

OR
Notification of a credible security threat directed at the site

OR
A validated notification from the NRC providing information of an aircraft threat

Mode Applicability:

All

Definition(s):

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.

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

ONS Basis:

This EAL is based on the Duke Energy Physical Security Plan for ONS (ref. 1).

NEI 99-01 Basis:

This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM
equipment, and thus represent a potential degradation in the level of plant safety. Security
events which do not meet one of these EALs are adequately addressed by the requirements of
10 CFR § 73.71 or 10 CFR § 50.72. Security events assessed as HOSTILE ACTIONS are
classifiable under ICs HA1, HS1 and HG1.

Timely and accurate communications between Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event. Classification of these
events will initiate appropriate threat-related notifications to plant personnel and Offsite
Response Organizations.
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Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

The first threshold references the Security Shift Supervision because these are the individuals
trained to confirm that a security event is occurring or has occurred. Training on security event
confirmation and classification is controlled due to the nature of Safeguards and 10 CFR §
2.39 information.

The second threshold addresses the receipt of a credible security threat. The credibility of the
threat is assessed in accordance with the Duke Energy Physical Security Plan for ONS.

The third threshold addresses the threat from the impact of an aircraft on the plant. The NRC
Headquarters Operations Officer (HOO) will communicate to the licensee if the threat involves
an aircraft. The status and size of the plane may also be provided by NORAD through the
NRC. Validation of the threat is performed in accordance with AP/0/A/1 700/045 Site Security
Threats (ref. 2).

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Duke Energy Physical Security Plan for ONS (ref. 1).

Escalation of the emergency classification level would be via IC HA1.

ONS Basis Reference(s):

1. Duke Energy Physical Security Plan for ONS
2. AP/0/A/1700/045 Site Security Threats
3. NEI 99-01 HU1

[Document No.] Rev. 0 Page 104 of 239



ATTACHMENT 1
EAL Bases

Category: H - Hazards

Subcategory: 1 - Security

Initiating Condition: Hostile action within the OWNER CONTROLLED AREA or airborne
attack threat within 30 minutes

EAL:

HA1.1 Alert

A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED
AREA as reported by the Security Shift Supervision

OR

A validated notification from NRC of an aircraft attack threat within 30 min. of the site

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. Non-terrorism-based EALs
should be used to address such activities (i.e., this may include violent acts between
individuals in the owner controlled area).

OWNER CONTROLLED AREA - Area outside the PROTECTED AREA fence that immediately
surrounds the plant. Access to this area is generally restricted to those entering on official
business.

ONS Basis:

None

NEI 99-01 Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED
AREA or notification of an aircraft attack threat. This event will require rapid response and
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the
need to prepare the plant and staff for a potential aircraft impact.

Timely and accurate communications between Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].
As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or
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sheltering). The Alert declaration will also heighten the awareness of Offsite Response
Organizations (OROs), allowing them to be better prepared should it be necessary to consider
further actions.

This IC does not apply to incidents that are accidental events, acts of civil disobedience, or
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.
Reporting of these types of events is adequately addressed by other EALs, or the
requirements of 10 CFR § 73.71 or 10 CFR § 50.72.

The first threshold is applicable for any HOSTILE ACTION occurring, or that has occurred, in
the OWNER CONTROLLED AREA. This includes any action directed against an ISFSI that is
located outside the plant PROTECTED AREA.

The second threshold addresses the threat from the impact of an aircraft on the plant, and the
anticipated arrival time is within 30 minutes. The intent of this EAL is to ensure that threat-
related notifications are made in a timely manner so that plant personnel and OROs are in a
heightened state of readiness. This EAL is met when the threat-related information has been
validated in accordance with AP/0/A/1700/045 Site Security Threats (ref. 2).

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an aircraft. The status and size of the plane may be provided by NORAD
through the NRC.

In some cases, it may not be readily apparent if an aircraft impact within the OWNER
CONTROLLED AREA was intentional (i.e., a HOSTILE ACTION). It is expected, although not
certain, that notification by an appropriate Federal agency to the site would clarify this point. In
this case, the appropriate federal agency is intended to be NORAD, FBI, FAA or NRC. The
emergency declaration, including one based on other ICs/EALs, should not be unduly delayed
while awaiting notification by a Federal agency.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Duke Energy Physical Security Plan for ONS (ref. 1).

Escalation of the emergency classification level would be via IC HSI.

ONS Basis Reference(s):

1. Duke Energy Physical Security Plan for ONS
2. AP/O/A/1 700/045 Site Security Threats
3. NEI 99-01 HA1
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Category: H - Hazards

Subcategory: 1 - Security

Initiating Condition: Hostile Action within the PROTECTED AREA

EAL:

HSl.1 Site Area Emergency

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the Security Shift Supervision

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

The Security Shift Supervision are the designated on-site personnel qualified and trained to
confirm that a security event is occurring or has occurred. Training on security event
classification confirmation is closely controlled due to the strict secrecy controls placed on the
Duke Energy Physical Security Contingency Plan for ONS (Safeguards) information. (ref. 1)

NEI 99-01 Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA.
This event will require rapid response and assistance due to the possibility for damage to plant
equipment.

Timely and accurate communications between Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event (ref. 1, 2).

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or
sheltering). The Site Area Emergency declaration will mobilize Offsite Response Organization
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(ORO) resources and have them available to develop and implement public protective actions
in the unlikely event that the attack is successful in impairing multiple safety functions.

This IC does not apply to a HOSTILE ACTION directed at an ISFSI PROTECTED AREA
located outside the PROTECTED AREA; such an attack should be assessed using IC HAl. It
also does not apply to incidents that are accidental events, acts of civil disobedience, or
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.
Reporting of these types of events is adequately addressed by other EALs, or the
requirements of 10 CFR § 73.71 or 10 CFR § 50.72.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Duke Energy Physical Security Plan for ONS (ref. 1).

Escalation of the emergency classification level would be via IC HG1.

ONS Basis Reference(s):

1. Duke Energy Physical Security Plan for ONS
2. AP/O/A/1 700/045 Site Security Threats
3. NEI 99-01 HS1
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Category:

Subcategory:

H - Hazards

1 - Security

Initiating Condition: Hostile Action resulting in loss of physical control of the facility

EAL:

HGI.1 General Emergency

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the Security Shift Supervision

AND EITHER of the following has occurred:

Any of the following safety functions cannot be controlled or maintained

* Reactivity

" Core cooling

" RCS heat removal

OR

Damage to spent fuel has occurred or is IMMINENT

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

Indications of damaged spent fuel are provided in AP/1,2,3/A/1 700/009 Spent Fuel Damage
(ref. 4).

NEI 99-01 Basis:

This IC addresses an event in which a HOSTILE FORCE has taken physical control of the
facility to the extent that the plant staff can no longer operate equipment necessary to maintain
key safety functions. It also addresses a HOSTILE ACTION leading to a loss of physical
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control that results in actual or IMMINENT damage to spent fuel due to 1) damage to a spent
fuel pool cooling system (e.g., pumps, heat exchangers, controls, etc.) or, 2) loss of spent fuel
pool integrity such that sufficient water level cannot be maintained.

Timely and accurate communications between the Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event (ref. 2, 3).

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Duke Energy Physical Security Plan for ONS (ref.1).

ONS Basis Reference(s):

1. Duke Energy Physical Security Plan for ONS
2. AP/OIA/1 700/045 Site Security Threats
3. AP/O/AI1 700/046 Extensive Damage Mitigation
4. AP/1,2,3/A/1 700/009 Spent Fuel Damage

5. NEI 99-01 HG1
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 2 - Seismic Event

Initiating Condition: Seismic event greater than DBE levels

EAL:

HU2.1 Unusual Event

Seismic event > DBE as indicated by EITHER of the following:

" 1SA-9/E-1 (SEISMIC TRIGGER) alarm

" 3SA-9/E-1 (SEISMIC TRIGGER) alarm

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL is based on a VALID receipt of either of the specified seismic trigger alarms. In
addition, exceedance of Operating Basis Earthquake ground acceleration can also be
determined by either of the following assessments (ref. 2):

* Strong Motion Accelerometer Recorder tape analysis >- 0.05g

• Tendon Gallery Peak Acceleration Recorder results per AM/1/A/0125/002A > 0.05g

However, the above assessments cannot be completed within 15 minutes of the seismic event.

The design basis earthquake ground acceleration at the site is 0.05g. The maximum
hypothetical earthquake ground acceleration is 0.1Og and 0.15g for Class 1 structures founded
on bedrock and overburden respectively. For ONS, the Operating Basis Earthquake (OBE) is
equivalent to the Design Basis Earthquake (DBE). (ref. 1)

If an earthquake of > 0.05 g has occurred on site, all units are required to be shut down to
Mode 5 once a plant damage assessment is complete along with the completion of any
needed repairs to support the units ability to achieve safe shutdown. (ref. 2)

Earthquake instrumentation is the SMA-3 system consisting of a central recording system,
control panel, one TS-3 triaxial seismic trigger package, and two force-balance triaxial
accelerometer packages. The seismic trigger and one accelerometer of the SMA-3 system are
located in the Unit 1 Tendon Gallery. Also, a second accelerometer is located directly above at
elevation 797' +6" in the Oconee 1 Reactor Building. The recorder for the system is located in
the Unit 1 Cable Room. Also, a seismic trigger/switch is located in the Unit 1 tendon gallery.
The TS-3 has a preset acceleration threshold of 0.05g which activates the statalarm in Units 1
and 3 control rooms, when design conditions occur. (ref. 3)

To avoid inappropriate emergency classification resulting from spurious actuation of the
seismic instrumentation or felt motion not attributable to seismic activity, an offsite agency
(USGS, National Earthquake Information Center (NEIC)) can confirm that an earthquake has
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occurred in the area of the plant. Such confirmation should not, however, preclude a timely
emergency declaration based on receipt of the OBE alarm. The NEIC can be contacted by
calling (303) 273-8500 (ref. 2). Select option #1 and inform the analyst you wish to confirm
recent seismic activity in the vicinity of ONS. If requested, provide the analyst with the
following ONS coordinates: 340 47' 38.2" north latitude, 820 53' 55.4" west longitude (ref. 4).
Alternatively, near real-time seismic activity can be accessed via the NEIC website:

http ://earthquake. usgs. gov/eqcenter/

NEI 99-01 Basis:

This IC addresses a seismic event that results in accelerations at the plant site greater than
those specified for an Operating Basis Earthquake (OBE). An earthquake greater than an
OBE but less than a Safe Shutdown Earthquake (SSE) should have no significant impact on
safety-related systems, structures and components; however, some time may be required for
the plant staff to ascertain the actual post-event condition of the plant (e.g., performs walk-
downs and post-event inspections). Given the time necessary to perform walk-downs and
inspections, and fully understand any impacts, this event represents a potential degradation of
the level of safety of the plant.

Event verification with external sources should not be necessary during or following an OBE.
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a
seismic event (e.g., lateral accelerations in excess of 0.05g). The Shift Manager or Emergency
Coordinator may seek external verification if deemed appropriate (e.g., a call to the USGS,
check internet news sources, etc.); however, the verification action must not preclude a timely
emergency declaration.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):

1. UFSAR Section 3.2.1.3 Seismic Loading Conditions
2. AP/O/A/1700/005 Earthquake
3. UFSAR Section 3.7.4 Seismic Instrumentation Program
4. UFSAR Section 2.1.1.1 Specification of Location
5. NEI 99-01 HU2
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3 - Natural or Technological Hazard

Initiating Condition: Hazardous event

EAL:

HU3.1 Unusual Event

A tornado strike within the PROTECTED AREA

Mode Applicability:

All

Definition(s):

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

Response actions associated with a tornado onsite is provided in AP/O/A/1700/006, Natural
Disaster (ref. 1).

If damage is confirmed visually or by other in-plant indications, the event may be escalated to
an Alert under EAL CA6.1 or SA9.1.

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

NEI 99-01 Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant.

EAL HU3.1 addresses a tornado striking (touching down) within the PROTECTED AREA.

Escalation of the emergency classification level would be based on ICs in Recognition
Categories R, F, S or C.

ONS Basis Reference(s):
1. AP/O/A/1 700/006 Natural Disaster
2. NEI 99-01 HU3

[Document No.] Rev. 0 Page 113 of 239



ATTACHMENT 1
EAL Bases

Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3 - Natural or Technological Hazard

Initiating Condition: Hazardous event

EAL:

HU3.2 Unusual Event

Internal room or area FLOODING of a magnitude sufficient to require manual or automatic
electrical isolation of a SAFETY SYSTEM component needed for the current operating
mode

Mode Applicability:

All

Definition(s):

FLOODING - A condition where water is entering a room or area faster than installed
equipment is capable of removal, resulting in a rise of water level within the room or area.

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 1OCFR50.2):

Those structures, systems and components that are relied upon to remain functional during

and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

ONS Basis:

Areas susceptible to internal flooding are the Turbine Building and Auxiliary Building (ref.1, 2).

Refer to EAL CA6.1 for internal flooding affecting one or more SAFETY SYSTEM trains.

NEI 99-01 Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant.

This EAL addresses FLOODING of a building room or area that results in operators isolating
power to a SAFETY SYSTEM component due to water level or other wetting concerns.
Classification is also required if the water level or related wetting causes an automatic isolation
of a SAFETY SYSTEM component from its power source (e.g., a breaker or relay trip). To
warrant classification, operability of the affected component must be required by Technical
Specifications for the current operating mode.

Escalation of the emergency classification level would be based on lCs in Recognition Categories R, F,
SorC.

[Document No.] Rev. 0 Page 114 of 239



ATTACHMENT 1
EAL Bases

ONS Basis Reference(s):

1. AP/1,2,3/A/1700/010 Turbine Building Flood

2. AP/1-2,3/A/1700/030 Auxiliary Building Flood

3. NEI 99-01 HU3
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3- Natural or Technological Hazard

Initiating Condition: Hazardous event

EAL:

HU3.3 Unusual Event

Movement of personnel within the PROTECTED AREA is IMPEDED due to an offsite
event involving hazardous materials (e.g., an offsite chemical spill or toxic gas release)

Mode Applicability:

All

Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

As used here, the term "offsite" is meant to be areas external to the ONS PROTECTED AREA.

NEI 99-01 Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant.

This EAL addresses a hazardous materials event originating at an offsite location and of
sufficient magnitude to impede the movement of personnel within the PROTECTED AREA.

Escalation of the emergency classification level would be based on ICs in Recognition
Categories R, F, S or C.

ONS Basis Reference(s):

1. NEI 99-01 HU3
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3- Natural or Technological Hazard

Initiating Condition: Hazardous event

EAL:

HU3.4 Unusual Event

A hazardous event that results in on-site conditions sufficient to prohibit the plant staff from
accessing the site via personal vehicles (Note 7)

Note 7: This EAL does not apply to routine traffic impediments such as fog, snow, ice, or vehicle breakdowns
or accidents.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

None

NEI 99-01 Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant.

This EAL addresses a hazardous event that causes an on-site impediment to vehicle
movement and significant enough to prohibit the plant staff from accessing the site using
personal vehicles. Examples of such an event include site FLOODING caused by a hurricane,
heavy rains, up-river water releases, dam failure, etc., or an on-site train derailment blocking
the access road.

This EAL is not intended apply to routine impediments such as fog, snow, ice, or vehicle
breakdowns or accidents, but rather to more significant conditions such as the Hurricane
Andrew strike on Turkey Point in 1992, the flooding around the Cooper Station during the
Midwest floods of 1993, or the flooding around Ft. Calhoun Station in 2011.

Escalation of the emergency classification level would be based on ICs in Recognition
Categories R, F, S or C.

ONS Basis Reference(s):

1. NEI 99-01 HU3
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3 - Natural or Technological Hazard

Initiating Condition: Hazardous event

EAL:

HU3.5 Unusual Event

Condition B has been declared for the Jocassee Dam

Mode Applicability:

All

Definition(s):

None

ONS Basis:

Jocassee Hydro is located upstream of the Oconee Nuclear Station. The mitigation strategies
for a Condition B for the Jocassee Dam includes shutdown of all operating Oconee Nuclear
Units and relocation and installation of other equipment in anticipation of the Condition B
escalating to a Condition A (ref. 1, 2).

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1. SR/O/A/2000/003 Activation of the Emergency Operations Facility
2. Letter from Duke Power to USNRC dated 5/5/1994 "Submission of Section D, Oconee

Nuclear Site Emergency Plan Adoption of NUMARC/NESP-007 Rev. 2 Classification
Scheme
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I

Category:

Subcategory:

H - Hazards and Other Conditions Affecting Plant Safety

3- Natural or Technological Hazard

Initiating Condition: Dam failure

EAL:

HS3.1 Site Area Emergency

IMMINENT/actual dam failure exists involving any of the following:

* Keowee Hydro Dam

* Little River Dam

* Dikes A,B,C,D

* Intake Canal Dike

" Jocassee Dam - Condition A

Mode Applicability:

All

Definition(s):

IMMINENT- The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

ONS Basis:

The Keowee Hydro Dam project includes the Keowee Hydro Dam, Little River Dam and Dikes
A, B, C, D, and the Intake Canal Dike. Dam failure of any portion of the Keowee Hydro Dam
would result in loss of the emergency AC power supply AND the potential to lose the ultimate
heat sink source. Some flooding of the site may result. Evaluation of the plant status
following failure of the dam would determine the need to escalate to a General Emergency.
Failure of the Jocassee Dam has the potential to result in the failure of the Keowee Hydro
Project Dams/Dikes (ref. 1, 2).

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1.
2.

SR/O/A/2000/003 Activation of the Emergency Operations Facility
Letter from Duke Power to USNRC dated 5/5/1994 "Submission of Section D, Oconee
Nuclear Site Emergency Plan Adoption of NUMARC/NESP-007 Rev. 2 Classification
Scheme
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 4- Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant

EAL:

HU4.1 Unusual Event

A FIRE is not extinguished within 15 min. of any of the following FIRE detection
indications (Note 1):

* Report from the field (i.e., visual observation)
* Receipt of multiple (more than 1) fire alarms or indications
* Field verification of a single fire alarm

AND

The FIRE is located within any Table H-1 area

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table H-1 Fire Areas

* Reactor Building
" Auxiliary Building
* Turbine Building
" Standby Shutdown Facility
" Intake Structure

" Electrical Blockhouse
* Keowee Hydro & associated transformers
" Transformer Yard

* Protected Service Water Building
* Essential Siphon Vacuum Building

Mode Applicability:

All

Definition(s):

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.

ONS Basis:

The 15 minute requirement begins with a credible notification that a fire is occurring, or receipt
of multiple valid fire detection system alarms or field validation of a single fire alarm. The alarm
is to be validated using available Control Room indications or alarms to prove that it is not
spurious, or by reports from the field.
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Table H-1 Fire Areas are those areas that contain equipment necessary for safe operation and
shutdown of the plant (ref. 1, 2).

NEI 99-01 Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

For EAL HU4.1 the intent of the 15-minute duration is to size the FIRE and to discriminate
against small FIRES that are readily extinguished (e.g., smoldering waste paper basket). In
addition to alarms, other indications of a FIRE could be a drop in fire main pressure, automatic
activation of a suppression system, etc.

Upon receipt, operators will take prompt actions to confirm the validity of an initial fire alarm,
indication, or report. For EAL assessment purposes, the emergency declaration clock starts at
the time that the initial alarm, indication, or report was received, and not the time that a
subsequent verification action was performed. Similarly, the fire duration clock also starts at
the time of receipt of the initial alarm, indication or report.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):

1. OSS-0254.00-00-4008 Design Bases Specification for Fire Protection
2. AP/1,2,3/A/1700/050 Challenging Plant Fire
3. NEI 99-01 HU4
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Category:

Subcategory:

H - Hazards and Other Conditions Affecting Plant Safety

4- Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant

EAL:

HU4.2 Unusual Event

Receipt of a single fire alarm (i.e., no other indications of a FIRE)

AND

The fire alarm is indicating a FIRE within any Table H-1 area

AND

The existence of a FIRE is not verified within 30 min. of alarm receipt (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table H-1 Fire Areas

* Reactor Building
* Auxiliary Building
* Turbine Building
* Standby Shutdown Facility

* Intake Structure
* Electrical Blockhouse

* Keowee Hydro & associated transformers
* Transformer Yard

* Protected Service Water Building -

• Essential Siphon Vacuum Building

Mode Applicability:

All

Definition(s):

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.

ONS Basis:

The 30 minute requirement begins upon receipt of a single valid fire detection system alarm.
The alarm is to be validated using available Control Room indications or alarms to prove that it
is not spurious, or by reports from the field. Actual field reports must be made within the 30
minute time limit or a classification must be made. If a fire is verified to be occurring by field
report, classification shall be made based on EAL HU4.1.
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Control Room indications that may be used to validate a single fire alarm include (ref. 3):
- Remote camera system
- CRD service structure air temperature
- PZR tailpipe temperature
- RB dome temperature
- RBCU inlet and outlet temperatures
- RCP parameters
- Status lights of components located inside RB

Table H-1 Fire Areas are those areas that contain equipment necessary for safe operation and
shutdown of the plant (ref. 1, 2).

The ONS Fire Protection Program is based on 10 CFR 50.48 (a) and (c) requiring compliance
with NFPA 805. The NFPA 805 based Fire Protection Program requirements provide are
consistent with the NEI 99-01 basis stated below (ref. 1, 4).

NEI 99-01 Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

This EAL addresses receipt of a single fire alarm, and the existence of a FIRE is not verified
(i.e., proved or disproved) within 30-minutes of the alarm. Upon receipt, operators will take
prompt actions to confirm the validity of a single fire alarm. For EAL assessment purposes, the
30-minute clock starts at the time that the initial alarm was received, and not the time that a
subsequent verification action was performed.

A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failure
or a spurious activation, and not an actual FIRE. For this reason, additional time is allowed to
verify the validity of the alarm. The 30-minute period is a reasonable amount of time to
determine if an actual FIRE exists; however, after that time, and absent information to the
contrary, it is assumed that an actual FIRE is in progress.

If an actual FIRE is verified by a report from the field, then HU4.1 is immediately applicable,
and the emergency must be declared if the FIRE is not extinguished within 15-minutes of the
report. If the alarm is verified to be due to an equipment failure or a spurious activation, and
this verification occurs within 30-minutes of the receipt of the alarm, then this EAL is not
applicable and no emergency declaration is warranted.

Basis-Related Requirements from Appendix R

Appendix R to 10 CFR 50, states in part:

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and
components important to safety shall be designed and located to minimize, consistent
with other safety requirements, the probability and effect of fires and explosions."

When considering the effects of fire, those systems associated with achieving and
maintaining safe shutdown conditions assume major importance to safety because
damage to them can lead to core damage resulting from loss of coolant through boil-off.

Because fire may affect safe shutdown systems and because the loss of function of
systems used to mitigate the consequences of design basis accidents under post-fire
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conditions does not per se impact public safety, the need to limit fire damage to systems
required to achieve and maintain safe shutdown conditions is greater than the need to
limit fire damage to those systems required to mitigate the consequences of design
basis accidents.

In addition, Appendix R to 10 CFR 50, requires, among other considerations, the use of 1-hour
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one
redundant train (G.2.c). As used in HU4.2, the 30-minutes to verify a single alarm is well within
this worst-case 1-hour time period.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):
1. OSS-0254.00-00-4008 Design Bases Specification for Fire Protection
2. AP/1,2,3/A/1700/050 Challenging Plant Fire
3. OP/1,2,3/A/6101/003
4. NRC Letter to T. Preston Gillespie (Duke); ONS Units 1, 2, and 3, Issuance of

Amendments Regarding Transition to a Risk-Informed, Performance-Based Fire Protection
Program in Accordance With 10 CFR 50.48(c); dated December 29, 2010

5. NEI 99-01 HU4
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 4- Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant

EAL:

HU4.3 Unusual Event

A FIRE within the PROTECTED AREA not extinguished within 60 min. of the initial report,
alarm or indication (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

All

Definition(s):

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.

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

None

NEI 99-01 Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

In addition to a FIRE addressed by EAL HU4.1 or HU4.2, a FIRE within the plant
PROTECTED AREA not extinguished within 60-minutes may also potentially degrade the level
of plant safety.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):

1. NEI 99-01 HU4

[Document No.] Rev. 0 Page 125 of 239



ATTACHMENT 1
EAL Bases

Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 4- Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant

EAL:

HU4.4 Unusual Event

A FIRE within the PROTECTED AREA that requires firefighting support by an offsite fire
response agency to extinguish

Mode Applicability:

All

Definition(s):

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.

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

None

NEI 99-01 Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

If a FIRE within the PLANT PROTECTED AREA is of sufficient size to require a response by
an offsite firefighting agency (e.g., a local town Fire Department), then the level of plant safety
is potentially degraded. The dispatch of an offsite firefighting agency to the site requires an
emergency declaration only if it is needed to actively support firefighting efforts because the
fire is beyond the capability of the Fire Brigade to extinguish. Declaration is not necessary if
the agency resources are placed on stand-by, or supporting post-extinguishment recovery or
investigation actions.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):

1. NEI 99-01 HU4
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Category:

Subcategory:

Initiating Condition:

H - Hazards and Other Conditions Affecting Plant Safety

5- Hazardous Gases

Gaseous release IMPEDING access to equipment necessary for
normal plant operations, cooldown or shutdown

EAL:

HA5.1 Alert

Release of a toxic, corrosive, asphyxiant or flammable gas into any Table H-2 rooms or
areas

AND

Entry into the room or area is prohibited or IMPEDED (Note 5)

Note 5: If the equipment in the listed room or area was already inoperable or out-of-service before the event occurred, then
no emergency classification is warranted.

Table H-2 Safe Operation & Shutdown Rooms/Areas

Room/Area Mode Applicability

Turbine Building 1,2,3

Equipment and Cable Rooms 1,2,3

Auxiliary Building 1,2,3,4,5

Reactor Buildings 3, 4, 5

Mode Applicability:

All

Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

ONS Basis:

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

The list of plant rooms or areas with entry-related mode applicability identified specify those
rooms or areas that contain equipment which require a manual/local action as specified in
operating procedures used for normal plant operation, cooldown and shutdown. Rooms or
areas in which actions of a contingent or emergency nature would be performed (e.g., an
action to address an off-normal or emergency condition such as emergency repairs, corrective
measures or emergency operations) are not included. In addition, the list specifies the plant
mode(s) during which entry would be required for each room or area (ref. 1).

[Document No.] Rev. 0 Page 127 of 239



ATTACHMENT 1
EAL Bases

NEI 99-01 Basis:

This IC addresses an event involving a release of a hazardous gas that precludes or impedes
access to equipment necessary to maintain normal plant operation, or required for a normal
plant cooldown and shutdown. This condition represents an actual or potential substantial
degradation of the level of safety of the plant.

An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally
required during the plant operating mode in effect at the time of the gaseous release. The
emergency classification is not contingent upon whether entry is actually necessary at the time
of the release.

Evaluation of the IC and EAL do not require atmospheric sampling; it only requires the
Emergency Coordinator's judgment that the gas concentration in the affected room/area is
sufficient to preclude or significantly impede procedurally required access. This judgment may
be based on a variety of factors including an existing job hazard analysis, report of ill effects on
personnel, advice from a subject matter expert or operating experience with the same or
similar hazards. Access should be considered as impeded if extraordinary measures are
necessary to facilitate entry of personnel into the affected room/area (e.g., requiring use of
protective equipment, such as SCBAs, that is not routinely employed).

An emergency declaration is not warranted if any of the following conditions apply:

* The plant is in an operating mode different than the mode specified for the affected
room/area (i.e., entry is not required during the operating mode in effect at the time of the
gaseous release). For example, the plant is in Mode 1 when the gaseous release occurs,
and the procedures used for normal operation, cooldown and shutdown do not require
entry into the affected room until Mode 4.

* The gas release is a planned activity that includes compensatory measures which address
the temporary inaccessibility of a room or area (e.g., fire suppression system testing).

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

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

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

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed environment.
This reduces the concentration of oxygen below the normal level of around 19%, which can
lead to breathing difficulties, unconsciousness or even death.

This EAL does not apply to firefighting activities that automatically or manually activate a fire
suppression system in an area..

Escalation of the emergency classification level would be via Recognition Category R, C or F
ICs.
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ONS Basis Reference(s):

1. Attachment 3 Safe Operation & Shutdown Rooms/Areas Tables R-3 & H-2 Bases
2. NEI 99-01 HA5
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 6 - Control Room Evacuation

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

EAL:

HA6.1 Alert

An event has resulted in plant control being transferred from the Control Room to the
Auxiliary Shutdown Panel or Standby Shutdown Facility

Mode Applicability:

All

Definition(s):

None

ONS Basis:

The Control Room Supervisor (CRS) determines if the Control Room is uninhabitable 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.

AP/1,2,3/A/1 700/008, Loss of Control Room, provides the instructions for tripping the unit, and
maintaining RCS inventory and Hot Shutdown conditions from outside the Control Room due
to reasons other than fire (ref. 1).

AP/1,2,3/A/1 700/050, Challenging Plant Fire, provides the instructions for tripping the unit, and
maintaining RCS inventory and Hot Shutdown conditions from outside the Control Room due
to a fire (ref. 2).

If normal post-trip conditions cannot be maintained with the Auxiliary Shutdown Panel or there
is a challenging fire in an SSF risk area, plant shutdown may be directed from the Standby
Shutdown Facility (ref. 3, 4).

Inability to establish plant control from outside the Control Room escalates this event to a Site
Area Emergency per EAL HS6. 1.

NEI 99-01 Basis:

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

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

Escalation of the emergency classification level would be via IC HS6.
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ONS Basis Reference(s):

1. AP/1,2,3/A/1700/008 Loss of Control Room
2. AP/1,2,3/A/1 700/050 Challenging Plant Fire
3. AP/O/A/1 700/025 Standby Shutdown Facility Emergency Operating Procedure
4. AP/0/A/1700/043 Fire Brigade Response Procedure
5. NEI 99-01 HA6
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 6- Control Room Evacuation

Initiating Condition: Inability to control a key safety function from outside the Control Room

EAL:

HS6.1 Site Area Emergency

An event has resulted in plant control being transferred from the Control Room to the
Auxiliary Shutdown Panel or Standby Shutdown Facility

AND

Control of any of the following key safety functions is not re-established within 15 min.
(Note 1):

* Reactivity

" Core cooling

" RCS heat removal

Note 1 : The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

The Control Room Supervisor (CRS) determines if the Control Room is uninhabitable 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.

AP/1,2,3/A/1700/008, Loss of Control Room, provides the instructions for tripping the unit, and
maintaining RCS inventory and Hot Shutdown conditions from outside the Control Room due
to reasons other than fire (ref. 1).

AP/1,2,3/A/1 700/050, Challenging Plant Fire, provides the instructions for tripping the unit, and
maintaining RCS inventory and Hot Shutdown conditions from outside the Control Room due
to a fire (ref. 2).

If normal post-trip conditions cannot be maintained with the Auxiliary Shutdown Panel or there
is a challenging fire in an SSF risk area, plant shutdown may be directed from the Standby
Shutdown Facility (ref. 3, 4).

The intent of this EAL is to capture events in which control of the plant cannot be reestablished
in a timely manner. The fifteen minute time for transfer starts when the Control Room is
evacuated (when CRS leaves the Control Room, not when AP/1,2,3/A/1 700/008 or
AP/1,2,3/A/1 700/050 is entered). The time interval is based on how quickly control must be
reestablished without core uncovery and/or core damage. The determination of whether or not
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control is established from outside the Control Room is based on Emergency Coordinator
judgment. The Emergency Coordinator is expected to make a reasonable, informed judgment
that control of the plant from outside the Control Room cannot be established within the fifteen
minute interval.

Once the Control Room is evacuated, the objective is to establish control of important plant
equipment and maintain knowledge of important plant parameters in a timely manner. Primary
emphasis should be placed on components and instruments that supply protection for and
information about safety functions. Typically, these safety functions are reactivity control
(ability to shutdown the reactor and maintain it shutdown), RCS inventory (ability to cool the
core), and secondary heat removal (ability to maintain a heat sink).

NEI 99-01 Basis:

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

The determination of whether or not "control" is established at the remote safe shutdown
location(s) is based on Emergency Coordinator judgment. The Emergency Coordinator is
expected to make a reasonable, informed judgment within 15 minutes whether or not the
operating staff has control of key safety functions from the remote safe shutdown location(s).

Escalation of the emergency classification level would be via IC FG1 or CG1

ONS Basis Reference(s):

1. AP/1,2,3/A/1700/008 Loss of Control Room
2. AP/1,2,3/A/1700/050 Challenging Plant Fire
3. AP/O/A/1700/025 Standby Shutdown Facility Emergency Operating Procedure
4. AP/O/A/1700/043 Fire Brigade Response Procedure
5. NEI 99-01 HS6
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 7 - Emergency Coordinator Judgment

Initiating Condition: Other conditions existing that in the judgment of the Emergency
Coordinator warrant declaration of a UE

EAL:

HU7.1 Unusual Event

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which indicate a potential degradation of the level
of safety of the plant or indicate a security threat to facility protection has been initiated.
No releases of radioactive material requiring offsite response or monitoring are expected
unless further degradation of SAFETY SYSTEMS occurs.

Mode Applicability:

All

Definition(s):

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 10CFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

ONS Basis:

The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the ONS Emergency Plan (ref. 1). The Operations Shift Manager
(SM) initially acts in the capacity of the Emergency Coordinator and takes actions as outlined
in the Emergency Plan implementing procedures (ref. 2). If required by the emergency
classification or if deemed appropriate by the Emergency Coordinator, 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.

NEI 99-01 Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Coordinator to fall under the emergency classification level description for an Unusual Event.
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ONS Basis Reference(s):
1. ONS Emergency Plan Section A Assignment of Responsibility
2. RP/O/A/1 000/001 Emergency Classification
3. NEI 99-01 HU7

[Document No.] Rev. 0 1 Page 135 of 239



ATTACHMENT 1
EAL Bases

Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 7 - Emergency Coordinator Judgment

Initiating Condition: Other conditions exist that in the judgment of the Emergency
Coordinator warrant declaration of an Alert

EAL:

HA7.1 Alert

Other conditions exist which, in the judgment of the Emergency Coordinator, indicate that
events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable life
threatening risk to site personnel or damage to site equipment because of HOSTILE
ACTION. Any releases are expected to be limited to small fractions of the EPA Protective
Action Guideline exposure levels.

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

ONS Basis:

The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the ONS Emergency Plan (ref. 1). The Operations Shift Manager
(OSM) initially acts in the capacity of the Emergency Coordinator and takes actions as outlined
in the Emergency Plan implementing procedures (ref. 2). If required by the emergency
classification or if deemed appropriate by the Emergency Coordinator, 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.

NEI 99-01 Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Coordinator to fall under the emergency classification level description for an Alert.
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ONS Basis Reference(s):

1. ONS Emergency Plan Section A Assignment of Responsibility
2. RP/O/A/1 000/001 Emergency Classification
3. NEI 99-01 HA7
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Category:

Subcategory:

Initiating Condition:

EAL:

H - Hazards and Other Conditions Affecting Plant Safety

7 - Emergency Coordinator Judgment

Other conditions existing that in the judgment of the Emergency
Coordinator warrant declaration of a Site Area Emergency

HS7.1 Site Area Emergency

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which involve actual or likely major failures of
plant functions needed for protection of the public or HOSTILE ACTION that results in
intentional damage or malicious acts, (1) toward site personnel or equipment that could lead
to the likely failure of or, (2) that prevent effective access to equipment needed for the
protection of the public. Any releases are not expected to result in exposure levels which
exceed EPA Protective Action Guideline exposure levels beyond the SITE BOUNDARY

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the ONS Emergency Plan (ref. 1). The Operations Shift Manager
(OSM) initially acts in the capacity of the Emergency Coordinator and takes actions as outlined
in the Emergency Plan implementing procedures (ref. 2). If required by the emergency
classification or if deemed appropriate by the Emergency Coordinator, 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.
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NEI 99-01 Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Coordinator to fall under the emergency classification level description for a Site Area
Emergency.

ONS Basis Reference(s):

1. ONS Emergency Plan Section A Assignment of Responsibility
2. RP/O/A/1 000/001 Emergency Classification
3. NEI 99-01 HS7
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 7 - Emergency Coordinator Judgment

Initiating Condition: Other conditions exist which in the judgment of the Emergency
Coordinator warrant declaration of a General Emergency

EAL:

HG7.1 General Emergency

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which involve actual or IMMINENT substantial
core degradation or melting with potential for loss of containment integrity or HOSTILE
ACTION that results in an actual loss of physical control of the facility. Releases can be
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite for
more than the immediate site area.

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

IMMINENT- The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

ONS Basis:

The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the ONS Emergency Plan (ref. 1). The Operations Shift Manager
(OSM) initially acts in the capacity of the Emergency Coordinator and takes actions as outlined
in the Emergency Plan implementing procedures (ref. 2). If required by the emergency
classification or if deemed appropriate by the Emergency Coordinator, 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.

Releases can reasonably be expected to exceed EPA PAG plume exposure levels outside the
Site Boundary.
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NEI 99-01 Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Coordinator to fall under the emergency classification level description for a General
Emergency.

ONS Basis Reference(s):

1. ONS Emergency Plan Section A Assignment of Responsibility
2. RP/O/A/1 000/001 Emergency Classification
3. NEI 99-01 HG7
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Category S - System Malfunction

EAL Group: Hot Conditions (RCS temperature > 2101F); 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 Essential AC Power

Loss of essential 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 4160V AC essential buses.

2. Loss of Vital DC Power

Loss of emergency 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
plant 125V DC power sources.

3. Loss of Control Room Indications

Certain events that degrade plant operator ability to effectively assess plant conditions
within the plant warrant emergency classification. Losses of indicators are in this
subcategory.

4. RCS Activity

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.

5. RCS Leakagqe

The reactor vessel provides a volume for the coolant that covers the reactor core. The
reactor pressure 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 indicates
potential pipe cracks that may propagate to an extent threatening fuel clad, RCS and
containment integrity.

6. RPS Failure

This subcategory includes events related to failure of the Reactor Protective 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
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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.

7. Loss of Communications

Certain events that degrade plant operator ability to effectively communicate with essential
personnel within or external to the plant warrant emergency classification.

8. Containment Failure

Failure of containment isolation capability (under conditions in which the containment is not
currently challenged) warrants emergency classification. Failure of containment pressure
control capability also warrants emergency classification.

9. Hazardous Event Affectina Safety Systems

Various natural and technological events that result in degraded plant safety system
performance or significant visible damage warrant emergency classification under this
subcategory.
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

1 - Loss of Essential AC Power

Loss of all offsite AC power capability to essential buses for 15
minutes or longer

EAL:

SUI.1 Unusual Event

Loss of all offsite AC power capability, Table S-1, to essential 4160 V buses MFB-1 and
MFB-2 for> 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:

* Unit Normal Transformer (backcharged)

* Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)
Emergency:

* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)

* CT4

* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

The 4160 V AC System provides the power requirements for operation and safe shutdown of
the plant. 4160 V buses MFB-1 and MFB-2 are the essential buses (ref. 1).

The condition indicated by this EAL is the degradation of all offsite AC power sources such that
only onsite AC power capability exists for 15 minutes or longer.

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
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unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL (ref. 3).

The 15-minute interval was selected as a threshold to exclude transient or momentary power
losses.

NEI 99-01 Basis:

This IC addresses a prolonged loss of offsite power. The loss of offsite power sources renders
the plant more vulnerable to a complete loss of power to AC essential buses. This condition
represents a potential reduction in the level of safety of the plant.

For emergency classification purposes, "capability" means that an offsite AC power source(s)
is available to the essential buses, whether or not the buses are powered from it.

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

Escalation of the emergency classification level would be via IC SAl.

ONS Basis Reference(s):

1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 SU1
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

1 - Loss of Essential AC Power

Loss of all but one AC power source to essential buses for 15 minutes
or longer

EAL:

SAI.1 Alert

AC power capability, Table S-1, to essential 4160 V buses MFB-1 and MFB-2 reduced to a
single power source for - 15 min. (Note 1)

AND

Any additional single power source failure will result in loss of all AC power to SAFETY
SYSTEMS

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:
* Unit Normal Transformer (backcharged)
* Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)
* CT5 (Central/energizing Standby Bus)

Emergency:
* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)

* CT4
* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 3 - Hot Shutdown

Definition(s):

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 1 OCFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;
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(3) The capability to prevent or mitigate the consequences of accidents which could
result in potential offsite exposures.

ONS Basis:

For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 min, whether or not the
buses are currently powered from it.

The 4160 V AC System provides the power requirements for operation and safe shutdown of
the plant. 4160 V buses MFB-1 and MFB-2 are the essential buses (ref. 1).

The condition indicated by this EAL is the degradation of the offsite and onsite power sources
such that any additional single failure would result in a loss of all AC power to the essential
buses.

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via a
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL (ref. 3).

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.

NEI 99-01 Basis:

This IC describes a significant degradation of offsite and onsite AC power sources such that
any additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In
this condition, the sole AC power source may be powering one, or more than one, train of
safety-related equipment. This IC provides an escalation path from IC SUI.

An "AC power source" is a source recognized in APs and EOPs, and capable of supplying
required power to an essential bus. Some examples of this condition are presented below.

* A loss of all offsite power with a concurrent failure of all but one essential power source
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(e.g., CT4, CT5, CTI, 2,3 (Keowee)).
A loss of essential power sources (e.g., CT4, CT5, CT1, CT2, CT3 (Keowee)) with a
single train of essential buses being back-fed from an offsite power source.

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

Escalation of the emergency classification level would be via IC SS1.

ONS Basis Reference(s):

1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 SA1
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

1 - Loss of Essential AC Power

Loss of all offsite power and all emergency AC power to essential
buses for 15 minutes or longer

EAL:

SS1.1 Site Area Emergency

Loss of all offsite and all emergency AC power capability, Table S-1, to essential 4160 V
buses MFB-1 and MFB-2 for -- 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:
* Unit Normal Transformer (backcharged)
* Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)
* CT5 (Central/energizing Standby Bus)

Emergency:
* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)
* CT4
* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 minutes, whether or not
the buses are currently powered from it.

The condition indicated by this EAL is the degradation of the offsite and emergency power
sources resulting in a loss of all AC power to the emergency buses. 4160 V buses MFB-1 and
MFB-2 are the essential buses (ref. 1).

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
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and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via a
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL. (ref. 3).

The 15-minute interval was selected as a threshold to exclude transient or momentary power
losses. The interval begins when both offsite and onsite AC power capability are lost.

NEI 99-01 Basis:

This IC addresses a total loss of AC power that compromises the performance of all SAFETY
SYSTEMS requiring electric power including those necessary for emergency core cooling,
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.
In addition, fission product barrier monitoring capabilities may be degraded under these
conditions. This IC represents a condition that involves actual or likely major failures of plant
functions needed for the protection of the public.

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SG1.

ONS Basis Reference(s):

1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 SS1

[Document No.] Rev. 0 Page 150 of 239



ATTACHMENT 1
EAL Bases

Category:

Subcategory:

Initiating Condition:

S -System Malfunction

1 - Loss of Essential AC Power

Prolonged loss of all offsite and all emergency AC power to essential
buses

EAL:

SG1.1 General Emergency

Loss of all offsite and all emergency AC power capability to essential 4160 V buses MFB-
1 and MFB-2

AND

Failure to power SSF equipment and PSW unavailable

AND EITHER:

* Restoration of at least one essential bus in < 4 hour is not likely (Note 1)
• CETC reading > 12001F

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:
* Unit Normal Transformer (backcharged)
* Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)
* CT5 (Central/energizing Standby Bus)

Emergency:
* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)

* CT4
* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the essential bus(es), whether or not the buses are
currently powered from it. 4160 V buses MFB-1 and MFB-2 are the essential buses (ref. 1).
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Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard., Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator and Protected Service
Water (PSW) power supply that can supply power necessary to maintain hot shutdown of the
reactors of each unit in the event of loss of power. Although the SSF requires manual initiation,
it is considered in this EAL because it may be capable of powering the SSF load center (ref. 3,
4).
The station blackout coping period is four hours (ref. 5).

Core Exit Thermocouple readings of 1200°F are indicative of superheat conditions and inability
to adequately remove heat from the core (ref. 6).

NEI 99-01 Basis:

This IC addresses a prolonged loss of all power sources to AC essential buses. A loss of all
AC power compromises the performance of all SAFETY SYSTEMS requiring electric power
including those necessary for emergency core cooling, containment heat removal/pressure
control, spent fuel heat removal and the ultimate heat sink. A prolonged loss of these buses
will lead to a loss of one or more fission product barriers. In addition, fission product barrier
monitoring capabilities may be degraded under these conditions.

The EAL should require declaration of a General Emergency prior to meeting the thresholds
for IC FGI. This will allow additional time for implementation of offsite protective actions.

Escalation of the emergency classification from Site Area Emergency will occur if it is projected
that power cannot be restored to at least one AC essential bus by the end of the analyzed
station blackout coping period. Beyond this time, plant responses and event trajectory are
subject to greater uncertainty, and there is an increased likelihood of challenges to multiple
fission product barriers.

The estimate for restoring at least one essential bus should be based on a realistic appraisal of
the situation. Mitigation actions with a low probability of success should not be used as a basis
for delaying a classification upgrade. The goal is to maximize the time available to prepare for,
and implement, protective actions for the public.
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The EAL will also require a General Emergency declaration if the loss of AC power results in

parameters that indicate an inability to adequately remove decay heat from the core.

ONS Basis Reference(s):
1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. UFSAR Section 9.6 Standby Shutdown Facility
5. UFSAR Section 8.3.2.2.4 Station Blackout Analysis
6. RP/0/A/1 000/18 Core Damage Assessment
7. NEI 99-01 SGI
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Category:

Subcategory:

Initiating Condition:

S -System Malfunction

1 - Loss of Essential AC Power

Loss of all essential AC and vital DC power sources for 15 minutes or
longer

EAL:

SG1.2 General Emergency

Loss of all offsite and all emergency AC power capability, Table S-1, to essential 4160 V
buses MFB-1 and MFB-2 for > 15 min.

AND

Failure to power SSF equipment and PSW unavailable

AND

Loss of 125 VDC power based on battery bus voltage indications < 105 VDC on both vital
DC Distribution Centers DCA and DCB for > 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:
* Unit Normal Transformer (backcharged)
* Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)
* CT5 (Central/energizing Standby Bus)

Emergency:
* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)

* CT4
* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

This EAL is indicated by the loss of all offsite and emergency AC power capability to 4160 V
essential buses MFB-1 and MFB-2 for greater than 15 minutes in combination with degraded
vital DC power voltage. This EAL addresses operating experience from the March 2011
accident at Fukushima Daiichi.
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For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 minutes, whether or not
the buses are currently powered from it.

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator and Protected Service
Water (PSW) power supply that can supply power necessary to maintain hot shutdown of the
reactors of each unit in the event of loss of power. Although the SSF requires manual initiation,
it is considered in this EAL because it may be capable of powering the SSF load center (ref. 3).

For each unit, two independent and physically separated 125 volt DC batteries and DC buses
are provided for the vital instrumentation and control power system. (ref. 4, 5). Minimum DC
bus voltage is 105 VDC (ref. 6).

NEI 99-01 Basis:

This IC addresses a concurrent and prolonged loss of both emergency AC and Vital DC
power. A loss of all emergency AC power compromises the performance of all SAFETY
SYSTEMS requiring electric power including those necessary for emergency core cooling,
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.
A loss of vital DC power compromises the ability to monitor and control SAFETY SYSTEMS.
A sustained loss of both emergency AC and vital DC power will lead to multiple challenges to
fission product barriers.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
The 15-minute emergency declaration clock begins at the point when both EAL thresholds are
met.
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ONS Basis Reference(s):

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

UFSAR Figure 8.1 Single Line Diagram
UFSAR Section 8.2 Offsite Power System
UFSAR Section 8.3 Onsite Power Systems
UFSAR Figure 8.5 Typical DC and AC Vital Power System - Single Line
UFSAR Section 8.3.2 DC Power Systems
EP/*/A/1800/001 Blackout Tab
NEI 99-01 SG8
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Category: S - System Malfunction

Subcategory: 2 - Loss of Vital DC Power

Initiating Condition: Loss of all vital DC power for 15 minutes or longer

EAL:

SS2.1 Site Area Emergency

Loss of 125 VDC power based on battery bus voltage indications < 105 VDC on both vital
DC Distribution Centers DCA and DCB for > 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

I - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

For each unit, two independent and physically separated 125 volt DC batteries and DC buses
are provided for the vital instrumentation and control power system. (ref. 1, 2). Minimum DC
bus voltage is 105 VDC (ref. 3).

NEI 99-01 Basis:

This IC addresses a loss of vital DC power which compromises the ability to monitor and
control SAFETY SYSTEMS. In modes above Cold Shutdown, this condition involves a major
failure of plant functions needed for the protection of the public.

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or SGI.

ONS Basis Reference(s):
1. UFSAR Figure 8.5 Typical DC and AC Vital Power System - Single Line
2. UFSAR Section 8.3.2 DC Power Systems
3. EP/*/A/1800/001 Blackout Tab
4. Technical Specifications 3.8.3 DC Sources - Operating
5. NEI 99-01 SS8
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

3 - Loss of Control Room Indications

UNPLANNED loss of Control Room indications for 15 minutes or
longer

EAL:

SU3.1 Unusual Event

An UNPLANNED event results in the inability to monitor one or more Table S-2
parameters from within the Control Room for > 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-2 Safety System Parameters

" Reactor power
" RCS level
* RCS pressure
* CETC temperature
* Level in at least one S/G
* EFW flow to at least one S/G

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

SAFETY SYSTEM parameters listed in Table S-2 are monitored in the Control Room through
a combination of hard control panel indicators as well as computer based information systems.
The SPDS serves as a redundant compensatory indicator which may be utilized in lieu of
normal Control Room indicators (ref. 1).

NEI 99-01 Basis:

This IC addresses the difficulty associated with monitoring normal plant conditions without the
ability to obtain SAFETY SYSTEM parameters from within the Control Room. This condition is
a precursor to a more significant event and represents a potential degradation in the level of
safety of the plant.

As used in this EAL, an "inability to monitor" means that values for one or more of the listed
parameters cannot be determined from within the Control Room. This situation would require
a loss of all of the Control Room sources for the given parameter(s). For example, the reactor
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power level cannot be determined from any analog, digital and recorder source within the
Control Room.

An event involving a loss of plant indications, annunciators and/or display systems is evaluated
in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1 022) to determine if
an NRC event report is required. The event would be reported if it significantly impaired the
capability to perform emergency assessments. In particular, emergency assessments
necessary to implement abnormal operating procedures, emergency operating procedures,
and emergency plan implementing procedures addressing emergency classification, accident
assessment, or protective action decision-making.

This EAL is focused on a selected subset of plant parameters associated with the key safety
functions of reactivity control, core cooling and RCS heat removal. The loss of the ability to
determine one or more of these parameters from within the Control Room is considered to be
more significant than simply a reportable condition. In addition, if all indication sources for one
or more of the listed parameters are lost, then the ability to determine the values of other
SAFETY SYSTEM parameters may be impacted as well. For example, if the value for reactor
vessel level cannot be determined from the indications and recorders on a main control board,
the SPDS or the plant computer, the availability of other parameter values may be
compromised as well.

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

Escalation of the emergency classification level would be via IC SA3.

ONS Basis Reference(s):

1. UFSAR Section 7.5 Display Instrumentation
2. NEI 99-01 SU2
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Category:

Subcategory:

Initiating Condition:

EAL:

S - System Malfunction

3 - Loss of Control Room Indications

UNPLANNED loss of Control Room indications for 15 minutes or
longer with a significant transient in progress

SA3.1 Alert

An UNPLANNED event results in the inability to monitor one or more Table S-2
parameters from within the Control Room for -> 15 min. (Note 1)

AND

Any significant transient is in progress, Table S-3

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-2 Safety System Parameters

" Reactor power

" RCS level

* RCS pressure

" CETC temperature

" Level in at least one S/G

" EFW flow to at least one S/G

Table S-3 Significant Transients

* Reactor trip
* Runback > 25% thermal power

* Electrical load rejection > 25%
electrical load
ECCS actuation

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.
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ONS Basis:

SAFETY SYSTEM parameters listed in Table S-2 are monitored in the Control Room through
a combination of hard control panel indicators as well as computer based information systems.
The SPDS serves as a redundant compensatory indicator which may be utilized in lieu of
normal Control Room indicators (ref. 1).

Significant transients are listed in Table S-3 and include response to automatic or manually
initiated functions such as reactor trips, runbacks involving greater than 25% thermal power
change, electrical load rejections of greater than 25% full electrical load, reactor power
cutbacks or ECCS (SI) injection actuations.

NEI 99-01 Basis:

This IC addresses the difficulty associated with monitoring rapidly changing plant conditions
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the
Control Room. During this condition, the margin to a potential fission product barrier challenge
is reduced. It thus represents a potential substantial degradation in the level of safety of the
plant.

As used in this EAL, an "inability to monitor" means that values for one or more of the listed
parameters cannot be determined from within the Control Room. This situation would require
a loss of all of the Control Room sources for the given parameter(s). For example, the reactor
power level cannot be determined from any analog, digital and recorder source within the
Control Room.

An event involving a loss of plant indications, annunciators and/or display systems is evaluated
in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1 022) to determine if
an NRC event report is required. The event would be reported if it significantly impaired the
capability to perform emergency assessments. In particular, emergency assessments
necessary to implement abnormal operating procedures, emergency operating procedures,
and emergency plan implementing procedures addressing emergency classification, accident
assessment, or protective action decision-making.

This EAL is focused on a selected subset of plant parameters associated with the key safety
functions of reactivity control, core cooling and RCS heat removal. The loss of the ability to
determine one or more of these parameters from within the Control Room is considered to be
more significant than simply a reportable condition. In addition, if all indication sources for one
or more of the listed parameters are lost, then the ability to determine the values of other
SAFETY SYSTEM parameters may be impacted as well. For example, if the value for reactor
vessel level cannot be determined from the indications and recorders on a main control board,
the SPDS or the plant computer, the availability of other parameter values may be
compromised as well.

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

Escalation of the emergency classification level would be via ICs FS1 or IC RS1

ONS Basis Reference(s):

1. UFSAR Section 7.5 Display Instrumentation
2. NEI 99-01 SA2
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Category:

Subcategory:

Initiating Condition:

EAL:

S - System Malfunction

4 - RCS Activity

Reactor coolant activity greater than Technical Specification allowable
limits

SU4.1 Unusual Event

RCS activity > 50 pCi/gm Dose Equivalent 1-131 for > 48 hr continuous period

OR

RCS activity > 280 pCi/gm Dose Equivalent Xe-133 for > 48 hr continuous period

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

The specific iodine activity is limited to < 50 pCi/gm Dose Equivalent 1-131 for > 48 hr
continuous period. The specific Xe-133 activity is limited to < 280 pCi/gm Dose Equivalent Xe-
133 for > 48 hr continuous period. Entry into Condition C of LCO 3.4.11 meets the intent of
this EAL (ref 1).

NEI 99-01 Basis:

This IC addresses a reactor coolant activity value that exceeds an allowable limit specified in
Technical Specifications. This condition is a precursor to a more significant event and
represents a potential degradation of the level of safety of the plant.

Escalation of the emergency classification level would be via ICs FA1 or the Recognition
Category R ICs.

ONS Basis Reference(s):
1. ONS Technical Specifications LCO 3.4.11 RCS Specific Activity
2. NEI 99-01 SU3
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Category: S - System Malfunction

Subcategory: 5- RCS Leakage

Initiating Condition: RCS leakage for 15 minutes or longer

EAL:

SU5.1 Unusual Event

RCS unidentified or pressure boundary leakage > 10 gpm for >- 15 min.

OR

RCS identified leakage > 25 gpm for > 15 min.

OR

Leakage from the RCS to a location outside containment > 25 gpm for _> 15 min.
(Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

I - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

Manual or computer-based methods of performing an RCS inventory balance are normally
used to determine RCS leakage (ref. 1).

Identified leakage includes (ref. 2):

" Leakage such as that from pump seals or valve packing (except reactor coolant pump
(RCP) seal water injection or leakoff), that is captured and conducted to collection
systems or a sump or collecting tank, or

* Leakage into the containment atmosphere from sources that are both specifically
located and known either not to interfere with the operation of leakage detection
systems or not to be pressure boundary leakage, or

* RCS leakage through a steam generator to the secondary system.

Unidentified leakage is all leakage (except RCP seal water injection or leakoff) that is not
identified leakage (ref. 2).

Pressure Boundary leakage is leakage (except SG leakage) through a nonisolable fault in an
RCS component body, pipe wall, or vessel wall (ref. 2).

Reactor coolant leakage outside of the containment that is not considered identified or
unidentified leakage per Technical Specifications includes leakage via interfacing systems.

Escalation of this EAL to the Alert level is via Category F, Fission Product Barrier Degradation,
EAL FA1.1.
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NEI 99-01 Basis:

This IC addresses RCS leakage which may be a precursor to a more significant event. In this
case, RCS leakage has been detected and operators, following applicable procedures, have
been unable to promptly isolate the leak. This condition is considered to be a potential
degradation of the level of safety of the plant.

The first and second EAL conditions are focused on a loss of mass from the RCS due to
"unidentified leakage", "pressure boundary leakage" or "identified leakage" (as these leakage
types are defined in the plant Technical Specifications). The third condition addresses an RCS
mass loss caused by an UNISOLABLE leak through an interfacing system. These conditions
thus apply to leakage into the containment, a secondary-side system (e.g., steam generator
tube leakage) or a location outside of containment.

The leak rate values for each condition were selected because they are usually observable
with normal Control Room indications. Lesser values typically require time-consuming
calculations to determine (e.g., a mass balance calculation). The first condition uses a lower
value that reflects the greater significance of unidentified or pressure boundary leakage.

The release of mass from the RCS due to the as-designed/expected operation of a relief valve
does not warrant an emergency classification. An emergency classification would be required
if a mass loss is caused by a relief valve that is not functioning as designed/expected (e.g., a
relief valve sticks open and the line flow cannot be isolated).

The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate
the leakage, if possible.

Escalation of the emergency classification level would be via ICs of Recognition Category R or
F.

ONS Basis Reference(s):

1. PT/1,2,3/A/0600/010 Reactor Coolant Leakage
2. ONS Technical Specifications Section 1.1 Definitions
3. NEI 99-01 SU4
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Category: S - System Malfunction

Subcategory: 6 - RPS Failure

Initiating Condition: Automatic or manual trip fails to shut down the reactor

EAL:

SU6.1 Unusual Event

An automatic trip did not shut down the reactor as indicated by reactor power > 5% after
any RPS setpoint is exceeded

AND

A subsequent automatic trip or the manual trip pushbutton is successful in shutting down
the reactor as indicated by reactor power < 5% (Note 8)

Note 8: A manual trip action is any operator action, or set of actions, which causes the control rods to be rapidly
inserted into the core, and does not include manually driving in control rods or implementation of boron
injection strategies.

Mode Applicability:

1 - Power Operation

Definition(s):

None

ONS Basis:

The first condition of this EAL identifies the need to cease critical reactor operations by
actuation of the automatic Reactor Protective System (RPS) trip function. A reactor trip is
automatically initiated by the RPS when certain continuously monitored parameters exceed
predetermined setpoints (ref. 1).

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power
promptly drops to a fraction of the original power level and then decays to a level several
decades less with a negative startup rate. 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 lowering of power into the source range. For the purpose of emergency classification a
successful trip has occurred when there is sufficient rod insertion from the trip of RPS to bring
the reactor power below the Power Operation Mode threshold of 5% (ref. 2).

5% rated power is the Power Operation mode threshold. Below 5%, plant response will be
similar to that observed during a normal shutdown. Nuclear instrumentation can be used to
determine if reactor power is greater than or equal to 5 % power (ref. 1, 2).

For the purposes of emergency classification, a successful manual trip action is that which can
be quickly performed from the reactor control console (actuation of the manual trip
pushbutton). There is a separate set of switch contacts in series with the output of each reactor
trip component. All switch contacts are actuated through a mechanical linkage from a single
pushbutton. Reactor shutdown achieved by use of other trip actions such as opening supply
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breakers, emergency boration, or manually driving control rods) do not constitute a successful
manual trip (ref. 3).

Following any automatic RPS trip signal, insertion of redundant manual trip signals are
performed to back up the automatic RPS trip function and ensure reactor shutdown is
achieved. Even if the first subsequent manual trip signal inserts all control rods to the full-in
position immediately after the initial failure of the automatic trip, the lowest level of
classification that must be declared is an Unusual Event.

In the event that the operator identifies a reactor trip is imminent and initiates a successful
manual reactor trip before the automatic RPS 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. However, if subsequent manual reactor trip actions fail to reduce
reactor power below 5%, the event escalates to the Alert under EAL SA6.1.

If by procedure, operator actions include the initiation of an immediate manual trip following
receipt of an automatic trip signal and there are no clear indications that the automatic trip
failed (such as a time delay following indications that a trip setpoint was exceeded), it may be
difficult to determine if the reactor was shut down because of automatic trip or manual actions.
If a subsequent review of the trip actuation indications reveals that the automatic trip did not
cause the reactor to be shut down, consideration should be given to evaluating the fuel for
potential damage, and the reporting requirements of I OCFR50.72 should be considered for the
transient event.

NEI 99-01 Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor
trip that results in a reactor shutdown, and either a subsequent operator manual action taken
at the reactor control consoles or an automatic trip is successful in shutting down the reactor.
This event is a precursor to a more significant condition and thus represents a potential
degradation of the level of safety of the plant.

Following the failure on an automatic reactor trip, operators will promptly initiate manual
actions at the reactor control consoles to shutdown the reactor (e.g., initiate a manual reactor
trip). If these manual actions are successful in shutting down the reactor, core heat generation
will quickly fall to a level within the capabilities of the plant's decay heat removal systems.

If an initial manual reactor trip is unsuccessful, operators will promptly take manual action at
another location(s) on the reactor control consoles to shutdown the reactor (e.g., initiate a
manual reactor trip) using a different switch). Depending upon several factors, the initial or
subsequent effort to manually trip the reactor, or a concurrent plant condition, may lead to the
generation of an automatic reactor trip signal. If a subsequent manual or automatic trip is
successful in shutting down the reactor, core heat generation will quickly fall to a level within
the capabilities of the plant's decay heat removal systems.

A manual action at the reactor control consoles is any operator action, or set of actions, which
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor
trip). This action does not include manually driving in control rods or implementation of boron
injection strategies. Actions taken at back-panels or other locations within the Control Room,
or any location outside the Control Room, are not considered to be "at the reactor control
consoles".
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The plant response to the failure of an automatic or manual reactor trip will vary based upon
several factors including the reactor power level prior to the event, availability of the
condenser, performance of mitigation equipment and actions, other concurrent plant
conditions, etc. If subsequent operator manual actions taken at the reactor control consoles
are also unsuccessful in shutting down the reactor, then the emergency classification level will
escalate to an Alert via IC SA6. Depending upon the plant response, escalation is also
possible via IC FAI. Absent the plant conditions needed to meet either IC SA6 or FA1, an
Unusual Event declaration is appropriate for this event.

Should a reactor trip signal be generated as a result of plant work (e.g., RPS setpoint testing),
the following classification guidance should be applied.

" If the signal causes a plant transient that should have included an automatic reactor trip
and the RPS fails to automatically shutdown the reactor, then this IC and the EALs are
applicable, and should be evaluated.

* If the signal does not cause a plant transient and the trip failure is determined through
other means (e.g., assessment of test results), then this IC and the EALs are not
applicable and no classification is warranted.

ONS Basis Reference(s):

1. ONS Technical Specifications Section 3.3.1 Reactor Protective System (RPS)
Instrumentation - Operating

2. ONS Technical Specifications Table 1.1-1 Modes

3. UFSAR Section 7.2.3.7 Manual Trip

4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.7.5

5. NEI 99-01 SU5
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Category: S - System Malfunction

Subcategory: 6- RPS Failure

Initiating Condition: Automatic or manual trip fails to shut down the reactor

EAL:

SU6.2 Unusual Event

A manual trip did not shut down the reactor as indicated by reactor power > 5% after any
manual trip action was initiated

AND

A subsequent automatic trip or the manual trip pushbutton is successful in shutting down
the reactor as indicated by reactor power < 5% (Note 8)

Note 8: A manual trip action is any operator action, or set of actions, which causes the control rods to be rapidly
inserted into the core, and does not include manually driving in control rods or implementation of boron
injection strategies.

Mode Applicability:

1 - Power Operation

Definition(s):

None

ONS Basis:

This EAL addresses a failure of a manually initiated trip in the absence of having exceeded an
automatic RPS trip setpoint and a subsequent automatic or manual trip is successful in
shutting down the reactor (ref. 1).

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power
promptly drops to a fraction of the original power level and then decays to a level several
decades less with a negative startup rate. 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 lowering of power into the source range. For the purpose of emergency classification a
successful trip has occurred when there is sufficient rod insertion from the manual trip to bring
the reactor power below the Power Operation Mode threshold level of 5% (ref. 2).

5% rated power is the Power Operation mode threshold. Below 5%, plant response will be
similar to that observed during a normal shutdown. Nuclear instrumentation can be used to
determine if reactor power is greater than or equal to 5% power (ref. 1, 2).

For the purposes of emergency classification, a successful manual trip action is that which can
be quickly performed from the reactor control console (actuation of the manual trip
pushbutton). There is a separate set of switch contacts in series with the output of each reactor
trip component. All switch contacts are actuated through a mechanical linkage from a single
pushbutton. Reactor shutdown achieved by use of other trip actions such as opening supply
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breakers, emergency boration, or manually driving control rods) do not constitute a successful
manual trip (ref. 3).

Following any automatic RPS trip signal, insertion of redundant manual trip signals are
performed to back up the automatic RPS trip function and ensure reactor shutdown is
achieved. Even if a subsequent automatic trip signal or the first subsequent manual trip signal
inserts all control rods to the full-in position immediately after the initial failure of the manual
trip, the lowest level of classification that must be declared is an Unusual Event.

If both subsequent automatic and subsequent manual reactor trip actions in the Control Room
fail to reduce reactor power < 5% following a failure of an initial manual trip, the event
escalates to an Alert under EAL SA6.1.

NEI 99-01 Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor
trip that results in a reactor shutdown, and either a subsequent operator manual action taken
at the reactor control consoles or an automatic trip is successful in shutting down the reactor.
This event is a precursor to a more significant condition and thus represents a potential
degradation of the level of safety of the plant.

Following the failure on an automatic reactor trip, operators will promptly initiate manual
actions at the reactor control consoles to shutdown the reactor (e.g., initiate a manual reactor
trip). If these manual actions are successful in shutting down the reactor, core heat generation
will quickly fall to a level within the capabilities of the plant's decay heat removal systems.

If an initial manual reactor trip is unsuccessful, operators will promptly take manual action at
another location(s) on the reactor control consoles to shutdown the reactor (e.g., initiate a
manual reactor trip) using a different switch). Depending upon several factors, the initial or
subsequent effort to manually the reactor, or a concurrent plant condition, may lead to the
generation of an automatic reactor trip signal. If a subsequent manual or automatic trip is
successful in shutting down the reactor, core heat generation will quickly fall to a level within
the capabilities of the plant's decay heat removal systems.

A manual action at the reactor control consoles is any operator action, or set of actions, which
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor
trip). This action does not include manually driving in control rods or implementation of boron
injection strategies. Actions taken at back-panels or other locations within the Control Room,
or any location outside the Control Room, are not considered to be "at the reactor control
consoles".

The plant response to the failure of an automatic or manual reactor trip will vary based upon
several factors including the reactor power level prior to the event, availability of the
condenser, performance of mitigation equipment and actions, other concurrent plant
conditions, etc. If subsequent operator manual actions taken at the reactor control consoles
are also unsuccessful in shutting down the reactor, then the emergency classification level will
escalate to an Alert via IC SA6. Depending upon the plant response, escalation is also
possible via IC FAI. Absent the plant conditions needed to meet either IC SA6 or FA1, an
Unusual Event declaration is appropriate for this event.

Should a reactor trip signal be generated as a result of plant work (e.g., RPS setpoint testing),
the following classification guidance should be applied.
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" If the signal causes a plant transient that should have included an automatic reactor trip
and the RPS fails to automatically shutdown the reactor, then this IC and the EALs are
applicable, and should be evaluated.

" If the signal does not cause a plant transient and the trip failure is determined through
other means (e.g., assessment of test results), then this IC and the EALs are not
applicable and no classification is warranted.

ONS Basis Reference(s):

1. ONS Technical Specifications Section 3.3.1 Reactor Protective System (RPS)
Instrumentation - Operating

2. ONS Technical Specifications Table 1.1-1

3. UFSAR Section 7.2.3.7 Manual Trip

4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.7.5

5. NEI 99-01 SU5

[Document No.] Rev. 0 Page 170 of 239



ATTACHMENT 1
EAL Bases

Category: S - System Malfunction

Subcategory: 2- RPS Failure

Initiating Condition: Automatic or manual trip fails to shut down the reactor and subsequent
manual actions taken at the reactor control consoles are not successful
in shutting down the reactor

EAL:

SA6.1 Alert

An automatic or manual trip fails to shut down the reactor as indicated by reactor power
- 5%

AND

Manual trip pushbutton is not successful in shutting down the reactor as indicated by
reactor power - 5% (Note 8)

Note 8: A manual trip action is any operator action, or set of actions, which causes the control rods to be rapidly
inserted into the core, and does not include manually driving in control rods or implementation of boron
injection strategies.

Mode Applicability:

1 - Power Operation

Definition(s):

None

ONS Basis:

This EAL addresses any automatic or manual reactor trip signal that fails to shut down the
reactor followed by a subsequent manual trip that fails to shut down the reactor to an extent
the reactor is producing significant power (ref. 1).

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power
promptly drops to a fraction of the original power level and then decays to a level several
decades less with a negative startup rate. 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 lowering of power into the source range. For the purpose of emergency classification a
successful trip has occurred when there is sufficient rod insertion from the manual trip to bring
the reactor power below 5% (ref. 2).

5% rated power is the Power Operation mode threshold. Below 5%, plant response will be
similar to that observed during a normal shutdown. Nuclear instrumentation can be used to
determine if reactor power is greater than or equal to 5% power (1, 2).

For the purposes of emergency classification, a successful manual trip action is that which can
be quickly performed from the reactor control console (actuation of the manual trip
pushbutton). There is a separate set of switch contacts in series with the output of each reactor
trip component. All switch contacts are actuated through a mechanical linkage from a single
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pushbutton. Reactor shutdown achieved by use of other trip actions such as opening supply
breakers, emergency boration, or manually driving control rods) do not constitute a successful
manual trip (ref. 3).

Escalation of this event to a Site Area Emergency would be under EAL SS6.1 or Emergency
Coordinator judgment.

NEI 99-01 Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor
trip that results in a reactor shutdown, and subsequent operator manual actions taken at the
reactor control consoles to shutdown the reactor are also unsuccessful. This condition
represents an actual or potential substantial degradation of the level of safety of the plant. An
emergency declaration is required even if the reactor is subsequently shutdown by an action
taken away from the reactor control consoles since this event entails a significant failure of the
RPS.

A manual action at the reactor control console is any operator action, or set of actions, which
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor
trip). This action does not include manually driving in control rods or implementation of boron
injection strategies. If this action(s) is unsuccessful, operators would immediately pursue
additional manual actions at locations away from the reactor control console (e.g., locally
opening breakers). Actions taken at back panels or other locations within the Control Room, or
any location outside the Control Room, are not considered to be "at the reactor control
console".

The plant response to the failure of an automatic or manual reactor trip will vary based upon
several factors including the reactor power level prior to the event, availability of the
condenser, performance of mitigation equipment and actions, other concurrent plant
conditions, etc. If the failure to shut down the reactor is prolonged enough to cause a
challenge to the core cooling or RCS heat removal safety functions, the emergency
classification level will escalate to a Site Area Emergency via IC SS6. Depending upon plant
responses and symptoms, escalation is also possible via IC FSI. Absent the plant conditions
needed to meet either IC SS6 or FS1, an Alert declaration is appropriate for this event.

It is recognized that plant responses or symptoms may also require an Alert declaration in
accordance with the Recognition Category F ICs; however, this IC and EAL are included to
ensure a timely emergency declaration.

A reactor shutdown is determined in accordance with applicable Emergency Operating
Procedure criteria.

ONS Basis Reference(s):

1. ONS Technical Specifications Section 3.3.1 Reactor Protective System (RPS)
Instrumentation - Operating

2. ONS Technical Specifications Table 1.1-1

3. UFSAR Section 7.2.3.7 Manual Trip

4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.7.5

5. NEI 99-01 SA5

[Document No.] Rev. 0 Page 172 of 239



ATTACHMENT 1
EAL Bases

Category: S - System Malfunction

Subcategory:

Initiating Condition:

EAL:

2- RPS Failure

Inability to shut down the reactor causing a challenge to core cooling or
RCS heat removal

SS6.1 Site Area Emergency

An automatic or manual trip fails to shut down the reactor as indicated by reactor power
- 5%

AND

All actions to shut down the reactor are not successful as indicated by reactor power
- 5%

AND EITHER:

* CETCs >1200°F on ICCM

* RCS subcooling < 0°F

Mode Applicability:

1 - Power Operation

Definition(s):

None

ONS Basis:

This EAL addresses the following:

" Any automatic reactor trip signal (ref. 1) followed by a manual trip that fails to shut down
the reactor to an extent the reactor is producing energy in excess of the heat load for
which the safety systems were designed (ref. 5), and

* Indications that either core cooling is extremely challenged or heat removal is extremely
challenged.

The combination of failure of both front line and backup protection systems to function in
response to a plant transient, along with the continued production of heat, poses a direct threat
to the Fuel Clad and RCS Barriers.

Reactor shutdown achieved by use of other trip actions such as opening supply breakers,
emergency boration, or manually driving control rods are also credited as a successful manual
trip provided reactor power can be reduced below 5% before indications of an extreme
challenge to either core cooling or heat removal exist (ref. 2, 3).

5% rated power is the Power Operation mode threshold. Below 5%, plant response will be
similar to that observed during a normal shutdown. Nuclear instrumentation can be used to
determine if reactor power is greater than or equal to 5% power.
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Indication of continuing core cooling degradation is manifested by CETCs are reading greater
than 12000F. This setpoint is used as an indication of an extreme ICC condition and entry into
the Oconee Severe Accident Guidelines (OSAG) is initiated for further mitigative actions (ref.
4).
Indication of inability to adequately remove heat from the RCS is manifested by subcooling
less than 0°F (ref. 6).

NEI 99-01 Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor
trip that results in a reactor shutdown, all subsequent operator actions to manually shutdown
the reactor are unsuccessful, and continued power generation is challenging the capability to
adequately remove heat from the core and/or the RCS. This condition will lead to fuel damage
if additional mitigation actions are unsuccessful and thus warrants the declaration of a Site
Area Emergency.

In some instances, the emergency classification resulting from this IC/EAL may be higher than
that resulting from an assessment of the plant responses and symptoms against the
Recognition Category F ICs/EALs. This is appropriate in that the Recognition Category F
ICs/EALs do not address the additional threat posed by a failure to shut down the reactor. The
inclusion of this IC and EAL ensures the timely declaration of a Site Area Emergency in
response to prolonged failure to shutdown the reactor.

A reactor shutdown is determined in accordance with applicable Emergency Operating
Procedure criteria.

Escalation of the emergency classification level would be via IC RG1 or FGI.

ONS Basis Reference(s):

1. ONS Technical Specifications Section 3.3.1 Reactor Protective System (RPS)
Instrumentation - Operating

2. ONS Technical Specifications Table 1.1-1
3. UFSAR Section 7.2.3.7 Manual Trip
4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.1.7
5. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.7.5
6. EP/1,2,3/A/1800/001 Loss of Subcooling Margin
7. NEI 99-01 SS5
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Category:

Subcategory:

Initiating Condition:

EAL:

S - System Malfunction

7 - Loss of Communications

Loss of all onsite or offsite communications capabilities

SU7.1 Unusual Event

Loss of all Table S-4 onsite communication methods

OR

Loss of all Table S-4 offsite communication methods

OR

Loss of all Table S-4 NRC communication methods

Table S-4 Communication Methods

System Onsite Offsite NRC

Commercial phone service X X X

ONS site phone system X X X

EOF phone system X X X

Public Address system X

Onsite radio system X

DEMNET x

Offsite radio system X

NRC Emergency Telephone System X

Satellite Phone X X X

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None
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ONS Basis:

Onsite, offsite and NRC communications include one or more of the systems listed in
Table S-4 (ref. 1).

1. Commercial phone service

The Commercial phone service does not go through the site telephone system.

2. ONS site phone system

The site phone system is generator and battery backed with:

* Fiber-Optic to Charlotte GO (65 lines)

* Telephone line to Easley (6 circuits)

" Anderson (4 lines)

* Six Mile (4 lines)

* Site Telephone System: Inward and outward direct dial available from the Control
Room, TSC, and OSC

3. EOF phone system

The emergency communications systems at the Charlotte EOF are designed to ensure the
reliable, timely flow of information between all parties having an emergency response role.

4. Public Address (Paging) system

The paging system provides paging and party line communications between stations
located throughout the plant. Inside and outside type wall and desk-mounted stations are
used to communicate between roaming personnel and fixed work locations. Plant-wide
instructions are issued using the paging feature.

5. Onsite radio system

The onsite radio system receives emergency backup power from Keowee Hydro Units
supporting communications with: Control Room 1&2, 3, Fire Brigade, Chemistry, Safety,
Radiation Protection, Maintenance, Medical Emergency Response Team, and Hazardous
Materials Response Team.

6. DEMNET

DEMNET is the primary means of offsite communication. This circuit allows
intercommunication among the EOF, TSC, control room, counties, and states. DEMNET
operates as an internet based (VoIP) communications system with a satellite back-
up. Should the internet transfer rate become slow or unavailable, the DEMNET will
automatically transfer to satellite mode.

7. Offsite radio system

The offsite radio system is battery backed supporting communications with: Control Room
Units 1&2, TSC, Field Monitoring Teams, EOF, counties and State of South Carolina.
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8. NRC Emergency Telephone System (ETS)

The NRC uses a Duke Energy dedicated telephone line which allows direct telephone
communications from the plant to NRC regional and national offices. The Duke Energy
communications line provides a link independent of the local public telephone network.
Telephones connected to this network are located in the Oconee Control Rooms, TSC, and
EOF and can be used to establish NRC Emergency Notification System (ENS) and Health
Physics Network (HPN) capability.

9. Satellite Phone

Satellite Phones can be used for both internal and external communications

This EAL is the hot condition equivalent of the cold condition EAL CU5.1.

NEI 99-01 Basis:

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

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

The first EAL condition addresses a total loss of the communications methods used in support
of routine plant operations.

The second EAL condition addresses a total loss of the communications methods used to
notify all OROs of an emergency declaration. The OROs referred to here are the State EOC
and FEO, Pickens County LEC and EOC, and Oconee County LEC and EOC.

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

ONS Basis Reference(s):

1. ONS Emergency Plan, Section 7.2 Communications Systems
2. NEI 99-01 SU6
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Category: S - System Malfunction

Subcategory: 8- Containment Failure

Initiating Condition: Failure to isolate containment or loss of containment pressure control.

EAL:

SU8.1 Unusual Event

Any penetration is not closed within 15 min. of a VALID ES actuation signal

OR

Containment pressure > 10 psig with < one full train of containment heat removal
system (1 RBS with > 700 gpm spray flow OR 2 RBCUs) operating per design for
-> 15 min.

(Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4- Hot Shutdown

Definition(s):

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.

ONS Basis:

Reactor Building isolations are initiated by Engineered Safeguards Actuation Channels 5 and 6
in response to a high reactor building pressure signal (3.0 psig) (ref. 1, 2, 4).

Two engineered safeguards systems, the Reactor Building Spray System and the Reactor
Building Cooling System, are provided to remove heat from the containment atmosphere
following an accident. Both the Reactor Building Spray System and the Reactor Building
Cooling System, with either at full capacity, are individually capable of maintaining the
containment pressure below the design limit following a LOCA or MSLB. (ref. 1, 3)

The Reactor Building Spray (RBS) System consists of two separate trains of equal capacity.
Spray flow greater or equal to 700 gpm satisfies the spray flow design requirement. The
Reactor Building pressure setpoint (10 psig) is the pressure at which the Reactor Building
Spray equipment should actuate and begin performing its function (ref. 1, 2, 3, 5).
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Each of three Reactor Building Cooling Units (RBCUs) consists of a fan, cooling coils, and the
required distribution duct work. The Reactor Building atmosphere is circulated past cooling
coils by fans and returned to the building. Cooling water for the cooling units is supplied by the
Low Pressure Service Water System. The Reactor Building Cooling System provides the
design heat removal capacity with two of three coolers operating (ref. 1).

NEI 99-01 Basis:

This EAL addresses a failure of one or more containment penetrations to automatically isolate
(close) when required by an actuation signal. It also addresses an event that results in high
containment pressure with a concurrent failure of containment pressure control systems.
Absent challenges to another fission product barrier, either condition represents potential
degradation of the level of safety of the plant.
For the first condition, the containment isolation signal must be generated as the result on an
off-normal/accident condition (e.g., a safety injection or high containment pressure); a failure
resulting from testing or maintenance does not warrant classification. The determination of
containment and penetration status - isolated or not isolated - should be made in accordance
with the appropriate criteria contained in the plant APs and EOPs. The 15-minute criterion is
included to allow operators time to manually isolate the required penetrations, if possible.
The second condition addresses a condition where containment pressure is greater than the
setpoint at which containment energy (heat) removal systems are designed to automatically
actuate, and less than one full train of equipment is capable of operating per design. The 15-
minute criterion is included to allow operators time to manually start equipment that may not
have automatically started, if possible. The inability to start the required equipment indicates
that containment heat removal/depressurization systems (e.g., containment sprays) are either
lost or performing in a degraded manner.

This event would escalate to a Site Area Emergency in accordance with IC FS1 if there were a
concurrent loss or potential loss of either the Fuel Clad or RCS fission product barriers.

ONS Basis Reference(s):

1. UFSAR Section 6.2.2 Containment Heat Removal Systems
2. UFSAR Table 7-2 Engineered Safeguards Actuation Conditions

3. UFSAR Table 6-25 Minimum Acceptable Combinations of Containment Heat Removal
Equipment Performance

4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.1.1
5. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.4.1.2
6. NEI 99-01 SU7
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Category:

Subcategory:

Initiating Condition:

EAL:

S - System Malfunction

9 - Hazardous Event Affecting Safety Systems

Hazardous event affecting a SAFETY SYSTEM needed for the current
operating mode

SA9.1 Alert

The occurrence of any Table S-5 hazardous event

AND EITHER:

" Event damage has caused indications of degraded performance in at least one train
of a SAFETY SYSTEM needed for the current operating mode

" The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM component or
structure needed for the current operating mode

Table S-5 Hazardous Events

* Seismic event (earthquake)

* Internal or external FLOODING event

* High winds or tornado strike

* FIRE

* EXPLOSION

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

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

EXPLOSION - A rapid, violent and catastrophic failure of a piece of equipment due to
combustion, chemical reaction or overpressurization. A release of steam (from high energy
lines or components) or an electrical component failure (caused by short circuits, grounding,
arcing, etc.) should not automatically be considered an explosion. Such events require a post-
event inspection to determine if the attributes of an explosion are present.

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.

FLOODING - A condition where water is entering a room or area faster than installed
equipment is capable of removal, resulting in a rise of water level within the room or area.

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems

[Document No.] Rev. 0 1 Page 180 of 239



ATTACHMENT 1
EAL Bases

classified as safety-related (as defined in 10CFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could
result in potential offsite exposures.

VISIBLE DAMAGE - Damage to a component or structure that is readily observable without
measurements, testing, or analysis. The visual impact of the damage is sufficient to cause
concern regarding the operability or reliability of the affected component or structure.

ONS Basis:

* The significance of seismic events are discussed under EAL HU2.1 (ref. 1).

° Internal FLOODING may be caused by events such as component failures, equipment
misalignment, or outage activity mishaps.

* External flooding at ONS is highly unlikely since the probable maximum flood (PMF) would
be contained by the Keowee Reservoir. Plant grade elevation is 796.0 ft MSL. The
minimum external access elevation for the Auxiliary, Turbine, and Service Buildings is
796.5 ft MSL which provides a 6 inch water sill. (ref. 2)

* High winds in excess of design (95 mph) or tornado strikes can cause significant structural
damage (ref. 3).

" Areas containing functions and systems required for safe shutdown of the plant are
identified by fire area (ref. 4, 5).

° An explosion that degrades the performance of a SAFETY SYSTEM train or visibly
damages a SAFETY SYSTEM component or structure would be classified under this EAL.

NEI 99-01 Basis:

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a
structure containing SAFETY SYSTEM components, needed for the current operating mode.
This condition significantly reduces the margin to a loss or potential loss of a fission product
barrier, and therefore represents an actual or potential substantial degradation of the level of
safety of the plant.

The first condition addresses damage to a SAFETY SYSTEM train that is in service/operation
since indications for it will be readily available. The indications of degraded performance
should be significant enough to cause concern regarding the operability or reliability of the
SAFETY SYSTEM train.

The second condition addresses damage to a SAFETY SYSTEM component that is not in
service/operation or readily apparent through indications alone, or to a structure containing
SAFETY SYSTEM components. Operators will make this determination based on the totality
of available event and damage report information. This is intended to be a brief assessment
not requiring lengthy analysis or quantification of the damage.
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Escalation of the emergency classification level would be via IC FS1 or RS1.

ONS Basis Reference(s):

1. AP/0/A/1700/005 Earthquake
2. UFSAR Section 3.4.1.1 Flood Protection Measures for Seismic Class 1 Structures
3. UFSAR Section 3.3.1.1 Design Wind Velocity

4. OSS-0254.00-00-4008 Design Bases Specification for Fire Protection
5. AP/1,2,3/A/1 700/050 Challenging Plant Fire

6. NEI 99-01 SA9
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Category F - Fission Product Barrier Degradation

EAL Group: Hot Conditions (RCS temperature > 2001F); EALs in
this category are applicable only in one or more hot
operating modes.

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. Fuel Clad (FC): The Fuel Clad Barrier consists of the cladding material that contains the
fuel pellets.

B. Reactor Coolant System (RCS): The RCS Barrier includes the RCS primary side and its
connections up to and including the pressurizer safety and relief valves, and other
connections up to and including the primary isolation valves.

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

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:

Alert:
Any loss or any potential loss of either Fuel Clad or RCS Barrier

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.

* Unusual Event ICs associated with RCS and Fuel Clad Barriers are addressed under
System Malfunction ICs.

* For accident conditions involving a radiological release, evaluation of the fission product
barrier thresholds will need to be performed in conjunction with dose assessments to
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ensure correct and timely escalation of the emergency classification. For example, an
evaluation of the fission product barrier thresholds may result in a Site Area Emergency
classification while a dose assessment may indicate that an EAL for General
Emergency IC RG1 has been exceeded.

* The fission product barrier thresholds specified within a scheme reflect plant-specific
ONS design and operating characteristics.

* As used in this category, the term RCS leakage encompasses not just those types
defined in Technical Specifications but also includes the loss of RCS mass to any
location- inside the primary containment, an interfacing system, or outside of the
primary containment. The release of liquid or steam mass from the RCS due to the as
designed/expected operation of a relief valve is not considered to be RCS leakage.

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

Subcategory:

Fission Product Barrier Degradation

N/A

Initiating Condition: Any loss or any potential loss of either Fuel Clad or RCS barrier

EAL:

FA1.1 Alert

Any loss or any potential loss of either Fuel Clad or RCS barrier (Table F-I)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS 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 FS1.1

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1. NEI 99-01 FA1
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Category:

Subcategory:

Fission Product Barrier Degradation

N/A

Initiating Condition: Loss or potential loss of any two barriers

EAL:

FSI.1 Site Area Emergency

Loss or potential loss of any two barriers (Table F-1)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS 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
Fuel Clad and RCS potential loss thresholds existed, the Emergency Coordinator would have
greater assurance that escalation to a General Emergency is less imminent.

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1. NEI 99-01 FS1
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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:

FGI.1 General Emergency

Loss of any two barriers

AND

Loss or potential loss of third barrier (Table F-I)

Mode Applicability:

I - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS 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

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1. NEI 99-01 FG1
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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. RCS or SG Tube Leakage

B. Inadequate Heat removal

C. CMT Radiation / RCS Activity

D. CMT Integrity or Bypass

E. Emergency Coordinator 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 in Category C would be assigned
"CMT P-Loss C.3," etc.

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
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Losses and Potential Losses are then applied to the algorithms given in EALs FG1.1, FSI.1,

and FA1.1 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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Table F-1 Fission Product Barrier Threshold Matrix

Fuel Clad (FC) Barrier Reactor Coolant System (RCS) Barrier Containment (CMT) Barrier
Category Loss Potential Loss Loss Potential Loss Loss Potential Loss

1. RCS leakage > normal makeup
capacity due to EITHER:

1. An automatic or manual ES * UNISOLABLE RCS leakage
A actuation required by EITHER: • SG tube leakage

RCS or None 1. RVLS <0 (Note 9) * UNISOLABLE RCS 1. A leaking SG is FAULTED outside Noneor containment Nn

SG Tube leakage 2. RCS cooldown < 400'F

Leakage * SG tube RUPTURE at 5 100°Flhr
OR

HPI has operated in the injection
mode with no RCPs operating

1. CETCs , 700'F 1. RCS heat removal cannot be

B established 1. CETCs 1200°F

Inadequate 1. CETCs> 1200*F 2. RCS heat removal cannot be None AND None AND
Heatestablished RCS subcooling <0 F Restoration procedures not
Hemoat AND effective within 15 min. (Note 1)

RCS subcooting < 0 OF 2. HPI forced cooling initiated

C 1. Containment radiation:

CMT 1. 112/3RIA 57/58 > Table F-2 ° 1,3 RIA 57/58 > 1.0 PRhr
column "FC Loss" None 2 RIA 57 > 1.6 R/hr None None 1. lT2/3RIA 57158 > Table F-2 column

Radiation 2. Coolant activity > 300 pCi/ml DE] 2 RIA 58 • 1.0 RPhr
/ RCS

Activity

1. Containment isolation is
required 1. Containment pressure > 59 psig
AND EITHER:

Containment integrity has 2. Containment hydrogen
been lost based on concentration > 4%
Emergency Coordinator

CMT None None None None judgment
Integrity UNISOLABLE pathway from 3. Containment pressure > 10 psig

Containment to the with ' one full train of containment
or Bypass heat removal system (1 R1S with >

environment exists 700 gpm spray flow OR 2 RBCUs)

operating per design for> 15 min.

2. Indications of RCS leakage (Note 1)
outside of Containment

E 1. Any condition in the opinion of 1. Any condition in the judgment of 1. Any condition in the judgment of 1 Any condition in the judgment of 1. Any condition in the judgment of 1. Any condition in the judgment of
the Emergency Coordinator that the Emergency Coordinator that the Emergency Coordinator that the Emergency Coordinator that the Emergency Coordinator that the Emergency Coordinator that

EC indicates loss of the fuel clad indicates potential loss of the indicates toss of the RCS Barder ndicates potential loss of the RCS indicates loss of the Containment indicates potential loss of the
Judgment barrer Fuel Clad Barrier Barrier Barrier Containment Barrer
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Barrier: Fuel

Category: A. RC

Degradation Threat: Loss

Threshold:

Clad

.S or SG Tube Leakage

INone
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Fuel CladBarrier:

Category: A. RCS or SG Tube Leakage

.Degradation Threat: Potential Loss

Threshold:

1. RVLS<• 0" (Note 9)

Note 9: RVLS is not valid if EITHER of the following exists:
- One or more RCPs are running

OR
- LPI pump(s) are running AND taking suction from the LPI drop line

Definition(s):

None

ONS Basis:

RVLS indicated level < 0" with all RCPs not running and both LPI pumps taking suction from
the drop line not running represents reactor vessel level below the bottom of the RCS hotleg
(without instrument uncertainty considered). This is the lowest measurable reactor vessel level
and is used in lieu of actual reactor vessel level indication of level at or below top of active fuel.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.6.5

2. NEI 99-01 RCS or SG Tube Leakage Potential Loss I.A
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Fuel CladBarrier:

Category:

Degradation Threat:

B. Inadequate Heat Removal

Loss

Threshold:

1. CETCs> 1200°F

Definition(s):

None

ONS Basis:

CETCs > 1200'F indicates extreme ICC conditions that may result in at least 516 0F of
superheat.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.1.7

2. NEI 99-01 Inadequate Heat Removal Loss 2.A
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Fuel CladBarrier:

Category:

Degradation Threat:

B. Inadequate Heat Removal

Potential Loss

Threshold:

1, CETCs > 700°F

Definition(s):

None

ONS Basis:

CETCs > 700°F indicates conditions that may result in at least -1 6°F of superheat and that
may indicate core uncovery.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.1.6

2. NEI 99-01 Inadequate Heat Removal Potential Loss 2.A
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Fuel CladBarrier:

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

2. RCS heat removal cannot be established

AND

RCS subcooling < 00 F

Definition(s):

None

ONS Basis:

In combination with RCS Potential Loss B.1, meeting this threshold results in a Site Area
Emergency.

The combination of these conditions indicates the ultimate heat sink function is under extreme
challenge (i.e., superheated). This threshold addresses loss of functions required for hot
shutdown with the reactor at pressure and temperature and thus a potential loss of the Fuel
Clad Barrier (ref. 1).

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.3.1

2. NEI 99-01 Inadequate Heat Removal Potential Loss 2.B
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Fuel CladBarrier:

Category: C. CMT Radiation / RCS Activity

Degradation Threat: Loss

Threshold:

1. 1/2/3RIA 57/58 > Table F-2 column "FC Loss"

Table F-2 Containment Radiation - R/hr (1/2/3RIA 57158)

Time After SID FC Loss CMT Potential Loss

(Hrs) RIA 57 RIA 58 RIA 57 RIA 58

0 - < 0.5 300 140 1500 700

0.5 - < 2.0 80 40 400 195

2.0 - < 8.0 32 15 160 75

-> 8.0 10 5 50 25

Definition(s):

None

ONS Basis:

The specified containment radiation monitor readings (ref. 1) indicate the release of reactor
coolant, with elevated activity indicative of fuel damage, into the Containment. The readings
are derived assuming the instantaneous release and dispersal of the reactor coolant noble gas
and iodine inventory associated with approximately 4% fuel cladding failure into the
Containment atmosphere. Reactor coolant concentrations of this magnitude are several times
larger than the maximum concentrations (including iodine spiking) allowed within technical
specifications. This value is higher than that specified for RCS barrier Loss #3.

Monitors used for this fission product barrier loss threshold are the Containment High Range
Radiation Monitors RIA 57 and RIA 58 (ref. 1).

NEI 99-01 Basis:

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant
mass into the containment, assuming that reactor coolant activity equals 300 pCi/gm dose
equivalent 1-131. Reactor coolant activity above this level is greater than that expected for
iodine spikes and corresponds to an approximate range of 2% to 5% fuel clad damage. Since
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this condition indicates that a significant amount of fuel clad damage has occurred, it
represents a loss of the Fuel Clad Barrier.

The radiation monitor reading in this threshold is higher than that specified for RCS Barrier
Loss threshold C.1 since it indicates a loss of both the Fuel Clad Barrier and the RCS Barrier.
Note that a combination of the two monitor readings appropriately escalates the ECL to a Site
Area Emergency.

ONS Basis Reference(s):

1. OSC-5283 ONS Core Damage Assessment Guidelines, Rev. 2, 2/27/12
2. NEI 99-01 CMT Radiation / RCS Activity FC Loss 3.A
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Fuel CladBarrier:

Category: C. CMT Radiation / RCS Activity

Degradation Threat: Loss

Threshold:

2. Coolant activity > 300 pCi/mI DEl

Definition(s):

None

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. The threshold Dose Equivalent 1-131
(DEI) concentration is well above that expected for iodine spikes and corresponds to about 2%
to 5% fuel clad damage. When reactor coolant activity reaches this level the Fuel Clad Barrier
is considered lost (ref. 1).

NEI 99-01 Basis:

This threshold indicates that RCS radioactivity concentration is greater than 300 pCi/gm dose
equivalent 1-131. Reactor coolant activity above this level is greater than that expected for
iodine spikes and corresponds to an approximate range of 2% to 5% fuel clad damage. Since
this condition indicates that a significant amount of fuel clad damage has occurred, it
represents a loss of the Fuel Clad Barrier.

It is recognized that sample collection and analysis of reactor coolant with highly elevated
activity levels could require several hours to complete. Nonetheless, a sample-related
threshold is included as a backup to other indications.

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

ONS Basis Reference(s):

1. NEI 99-01 CMT Radiation / RCS Activity Fuel Clad Loss 3.B
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Barrier: Fuel Clad

Category: C. CMT Radiation / RCS Activity

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Fuel Clad

Category: D. CMVT Integrity or Bypass

Degradation Threat: Loss

Threshold:

None
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Barrier:

Category:

Degradation Threat:

Threshold:

Fuel Clad

D. CMT Integrity or Bypass

Potential Loss

None
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Barrier: Fuel Clad

Category: E. Emergency Coordinator Judgment

Degradation Threat: Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates loss of the
Fuel Clad Barrier

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad Barrier is lost. Such a determination should include imminent
barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment Fuel Clad Loss 6.A
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Barrier: Fuel Clad

Category: E. Emergency Coordinator Judgment

Degradation Threat: Potential Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates potential
loss of the Fuel Clad Barrier

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad Barrier is potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

" Imminent barrier degradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment Potential Fuel Clad Loss 6.A
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Reactor Coolant SystemBarrier:

Category: A. RCS or SG Tube Leakage

Degradation Threat: Loss

Threshold:

1. An automatic or manual ES actuation required by EITHER:

* UNISOLABLE RCS leakage

* SG tube RUPTURE

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

RUPTURE - The condition of a steam generator in which primary-to-secondary leakage is of
sufficient magnitude to require a safety injection.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15
minutes

NEI 99-01 Basis:

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

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

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

ONS Basis Reference(s):

1. UFSAR Section 7.3 Engineered Safeguards Protective System
2. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Loss 1 .A

[Document No.] Rev. 0 Page 204 of 239



ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Reactor Coolant System

Category: A. RCS or SG Tube Leakage

Degradation Threat: Potential Loss

Threshold:

1. RCS leakage > normal makeup capacity due to EITHER:

* UNISOLABLE RCS leakage

* SG tube leakage

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15 min.

This threshold is based on the inability to maintain liquid inventory within the RCS by normal
operation of the High Pressure Injection System (HPI). The HPI includes three pumps. (ref. 1)

Any one HPI pump runout flow rate is 475 gpm (ref. 2).

NEI 99-01 Basis:

This threshold is based on an UNISOLABLE RCS leak that results in the inability to maintain
pressurizer level within specified limits by operation of a normally used charging (makeup)
pump, but an ES actuation has not occurred. The threshold is met when an operating
procedure, or operating crew supervision, directs that a HPI (makeup) pump be placed in
service to restore and maintain pressurizer level.

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

If a leaking steam generator is also FAULTED outside of containment, the declaration
escalates to a Site Area Emergency since the Containment Barrier Loss threshold I.A will also
be met.

ONS Basis Reference(s):

1. UFSAR Section 9.3.2 High Pressure Injection System
2. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.3.1.2
3. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Potential Loss I.A

I [Document No.] I Rev. 0 Page 205 of 239



ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases

Reactor Coolant SystemBarrier:

Category: A. RCS or SG Tube Leakage

Degradation Threat: Potential Loss

Threshold:

2. RCS cooldown to < 4000F at > 100 0F/hr

OR

HPI has operated in the injection mode with no RCPs operating

Definition(s):

None

ONS Basis:
400°F is the temperature below which a cooldown greater than I 00'F/hr requires
implementation of Pressurized Thermal Shock (PTS) guidance (rule 8) (ref. 1, 2).

HPI operating in the injection mode with no RCPs operating also invokes Rule 8 (ref. 3).

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.2.7
2. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.8.7
3. EP/*/A/1800/001 Rule 8 Pressurized Thermal Shock (PTS)
4. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Potential Loss I.B
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Barrier: Reactor Coolant System

Category: B. Inadequate Heat Removal

Degradation Threat: Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

1. RCS heat removal cannot be established

AND

RCS subcooling < 0°F

Definition(s):

None

ONS Basis:

In combination with FC Potential Loss B.1, meeting this threshold results in a Site Area
Emergency.

The combination of these conditions indicates the ultimate heat sink function is under extreme
challenge (i.e., superheated). This threshold addresses loss of functions required for hot
shutdown with the reactor at pressure and temperature and thus a potential loss of the RCS
Barrier.

NEI 99-01 Basis:

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

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.3.6

2. NEI 99-01 Inadequate Heat Removal RCS Loss 2.B
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Reactor Coolant SystemBarrier:

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

2. HPI forced cooling initiated

Definition(s):

None

ONS Basis:

HPI Forced Cooling (Rule 4) is used when the SGs are not capable of heat removal and RCS
pressure is greater than 2300 psig. A Pressurizer PORV is opened to relieve pressure until
HPI cools the reactor (feed and bleed). (ref. 1)

NEI 99-01 Basis:

None

ONS Basis Reference(s):
1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.4.16
2. NEI 99-01 Other Indications Potential Loss 5.A
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Reactor Coolant SystemBarrier:

Category: C. CMT Radiation/ RCS Activity

Degradation Threat: Loss

Threshold:

1. Containment radiation:

E 1,3 RIA57/58 > 1.0 R/hr

0 2RIA57> 1.6R/hr

* 2RIA58>1.0R/hr

Definition(s):

N/A

ONS Basis:

Containment radiation monitor readings greater than the specified values (ref. 1) indicate the
release of reactor coolant to the Containment. The readings assume the instantaneous release
and dispersal of the reactor coolant noble gas and iodine inventory associated with normal
operating concentrations (i.e., within Technical Specifications) into the Containment
atmosphere. Because of the very high fuel clad integrity, only small amounts of noble gases
would be dissolved in the primary coolant.

Monitors used for this fission product barrier loss threshold are the Containment High Range
Radiation Monitors RIA-57 and RIA-58. The difference in the threshold values is due to the
relative strength of the detector check source which affects the background readings for the
detector (the source for 2RIA-57 is stronger than that for the other detectors). (ref. 1)

NEI 99-01 Basis:

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant
mass into the containment, assuming that reactor coolant activity equals Technical
Specification allowable limits. This value is lower than that specified for Fuel Clad Barrier Loss
threshold C.1 since it indicates a loss of the RCS Barrier only.

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

ONS Basis Reference(s):
1. OSC-4244 ONS High Range Containment Monitor Correlation Factors for RIA-57 and

RIA-58
2 NEI 99-01 CMT Radiation / RCS Activity RCS Loss 3.A
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Barrier: Reactor Coolant System

Category: B. CMT Radiation/ RCS Activity

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: D. CMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

None
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Degradation Th

Threshold:

None
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Reactor Coolant System

D. CMT Integrity or Bypass

ireat: Potential Loss
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Reactor Coolant SystemBarrier:

Category:

Degradation Threat:

E. Emergency Coordinator Judgment

Loss

Threshold:

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS Barrier is lost. Such a determination should include imminent barrier
degradation, barrier monitoring capability and dominant accident sequences.

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

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

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

NEI 99-01 Basis:

This threshold addresses any other factors that may be used by the Emergency Coordinator in

determining whether the RCS Barrier is lost.

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment RCS Loss 6.A
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Barrier: Reactor Coolant System

Category: E. Emergency Coordinator Judgment

Degradation Threat: Potential Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates potential
loss of the RCS Barrier

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS Barrier is potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment RCS Potential Loss 6.A
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Barrier: Containment

Category: A. RCS or SG Tube Leakage

Degradation Threat: Loss

Threshold:

1. A leaking SG is FAULTED outside of containment

Definition(s):

FAULTED - The term applied to a steam generator that has a steam leak on the secondary
side of sufficient size to cause an uncontrolled drop in steam generator pressure or the steam
generator to become completely depressurized.

ONS Basis:

None

NEI 99-01 Basis:

This threshold addresses a leaking Steam Generator (SG) that is also FAULTED outside of
containment. The condition of the SG leakage, is determined in accordance with the
thresholds for RCS Barrier Potential Loss A.1 and Loss A.1, respectively. This condition
represents a bypass of the containment barrier.

FAULTED is a defined term within the NEI 99-01 methodology; this determination is not
necessarily dependent upon entry into, or diagnostic steps within, an EOP. For example, if the
pressure in a steam generator is decreasing uncontrollably (part of the FAULTED definition)
and the FAULTED steam generator isolation procedure is not entered because EOP user rules
are dictating implementation of another procedure to address a higher priority condition, the
steam generator is still considered FAULTED for emergency classification purposes.

The FAULTED criterion establishes an appropriate lower bound on the size of a steam release
that may require an emergency classification. Steam releases of this size are readily
observable with normal Control Room indications. The lower bound for this aspect of the
containment barrier is analogous to the lower bound criteria specified in IC SU4 for the fuel
clad barrier (i.e., RCS activity values) and IC SU5 for the RCS barrier (i.e., RCS leak rate
values).

This threshold also applies to prolonged steam releases necessitated by operational
considerations such as the forced steaming of a leaking steam generator directly to
atmosphere to cooldown the plant. These type of condition will result in a significant and
sustained release of radioactive steam to the environment (and are thus similar to a FAULTED
condition). The inability to isolate the steam flow without an adverse effect on plant cooldown
meets the intent of a loss of containment.

Steam releases associated with the expected operation of a SG Atmospheric Dump Valve(s)
do not meet the intent of this threshold. Such releases may occur intermittently for a short
period of time following a reactor trip as operators process through emergency operating
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procedures to bring the plant to a stable condition and prepare to initiate a plant cooldown.
Steam releases associated with the unexpected operation of a valve (e.g., a stuck-open safety
valve) do meet this threshold.

Following an SG tube leak, there may be minor radiological releases through a secondary-side
system component (e.g., air ejectors, gland seal exhausters, valve packing, steam traps, terry
turbine exhaust, etc.). These types of releases do not constitute a loss or potential loss of
containment but should be evaluated using the Recognition Category R ICs.

The ECLs resulting from primary-to-secondary leakage, with or without a steam release from
the FAULTED SG, are summarized below.

Affected SG is FAULTED
Outside of Containment?

P-to-S Leak Rate Yes No

Less than or equal to 25 gpm No classification No classification

Greater than 25 gpm Unusual Event per SU5.1 Unusual Event per SU5.1

Greater than normal makeup
pump capacity (RCS Barrier
Potential Loss)

Requires an automatic or manual
ECCS (ES) actuation (RCS
Barrier Loss)

Site Area Emergency per
FSI.1

Site Area Emergency per
FSI.1

Alert per FAI.1

Alert per FA1.1

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

ONS Basis Reference(s):

1. NEI 99-01 RCS or SG Tube Leakage Containment Loss I.A
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Barrier:

Category:

Degradation Threat:

Threshold:

Containment

A. RCS or SG Tube Leakage

Potential Loss

None
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Barrier: Containment

Category: B. Inadequate Heat Removal

Degradation Threat: Loss

Threshold:

None
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Barrier: Containment

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

1. CETCs > 1200°F

AND

Restoration procedures not effective within 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Definition(s):

None

ONS Basis:

Core Exit Thermocouples (CETCs) are a component of Inadequate Core Cooling
Instrumentation and provide an indirect indication of fuel clad temperature by measuring the
temperature of the reactor coolant that leaves the core region. Although clad rupture due to
high temperature is not expected for CETC readings less than the threshold, temperatures of
this magnitude signal significant superheating of the reactor coolant and core uncover (ref. 1).

The restoration procedures are those emergency operating procedures that address the
recovery of the RCS and core heat removal acceptance criteria. The procedure is considered
effective if the temperature is decreasing or if the vessel water level is increasing (ref. 1 ).The
15 minute threshold starts when operator action begins taking procedurally directed functional
recovery actions.

If CETC readings are greater than 1,2001F, Fuel Clad barrier is also lost.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. EP/1,2,3/A/1 800/001 Inadequate Core Cooling
2. NEI 99-01 Inadequate Heat Removal Containment Potential Loss 2.A
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Barrier:

Category:

Degradation Threat:

Threshold:

Containment

C. CMT Radiation/RCS Activity

Loss

None
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ContainmentBarrier:

Category: C. CMT Radiation/RCS Activity

Degradation Threat: Potential Loss

Threshold:

1 . 1/2/3RIA 57/58 > Table F-2 column "CMT Potential Loss"

Table F-2 Containment Radiation - R/hr (1/2/3RIA 57/58)

Time After SID FC Loss CMT Potential Loss

(Hrs) RIA 57 RIA 58 RIA 57 RIA 58

0 - < 0.5 300 140 1500 700

0.5 - < 2.0 80 40 400 195

2.0 - < 8.0 32 15 160 75

>_ 8.0 10 5 50 25

Definition(s):

None

ONS Basis:

Containment radiation monitor readings greater than the values shown (ref. 1) indicate
significant fuel damage well in excess of that required for loss of the RCS Barrier and the Fuel
Clad Barrier.

The specified containment radiation monitor readings (ref. 1) indicate the release of reactor
coolant, with significant fuel damage well in excess of that required for loss of the RCS Barrier
and the Fuel Clad Barrier, into the Containment. The readings are derived assuming the
instantaneous release and dispersal of the reactor coolant noble gas and iodine inventory
associated with 20% clad failure into the Containment atmosphere.

Containment radiation readings at or above the Containment Barrier Potential Loss threshold
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.

Monitors used for this fission product barrier loss threshold are the Containment High Range
Radiation Monitors RIA-57 and RIA-58 (ref. 1).
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NEI 99-01 Basis:

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant
mass into the containment, assuming that 20% of the fuel cladding has failed. This level of
fuel clad failure is well above that used to determine the analogous Fuel Clad Barrier Loss and
RCS Barrier Loss thresholds.

NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power Plant
Accidents, indicates the fuel clad failure must be greater than approximately 20% in order for
there to be a major release of radioactivity requiring offsite protective actions. For this
condition to exist, there must already have been a loss of the RCS Barrier and the Fuel Clad
Barrier. It is therefore prudent to treat this condition as a potential loss of containment which
would then escalate the ECL to a General Emergency.

ONS Basis Reference(s):
1. OSC-5283 ONS Core Damage Assessment Guidelines, Rev. 2, 2/27/12
2. NEI 99-01 CMT Radiation / RCS Activity Containment Potential Loss 3.A
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Barrier: Containment

Category: D. CMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

1. Containment isolation is required

AND EITHER:

* Containment integrity has been lost based on Emergency Coordinator
judgment

* UNISOLABLE pathway from Containment to the environment exists

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

ONS Basis:

The pathway should be considered UNISOLABLE if the Containment cannot be isolated within
15 min.
Reactor Building Essential and Non-essential Isolation occurs on an Engineered Safeguards
signal of 3 psig (ref. 1).

NEI 99-01 Basis:

These thresholds address a situation where containment isolation is required and one of two
conditions exists as discussed below. Users are reminded that there may be accident and
release conditions that simultaneously meet both bulleted thresholds.

First Threshold - Containment integrity has been lost, i.e., the actual containment atmospheric
leak rate likely exceeds that associated with allowable leakage (or sometimes referred to as
design leakage). Following the release of RCS mass into containment, containment pressure
will fluctuate based on a variety of factors; a loss of containment integrity condition may (or
may not) be accompanied by a noticeable drop in containment pressure. Recognizing the
inherent difficulties in determining a containment leak rate during accident conditions, it is
expected that the Emergency Coordinator will assess this threshold using judgment, and with
due consideration given to current plant conditions, and available operational and radiological
data (e.g., containment pressure, readings on radiation monitors outside containment,
operating status of containment pressure control equipment, etc.).

Refer to the middle piping run of Figure 1. Two simplified examples are provided. One is
leakage from a penetration and the other is leakage from an in-service system valve.
Depending upon radiation monitor locations and sensitivities, the leakage could be detected by
any of the four monitors depicted in the figure.

Another example would be a loss or potential loss of the RCS barrier, and the simultaneous
occurrence of two FAULTED locations on a steam generator where one fault is located inside
containment (e.g., on a steam or feedwater line) and the other outside of containment. In this
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case, the associated steam line provides a pathway for the containment atmosphere to escape
to an area outside the containment.

Following the leakage of RCS mass into containment and a rise in containment pressure, there
may be minor radiological releases associated with allowable (design) containment leakage
through various penetrations or system components. These releases do not constitute a loss
or potential loss of containment but should be evaluated using the Recognition Category R
ICs.

Second Threshold - Conditions are such that there is an UNISOLABLE pathway for the
migration of radioactive material from the containment atmosphere to the environment. As
used here, the term "environment" includes the atmosphere of a room or area, outside the
containment, that may, in turn, communicate with the outside-the-plant atmosphere (e.g.,
through discharge of a ventilation system or atmospheric leakage). Depending upon a variety
of factors, this condition may or may not be accompanied by a noticeable drop in containment
pressure.

Refer to the top piping run of Figure 1. In this simplified example, the inboard and outboard
isolation valves remained open after a containment isolation was required (i.e., containment
isolation was not successful). There is now an UNISOLABLE pathway from the containment to
the environment.

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

Leakage between two interfacing liquid systems, by itself, does not meet this threshold.

Refer to the bottom piping run of Figure 1. In this simplified example, leakage in an RCP seal
cooler is allowing radioactive material to enter the Auxiliary Building. The radioactivity would
be detected by the Process Monitor. If there is no leakage from the closed water cooling
system to the Auxiliary Building, then no threshold has been met. If the pump developed a
leak that allowed steam/water to enter the Auxiliary Building, then second threshold would be
met. Depending upon radiation monitor locations and sensitivities, this leakage could be
detected by any of the four monitors depicted in the figure and cause the first threshold to be
met as well.

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

The status of the containment barrier during an event involving steam generator tube leakage
is assessed using Loss Threshold A.1.

ONS Basis Reference(s):

1. UFSAR Section 6.2.3 Containment Isolation System

2. NEI 99-01 CMT Integrity or Bypass Containment Loss 4.A
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Barrier: Containment

Category: D. CMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

2. Indications of RCS leakage outside of Containment

Definition(s):

None

ONS Basis:

None

NEI 99-01 Basis:

Containment sump, temperature, pressure and/or radiation levels will increase if reactor
coolant mass is leaking into the containment. If these parameters have not increased, then the
reactor coolant mass may be leaking outside of containment (i.e., a containment bypass
sequence). Increases in sump, temperature, pressure, flow and/or radiation level readings
outside of the containment may indicate that the RCS mass is being lost outside of
containment.

Unexpected elevated readings and alarms on radiation monitors with detectors outside
containment should be corroborated with other available indications to confirm that the source
is a loss of RCS mass outside of containment. If the fuel clad barrier has not been lost,
radiation monitor readings outside of containment may not increase significantly; however,
other unexpected changes in sump levels, area temperatures or pressures, flow rates, etc.
should be sufficient to determine if RCS mass is being lost outside of the containment.

Refer to the middle piping run of Figure 1. In this simplified example, a leak has occurred at a
reducer on a pipe carrying reactor coolant in the Auxiliary Building. Depending upon radiation
monitor locations and sensitivities, the leakage could be detected by any of the four monitors
depicted in the figure and cause threshold D.1 to be met as well.

To ensure proper escalation of the emergency classification, the RCS leakage outside of
containment must be related to the mass loss that is causing the RCS Loss and/or Potential
Loss threshold A.1 to be met.

ONS Basis Reference(s):

1. NEI 99-01 CMT Integrity or Bypass Containment Loss
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Figure 1: Containment Integrity or Bypass Examples

Seal
Cooling
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ContainmentBarrier:

Category: D. CMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

1. Containment pressure > 59 psig

Definition(s):

None

ONS Basis:

The Reactor Building is designed for an internal pressure of 59 psig (ref. 1).

NEI 99-01 Basis:

If containment pressure exceeds the design pressure, there exists a potential to lose the
Containment Barrier. To reach this level, there must be an inadequate core cooling condition
for an extended period of time; therefore, the RCS and Fuel Clad barriers would already be
lost. Thus, this threshold is a discriminator between a Site Area Emergency and General
Emergency since there is now a potential to lose the third barrier.

ONS Basis Reference(s):

1. UFSAR Section 6.2.1 Containment Functional Design
2. NEI 99-01 CMT Integrity or Bypass Containment Potential Loss 4.A
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Barrier: Containment

Category: D. CMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

2. Containment hydrogen concentration > 4%

Definition(s):

None

ONS Basis:

Following a design basis accident, hydrogen gas may be generated inside the containment by
reactions such as zirconium metal with water, corrosion of materials of construction and
radiolysis of aqueous solution in the core and sump.

The 4% hydrogen concentration threshold is generally considered the lower limit for hydrogen
deflagrations. ONS is equipped with a Containment Hydrogen Monitoring System (CHMS) that
provides continuous indication of hydrogen concentration in the containment atmosphere. The
measurement capability is provided over the range of 0% to 10%. A continuous indication of
the hydrogen concentration is not required in the control room at all times during normal
operation. If continuous indication of the hydrogen concentration is not available at all times,
continuous indication and recording shall be functioning within 90 minutes of the initiation of
the safety injection. (ref. 1, 2)

NEI 99-01 Basis:

The existence of an explosive mixture means, at a minimum, that the containment atmospheric
hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the lower deflagration
limit). A hydrogen burn will raise containment pressure and could result in collateral equipment
damage leading to a loss of containment integrity. It therefore represents a potential loss of
the Containment Barrier.

ONS Basis Reference(s):

1. UFSAR Section 9.3.7 Containment Hydrogen Monitoring System
2. UFSAR Section 15.16.3 Evaluation of Hydrogen Concentrations
3. NEI 99-01 CMT Integrity or Bypass Containment Potential Loss 4.B
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Barrier: Containment

Category: D. CMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

3. Containment pressure > 10 psig with < one full train of containment heat removal
system (1 RBS with > 700 gpm spray flow OR 2 RBCUs) operating per design for >
15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has

been exceeded, or will likely be exceeded.

Definition(s):

None

ONS Basis:

Two engineered safeguards systems, the Reactor Building Spray System and the Reactor
Building Cooling System, are provided to remove heat from the containment atmosphere
following an accident. Both the Reactor Building Spray System and the Reactor Building
Cooling System, with either at full capacity, are individually capable of maintaining the
containment pressure below the design limit following a LOCA or MSLB. (ref. 1, 3)

* The Reactor Building Spray (RBS) System consists of two separate trains of equal
capacity. Spray flow greater or equal to 700 gpm satisfies the spray flow design
requirement. The Reactor Building pressure setpoint (10 psig) is the pressure at which
the Reactor Building Spray equipment should actuate and begin performing its function
(ref. 1, 2, 3, 4).

* Each of three Reactor Building Cooling Units (RBCUs) consists of a fan, cooling coils,
and the required distribution duct work. The Reactor Building atmosphere is circulated
past cooling coils by fans and returned to the building. Cooling water for the cooling
units is supplied by the Low Pressure Service Water System. The Reactor Building
Cooling System provides the design heat removal capacity with two of three coolers
operating (ref. 1).

NEI 99-01 Basis:

This threshold describes a condition where containment pressure is greater than the setpoint
at which containment energy (heat) removal systems are designed to automatically actuate,
and less than one full train of equipment is capable of operating per design. The 15-minute
criterion is included to allow operators time to manually start equipment that may not have
automatically started, if possible. This threshold represents a potential loss of containment in
that containment heat removal/depressurization systems (e.g., containment sprays, ice
condenser fans, etc., but not including containment venting strategies) are either lost or
performing in a degraded manner.
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ONS Basis Reference(s):

1. UFSAR Section 6.2.2 Containment Heat Removal Systems
2. UFSAR Table 7-2 Engineered Safeguards Actuation Conditions
3. UFSAR Table 6-25 Minimum Acceptable Combinations of Containment Heat Removal

Equipment Performance
4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.4.1.2
5. NEI 99-01 CMT Integrity or Bypass Containment Potential Loss 4.C
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Barrier: Containment

Category: E. Emergency Coordinator Judgment

Degradation Threat: Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates loss of the
Containment Barrier

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment Barrier is lost. Such a determination should include imminent
barrier degradation, barrier monitoring capability and dominant accident sequences.

" Imminent barrier degradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

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

ONS Basis Reference(s):
1. NEI 99-01 Emergency Director Judgment PC Loss 6.A
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Barrier: Containment

Category: E. Emergency Coordinator Judgment

Degradation Threat: Potential Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates potential
loss of the Containment Barrier

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment Barrier is potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

" Imminent barrier deqradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment PC Potential Loss 6.A
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Background

NEI 99-01 Revision 6 ICs AA3 and HA5 prescribe declaration of an Alert based on impeded
access to rooms or areas (due to either area radiation levels or hazardous gas concentrations)
where equipment necessary for normal plant operations, cooldown or shutdown is located.
These areas are intended to be plant operating mode dependent. Specifically the Developers
Notes for AA3 and HA5 states:

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

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

Further, as specified in IC HA5:

The list need not include the Control Room if adequate engineered safety/design features
are in place to preclude a Control Room evacuation due to the release of a hazardous gas.
Such features may include, but are not limited to, capability to draw air from multiple air
intakes at different and separate locations, inner and outer atmospheric boundaries, or the
capability to acquire and maintain positive pressure within the Control Room envelope.
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ONS Table R-2 and H-2 Bases

NEI 99-01 Rev 06 addresses elevated radiation levels and hazardous gases in certain plant
rooms/areas sufficient to preclude or impede personnel from performing actions necessary to
maintain normal plant operation, or to perform a normal plant shutdown and cool down.

Power Operation was reviewed to determine if any actions are "necessary" to maintain power
operations. Over reasonable periods (several days), there are some actions outside the
Control Room that are required to be performed to maintain normal operations. The following
table lists the locations into which an operator may be dispatched in order perform a normal
plant operation, shutdown and cool down.

The review was completed using the following procedures as the controlling documents:

* OP/*/AI1102/010 (Controlling Procedure for Unit Shutdown)

* OP/*/A/1106/001 (Turbine Generator)

" OP/*/A/I1106/015 (EHC System)
* OP/*/AI 103/004A (RCS Boration)

* OP/*/A/1 104/027 (Bleed Transfer Pump Recirculation)

* PT/*/A/0600/001 B (Surveillance to go to Mode 3)

* OP/*/AI1 102/010 (Unit SD Mode 1 to Mode 3)

• I P/*/A/0200/047 (LTOP Calibration)

" OPI*/A/1 103/006 (RCP Operations)

* OPI*/A/1104/012 (CCW Pump Operations)

* CPI1/AI2002/014 (RCS Sampling)
SOP/*//A/1 104/049 (LTOP Operation)

* OP/I/AI 104/001 (Core Flood Operations)

• OPIO/AI1 104/048 (TBS Operations)

" OP/*/A/1 104/004 (Low Pressure Injection System)

" OP/*/A/1 103/008 (RCS Crud Burst)

Travel paths to the locations where the equipment is operated were considered as part of the
determination of affected rooms. ONS Reactor and Auxiliary Building design consist of mostly
single entry rooms located off of a common hallway, therefore access to the hallway is
required to access a given room. Some equipment is located within the hallway itself.

Room Mode Procedure Enclosure Steps

TB 1 OP/1/A/1102/010 4.1 Unit SD

TB 1 OP/1/A/1106/001 4.2 TG

TB 1 OP/1/A/1106/014 4.3 MSRH

TB 1 OP/l/AI1106/015 4.2 EHC

A-2 LDST Hatch area 1,2,3 OP/l/A/1103/004 A 4.1 RCS Boration

A-1 hallway 8' S/col 65 1,2,3 OP/1/A/1103/004 A 4.2 RCS Boration

A-1 hallway 8' S/ col 65 1,2,3 OP/I/A/1 103/004 A 4.3 RCS Boration

Unit 1 BTP Rm 1,2,3 OP/1/A/1103/004 A 4.3 RCS Boration
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Unit I BTP Rm 1,2,3 OP/l/A/1103/004 A 4.4 RCS Boration

A-1 hallway 8' S/ col 65 1,2,3 OP/I/A/1 103/004 A 4.4 RCS Boration

A-2-Unit 2 LDST Hatch area 1,2,3 OP/i/A/1 103/004 A 4.4 RCS Boration

Unit 2 BTP Rm 1,2,3 OP/1/A/1103/004 A 4.4 RCS Boration

A-i-hallway N of Col 82 1,2,3 OP/i/A/1103/004 A 4.4 RCS Boration

A-1 hallway 5' S/ col 67 1,2,3 OP/1/A/I 103/004 A 4.4 RCS Boration

A-1 hallway col 82 1,2,3 OP/1/A/i 103/004 A 4.4 RCS Boration

A-2 Unit 3 LDST Hatch area 1,2,3 OP/1/A/1103/004 A 4.5 RCS Boration

Unit 3 BTP Rm 1,2,3 OP/1/A/1103/004 A 4.5 RCS Boration

A-1 hallway 10' S/col 96) 1,2,3 OP/1/A/1103/004 A 4.5 RCS Boration

A-1 hallway 5' S/ col 67 1,2,3 OP/1/A/1 103/004 A 4.5 RCS Boration

LPI Cooler Rm 1' W/ North door 1,2,3 OP/i/A/1 103/004 A 4.5 RCS Boration

A-1 - BAMT Rm 1 OP/1/A/1103/004 A 4.6 RCS Boration

A-1 Unit 1 & 2 BAMT Rm 1 OP/1/A/1 103/004 A 4.6 RCS Boration

Rm 111 1 OP/I/A/1103/004 A 4.6 RCS Boration

A-2 LDST Hatch area 1 OP/1/A/1 103/004 A 4.6 RCS Boration

CTT Rm 1 OP/1/A/1 103/004 A 4.6 RCS Boration

A-2-1&2 Chem. Add Panel 1 OP/1/A/1 103/004 A 4.6 RCS Boration

A-1-Col Q70 1 OP/i/A/1 103/004 A 4.7 RCS Boration

A-2-LDST Hatch area 1 OP/1/A/1 103/004 A 4.7 RCS Boration

A-i-Unit 1 CBAST Rm 1 OP/1/A/1103/004 A 4.7 RCS Boration

Unit 1 BTP Rm 1 OP/1/A/1104/027 4.19 BTP Recirc

Unit 1 BTP Rm 1 OP/1/A/1104/027 4.20. BTP Recirc

1 OP/1/A/1102/010 4.2 Unit SD

1 PT/1/A/0600/001 B 13.2 Surv. Mode3

Unit 1-BTP Rm 1,2 OP/i/A/1103/004 4.5 Makeup

Unit 1-BTP Rm 1,2 OP/i/A/1103/004 4.6 Makeup

1,2,3 OP/1/A/1102/010 4.3 SD Mode 1 to 3

3 OP/1/A/1102/010 4.4

RB 779', Cable Room, 1UB2 3 IP/1/A/0200/047 LTOP Calibration

RB 779' 3 IP/1/A/0200/047 LTOP Calibration

1UUB2 3 IP/1/A/0200/047 LTOP Calibration

1AT7 3 IP/1/A/0200/047 LTOP Calibration

1 MTC-4 3 IP/1/A/0200/047 LTOP Calibration

1AT5 3 IP/i/A/0200/047 LTOP Calibration

LPI Cooler Room 3 OP/1/A/1 103/006 4.12

3 OP/1/A/1102/010 4.7

OP/1/A/1 104/012 A 4.2 CCW Pump

3 OP/1/A/1102/010 4.7

Unit 1 Primary Sample Hood CP/1/A/2002/014 4.2

AB SAMPLE RM.308 CP/1/A/2002/014 4.2

A-4-402 PZR Heaters 3 OP/1/A/1102/010 4.7
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ATTACHMENT 3

Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases

Equip Rm XO/XP 3 OP/1/A/1102/010 4.7

Equip Rm XO/XP 3 OP/1/A/1104/049 4.2

A-4-402 PZR Heaters 3 OP/i/A/I 104/049 4.2

3 OP/I/A/1104/001 4.14

A-4-409 3 OP/I/A/1104/001 4.4

A-3-308 3 OP/I/A/1104/001 4.4

A-2 Hallway 3 OP/1/A/1104/001 4.4

R-1G-W 3 OP/1/A/1104/001 4.4

R-1 -around "A" CFT 3 OP/1/A/1104/001 4.4

R-B above Emer Sump 3 OP/1/A/1104/001 4.4

R-B above RBNS 3 OP/Il/A1104/001 4.4

R-l-around "B" CFT 3 OP/i/A/1104/001 4.4

R-B-20' above LD Cir RM 3 OP/lA/1 104/001 4.4

Equip Rm XO/XP 3 OP/I/A/1104/001 4.14

A-4-W Pent Rm 3 OP/1/A/1104/001 4.14

A-4-E Pent 3 OP/1/A/1104/049 4.2

R-3G East Side 3 OP/1/A/1104/049 4.2

A-4-402 3 OP/I/A/1 104/049 4.2 LTOP Alignment

A-2-CoI. P-63) 3 OP/i/A/1104/049 4.2 LTOP Alignment

T-3-Equip Rm) 3 OP/l/A/1104/049 4.2 LTOP Alignment

3 OP/1/A/1102/010 4.7

3 OP/1/A/1102/010 4.15

A-2-Unit 1 BAMT, in hallway 3 OP/1/A/1104/002 4.17

Turbine Building 3 OP//A/1 106/002 A 4.14

Turbine Building 3 OP/O/N1104/048 4.4 Step 3.7

OP/1/Ni 102/010 4.7

Next actions---LPI

LPI System Start-up (CR & SSF-
CR) 3 OP/1/A/1104/004 4.2 LPI Fill & S/U

Valve lineup for
AB 1 st Floor 3 OP/1/A/1104/004 4.5 LPI

Breaker line up
AB Pent. Rooms 3 OP/1/A/1102/010 4.1 S/D

Secondary Steam
TB-3 & CR 3 OPI1/A/1102/010 SD

Align FDW clean-
TB All Levels 3 OP/I/A/1102/010 4.1 up

AB-2 4 & 5 OP/l/A/1102/010 4.11 RCS H2 Sampling

RB, AB-1, 2 & 3rd 5 OP//A/1 103/008 RCS Crud Burst
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ATTACHMENT 3
Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases

Unit Shutdown Room List Mode

Turbine Building 1,2,3

A-1 hallway 8' S/ col 65 1,2,3

A-I-hallway N of Col 82 1,2,3

A-1 hallway 5' S/ col 67 1,2,3

A-1 hallway col 82 1,2,3

A-1 hallway 10' S/col 96) 1,2,3

A-i- BAMT Rm 1

A-1 Unit 1 & 2 BAMT Rm 1

A-I-Col Q70 1

A-2 LDST Hatch area 1,2,3

A-2-Unit 2 LDST Hatch area 1,2,3

A-2 Unit 3 LDST Hatch area 1,2,3

A-2-1&2 Chem. Add Panel 1

A-2-Col. P-63 3

A-2-Unit 1 BAMT, in hallway 3

A-2 Hallway 3

A-3-308 3

A-4-402 3

A-4-409 3

A-4-W Pent Rm 3

A-4-E Pent 3

Unit 1 BTP Rm 1,2,3

Unit 2 BTP Rm 1,2,3

Unit 3 BTP Rm 1,2,3

U1 LPI Cooler Rm 1,2,3

RB 779', Cable Room, IUB2 3

RB 779' 3

R-IG-W 3

R-1 -around "A" CFT 3

R-1 -around "B" CFT 3

R-B above Emer. Sump 3

R-B above RBNS 3

R-B-20' above LD Cooler RM 3

R-3G East Side 3

1UB2 3

1 AT7 3

1MTC-4 3

1AT5 3

Unit 1 Primary Sample Hood 3

AB SAMPLE RM.308 3

RB, AB 4&5
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ATTACHMENT 3

Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases

Table R-2 & H-2 Results

Table R-2 & H-2 Safe Operation & Shutdown Rooms/Areas

Room/Area Mode Applicability

Turbine Building 1,2,3

Equipment and Cable Rooms 1,2,3

Auxiliary Building 1, 2, 3, 4, 5

Reactor Buildings 3, 4, 5
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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 Oconee Nuclear Station (ONS). It should be used to
facilitate review of the ONS EALs and provide historical documentation for future reference.
Decision-makers responsible for implementation of RP/0/A/1 000/001, Emergency
Classification, may use this document as a technical reference in support of EAL interpretation.
This information may assist the Emergency Coordinator in making classifications, particularly
those involving judgment or multiple events. The basis information may also be useful in
training and for explaining event classifications to off-site officials.

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.

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

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 ONS 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) Revisions 4 and 5 were subsequently issued for industry
implementation. 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.

" 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.

Subsequently, Revision 6 of NEI 99-01 has been issued which incorporates resolutions to
numerous implementation issues including the NRC EAL Frequently Asked Questions (FAQs).
Using NEI 99-01 Revision 6, "Methodology for the Development of Emergency Action Levels
for Non-Passive Reactors," November 2012 (ADAMS Accession Number ML12326A805) (ref.
4.1.1), ONS conducted an EAL implementation upgrade project that produced the EALs
discussed herein.
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2.2 Fission Product Barriers

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

Many of the EALs derived from the NEI methodology are fission product barrier threshold
based. That is, the conditions that define the EALs are based upon thresholds that represent
the loss or potential loss of one or more of the three fission product barriers. "Loss" and
"Potential Loss" signify the relative damage and threat of damage to the barrier. A "Loss"
threshold means the barrier no longer assures containment of radioactive materials. A
"Potential Loss" threshold implies an increased probability of barrier loss and decreased
certainty of maintaining the barrier.

The primary fission product barriers are:

A. Fuel Clad (FC): The Fuel Clad Barrier consists of the cladding material that contains the
fuel pellets.

B. Reactor Coolant System (RCS): The RCS Barrier includes the RCS primary side and its
connections up to and including the pressurizer safety and relief valves, and other
connections up to and including the primary isolation valves.

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

2.3 Fission Product Barrier Classification Criteria

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

Alert:

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

Site Area Emergency:

Loss or potential loss of any two barriers

General Emergency:

Loss of any two barriers and loss or potential loss of the third barrier
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2.4 EAL Organization

The ONS EAL scheme includes the following features:

" Division of the EAL set into three broad groups:

o EALs applicable under any 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, Hot Standby,
Startup, or Power Operation 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, Refueling mode
or No 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.

" Within each group, assignment of EALs to categories and subcategories:

Category and subcategory titles are selected to represent conditions that are operationally
significant to the EAL-user. The ONS EAL categories are aligned to and represent the NEI 99-
01 "Recognition Categories." Subcategories are used in the ONS scheme as necessary to
further divide the EALs of a category into logical sets of possible emergency classification
thresholds. The ONS EAL categories and subcategories are listed below.
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EAL Groups, Categories and Subcategories

EAL Group/Category EAL Subcategory

Any Operating Mode:

R - Abnormal Rad Levels / Rad Effluent 1 - Radiological Effluent
2 - Irradiated Fuel Event
3 - Area Radiation Levels

H - Hazards and Other Conditions 1 - Security
Affecting Plant Safety 2 - Seismic Event

3 - Natural or Technological Hazard
4 - Fire
5 - Hazardous Gas
6 - Control Room Evacuation
7 - Emergency Coordinator Judgment

E - Independent Spent Fuel Storage 1 - Confinement Boundary
Installation (ISFSI)

Hot Conditions:

S - System Malfunction 1 - Loss of Essential AC Power
2 - Loss of Vital DC Power
3 - Loss of Control Room Indications
4 - RCS Activity
5 - RCS Leakage
6 - RPS Failure
7 - Loss of Communications
8 - Containment Failure
9 - Hazardous Event Affecting Safety Systems

F - Fission Product Barrier Degradation None

Cold Conditions:

C - Cold Shutdown / Refueling System 1 - RCS Level
Malfunction 2 - Loss of Essential AC Power

3 - RCS Temperature
4 - Loss of Vital DC Power
5 - Loss of Communications
6 - Hazardous Event Affecting Safety Systems

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 Section 3.0 and Attachments 1 & 2 of this
document for such information.
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2.5 Technical Bases Information

EAL technical bases are provided in Attachment 1 for each EAL according to EAL group (Any,
Hot, Cold), EAL category (R, 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 Rev. 6.

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 (R, C,
H, S, EorF)

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

G = General Emergency
S = Site Area Emergency
A = Alert
U = Unusual Event

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

4. Fourth character (number): The numerical sequence of the EAL within the EAL
subcategory. If the subcategory has only one EAL, it is given the number one (1).

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 - Refueling, NM - No Mode, or Any. (See Section 2.6 for operating mode
definitions)

Definitions:

If the EAL wording contains a defined term, the definition of the term is included in this
section. These definitions can also be found in Section 5.1.
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Basis:

A Plant-Specific basis section that provides ONS-relevant information concerning the EAL.
This is followed by a Generic basis section that provides a description of the rationale for
the EAL as provided in NEI 99-01 Rev. 6.

ONS Basis Reference(s):

Site-specific source documentation from which the EAL is derived

2.6 Operating Mode Applicability (ref. 4.1.6)

1 Power Operation
Keff > 0.99 and reactor thermal power > 5%

2 Startup
Keff > 0.99 and reactor thermal power < 5%

3 Hot Standby
Keff < 0.99 and average coolant temperature > 2501F

4 Hot Shutdown
Keff < 0.99 and average coolant temperature 2501F > Tavg > 2001F and all reactor
vessel head closure bolts fully tensioned

5 Cold Shutdown
Keff < 0.99 and average coolant temperature < 200OF and all reactor vessel head
closure bolts fully tensioned

6 Refuelingq
One or more reactor vessel head closure bolts less than fully tensioned

NM No Mode
Reactor vessel contains no irradiated fuel

The plant operating mode that exists at the time that the event occurs (prior to any protective
system or operator action being 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.
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3.0 GUIDANCE ON MAKING EMERGENCY CLASSIFICATIONS

3.1 General Considerations

When making an emergency classification, the Emergency Coordinator must consider all
information having a bearing on the proper assessment of an Initiating Condition (IC). This
includes the Emergency Action Level (EAL) plus the associated Operating Mode Applicability,
Notes, and the informing basis information. In the Recognition Category F matrices, EALs are
based on loss or potential loss of Fission Product Barrier Thresholds.

3.1.1 Classification Timeliness

NRC regulations require the licensee to establish and maintain the capability to assess,
classify, and declare an emergency condition within 15 minutes after the availability of
indications to plant operators that an emergency action level has been exceeded and to
promptly declare the emergency condition as soon as possible following identification of the
appropriate emergency classification level. The NRC staff has provided guidance on
implementing this requirement in NSIR/DPR-ISG-01, "Interim Staff Guidance, Emergency
Planning for Nuclear Power Plants" (ref. 4.1.9).

3.1.2 Valid Indications

All emergency classification assessments shall be based upon valid indications, reports or
conditions. A valid indication, report, or condition, is one that has been verified through
appropriate means such that there is no doubt regarding the indicator's operability, the
condition's existence, or the report's accuracy.

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.

3.1.3 Imminent Conditions

For ICs and EALs that have a stipulated time duration (e.g., 15 minutes, 30 minutes, etc.), the
Emergency Coordinator should not wait until the applicable time has elapsed, but should
declare the event as soon as it is determined that the condition has exceeded, or will likely
exceed, the applicable time. If an ongoing radiological release is detected and the release
start time is unknown, it should be assumed that the release duration specified in the IC/EAL
has been exceeded, absent data to the contrary.

3.1.4 Planned vs. Unplanned Events

A planned work activity that results in an expected event or condition which meets or exceeds
an EAL does not warrant an emergency declaration provided that: 1) the activity proceeds as
planned, and 2) the plant remains within the limits imposed by the operating license. Such
activities include planned work to test, manipulate, repair, maintain or modify a system or
component. In these cases, the controls associated with the planning, preparation and
execution of the work will ensure that compliance is maintained with all aspects of the
operating license provided thatthe activity proceeds and concludes as expected. Events or
conditions of this type may be subject to the reporting requirements of 10 § CFR 50.72 (ref.
4.1.4).
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3.1.5 Classification Based on Analysis

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

3.1.6 Emergency Coordinator Judgment

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

3.2 Classification Methodology

To make an emergency classification, the user will compare an event or condition (i.e., the
relevant plant indications and reports) to an EAL(s) and determine if the EAL has been met or
exceeded. The evaluation of an EAL must be consistent with the related Operating Mode
Applicability and Notes. If an EAL has been met or exceeded, the associated IC is likewise
met, the emergency classification process "clock" starts, and the ECL must be declared in
accordance with plant procedures no later than fifteen minutes after the process "clock"
started.

When assessing an EAL that specifies a time duration for the off-normal condition, the "clock"
for the EAL time duration runs concurrently with the emergency classification process "clock."
For a full discussion of this timing requirement, refer to NSIR/DPR-ISG-01 (ref. 4.1.9).

3.2.1 Classification of Multiple Events and Conditions

When multiple emergency events or conditions are present, the user will identify all met or
exceeded EALs. The highest applicable ECL identified during this review is declared. For
example:

* If an Alert EAL and a Site Area Emergency EAL are met, whether at one unit or at two
different units, a Site Area Emergency should be declared.

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

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

Related guidance concerning classification of rapidly escalating events or conditions is
provided in Regulatory Issue Summary (RIS) 2007-02, Clarification of NRC Guidance for
Emergency Notifications During Quickly Changing Events (ref. 4.1.2).
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3.2.2 Consideration of Mode Changes During Classification

The mode in effect at the time that an event or condition occurred, and prior to any plant or
operator response, is the mode that determines whether or not an IC is applicable. If an event
or condition occurs, and results in a mode change before the emergency is declared, the
emergency classification level is still based on the mode that existed at the time that the event
or condition was initiated (and not when it was declared). Once a different mode is reached,
any new event or condition, not related to the original event or condition, requiring emergency
classification should be evaluated against the ICs and EALs applicable to the operating mode
at the time of the new event or condition.

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that are applicable
in the Cold Shutdown or Refueling modes, even if Hot Shutdown (or a higher mode) is entered
during the subsequent plant response. In particular, the fission product barrier EALs are
applicable only to events that initiate in the Hot Shutdown mode or higher.

3.2.3 Classification of Imminent Conditions

Although EALs provide specific thresholds, the Emergency Coordinator must remain alert to
events or conditions that could lead to meeting or exceeding an EAL within a relatively short
period of time (i.e., a change in the ECL is IMMINENT). If, in the judgment of the Emergency
Coordinator, meeting an EAL is IMMINENT, the emergency classification should be made as if
the EAL has been met. While applicable to all emergency classification levels, this approach is
particularly important at the higher emergency classification levels since it provides additional
time for implementation of protective measures.

3.2.4 Emergency Classification Level Upgrading and Downgrading

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

As noted above, guidance concerning classification of rapidly escalating events or conditions is
provided in RIS 2007-02 (ref. 4.1.2).

3.2.5 Classification of Short-Lived Events

Event-based ICs and EALs define a variety of specific occurrences that have potential or
actual safety significance. By their nature, some of these events may be short-lived and, thus,
over before the emergency classification assessment can be completed. If an event occurs
that meets or exceeds an EAL, the associated ECL must be declared regardless of its
continued presence at the time of declaration. Examples of such events include an earthquake
or a failure of the reactor protection system to automatically trip the reactor followed by a
successful manual trip.

3.2.6 Classification of Transient Conditions

Many of the ICs and/or EALs employ time-based criteria. These criteria will require that the
IC/EAL conditions be present for a defined period of time before an emergency declaration is
warranted. In cases where no time-based criterion is specified, it is recognized that some
transient conditions may cause an EAL to be met for a brief period of time (e.g., a few seconds
to a few minutes). The following guidance should be applied to the classification of these
conditions.
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EAL momentarily met during expected plant response - In instances where an EAL is briefly
met during an expected (normal) plant response, an emergency declaration is not warranted
provided that associated systems and components are operating as expected, and operator
actions are performed in accordance with procedures.

EAL momentarily met but the condition is corrected prior to an emergency declaration - If an
operator takes prompt manual action to address a condition, and the action is successful in
correcting the condition prior to the emergency declaration, then the applicable EAL is not
considered met and the associated emergency declaration is not required. For illustrative
purposes, consider the following example:

An ATWS occurs and the high pressure ECCS systems fail to automatically start.
Reactor vessel level rapidly decreases and the plant enters an inadequate core cooling
condition (a potential loss of both the Fuel Clad and RCS Barriers). If an operator
manually starts a high pressure ECCS system in accordance with an EOP step and
clears the inadequate core cooling condition prior to an emergency declaration, then the
classification should be based on the ATWS only.

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

3.2.7 After-the-Fact Discovery of an Emergency Event or Condition

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

In these cases, no emergency declaration is warranted; however, the guidance contained in
NUREG-1 022 (ref. 4.1.3) is applicable. Specifically, the event should be reported to the NRC in
accordance with 10 CFR § 50.72 (ref. 4.1.4) within one hour of the discovery of the undeclared
event or condition. The licensee should also notify appropriate State and local agencies in
accordance with the agreed upon arrangements.

3.2.8 Retraction of an Emergency Declaration

Guidance on the retraction of an emergency declaration reported to the NRC is discussed in
NUREG-1022 (ref. 4.1.3).
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5.0 DEFINITIONS, ACRONYMS & ABBREVIATIONS

5.1 Definitions (ref. 4.1.1 except as noted)

Selected terms used in Initiating Condition and Emergency Action Level statements are set in
all capital letters (e.g., ALL CAPS). These words are defined terms that have specific
meanings as used in this document. The definitions of these terms are provided below.

Alert

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

Confinement Barrier

The barrier(s) between spent fuel and the environment once the spent fuel is processed for dry
storage. As related to the ONS ISFSI, Confinement Boundary is comprised of the DSC (dry
shielded canister) shell, inner bottom cover plate, inner top cover plate, siphon & vent block,
siphon & vent port cover plate, and the welds that join them together.

Containment Closure

The action to secure containment and its associated structures, systems, and components as
a functional barrier to fission product release under all plant conditions up to and including a
loss of decay heat removal or fuel handling accident inside containment (ref. 4.1.11). The
proeduFrally defined actions takeR to secure rontainrmnt and; itsassoiated sto-rutures,
systems, and components as a functionRal barrier to fission product reicase under shutdown

As applied to ONS, Containment Closure is established when the requirements of
OP/1,2,3/A/1502/000, Containment Closure Control, are met (ref. 4.1.7).

EPA PAGs

Environment Protection Agency Protective Action Guidelines. The EPA PAGs are expressed in
terms of dose commitment: 1 Rem TEDE or 5 Rem CDE Thyroid. Actual or projected offsite
exposures in excess of the EPA PAGs requires ONS to recommend protective actions for the
general public to offsite planning agencies.

Explosion

A rapid, violent and catastrophic failure of a piece of equipment due to combustion, chemical
reaction or overpressurization. A release of steam (from high energy lines or components) or
an electrical component failure (caused by short circuits, grounding, arcing, etc.) should not
automatically be considered an explosion. Such events require a post-event inspection to
determine if the attributes of an explosion are present.

Faulted

The term applied to a steam generator that has a steam leak on the secondary side of
sufficient size to cause an uncontrolled drop in steam generator pressure or the steam
generator to become completely depressurized.
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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.

Flooding

A condition where water is entering a room or area faster than installed equipment is capable
of removal, resulting in a rise of water level within the room or area.

General Emergency

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

Hostage

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

Hostile Action

An act toward ONS 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 ONS. Non-terrorism-based EALs should be used to address such
activities (i.e., this may include violent acts between individuals in the owner controlled area).

Hostile Force

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

Imminent

The trajectory of events or conditions is such that an EAL will be met within a relatively short
period of time regardless of mitigation or corrective actions.

Independent Spent Fuel Storage Installation (ISFSl)

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

Impede(d)

Personnel access to a room or area is hindered to an extent that extraordinary measures are
necessary to facilitate entry of personnel into the affected room/area (e.g., requiring use of
protective equipment, such as SCBAs, that is not routinely employed).
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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.

Maintain

Take appropriate action to hold the value of an identified parameter within specified -limits.

Normal Levels

As applied to radiological IC/EALs, the highest reading in the past twenty-four hours excluding
the current peak value.

Owner Controlled Area

Area outside the PROTECTED AREA fence that immediately surrounds the plant. Access to
this area is generally restricted to those entering on official business.

Projectile

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

Protected Area

That part of the nuclear station property consisting of the Reactor, Auxiliary, Turbine, and
Service Building and grounds, contained within the owner controlled security fence (ref.
4.1.10).

RCS Intact

The RCS should be considered intact when the RCS pressure boundary is in its normal
condition for the cold shutdown mode of operation (e.g., no freeze seals or nozzle dams,
pressurizer manway and safeties installed).

Reduced Inventory

Condition with fuel in the reactor vessel and the level lower than approximately three feet
below the reactor vessel flange (RCS level < 50" on LT-5) (ref. 4.1.11).

Refueling Pathway

The spent fuel pool and/or fuel transfer canal comprise the refueling pathway.

Restore

Take the appropriate action required to return the value of an identified parameter to the
applicable limits.

Ruptured

The condition of a steam generator in which primary-to-secondary leakage is of sufficient
magnitude to require a safety injection.

Safety System

A system required for safe plant operation, cooling down the plant and/or placing it in the cold
shutdown condition, including the ECCS. These are typically systems classified as safety-
related (as defined in 10CFR50.2):
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Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

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.

Site Area Emergency

Events are in process or have occurred which involve actual or likely major failures of plant
functions needed for protection of the public or hostile actions that result in intentional damage
or malicious acts; (1) toward site personnel or equipment-that could lead to the likely failure of
or; (2) that prevent effective access to equipment needed for the protection of the public. Any
releases are not expected to result in exposure levels which exceed EPA Protective Action
Guidelines exposure levels beyond the site boundary.

Site Boundary

That area, including the PROTECTED AREA, in which Duke Energy has the authority to
control all activities including exclusion or removal of personnel and property (1 mile radius)
from the center of Unit 2. (ref. 4.1.10).

Unisolable

An open or breached system line that cannot be isolated, remotely or locally.

Unplanned

A parameter change or an event that is not 1) the result of an intended evolution or 2) an
expected plant response to a transient. The cause of the parameter change or event may be
known or unknown.

Unusual Event

Events are in progress or have occurred which indicate a potential degradation in 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.

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.

I [Document No.] Rev. 0 Page 17 of258



Visible Damage

Damage to a component or structure that is readily observable without measurements, testing,
or analysis. The visual impact of the damage is sufficient to cause concern regarding the
operability or reliability of the affected component or structure.
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5.2 Acronyms and Abbreviations

OF ....................................................................................................... Degrees Fahrenheit

° .......................................................................................................................... Degrees
AC ...................................................................................................... Alternating Current

AP ................................................................................... Abnorm al Operating Procedure

ATW S ...................................................................... Anticipated Transient W ithout Scram

BW ST .................................................................................. Borated W ater Storage Tank

CETC .......................................................................................... Core Exit Therm ocouple

CDE ....................................................................................... Com m itted Dose Equivalent

CFR ..................................................................................... Code of Federal Regulations

CM T ............................................................................................................... Containm ent

DBA ............................................................................................... Design Basis Accident

DBE ........................................................................................... Design Basis Earthquake

DC ............................................................................................................... Direct Current

DSC ................................................................................................ Dry Shielded Canister

EAL ............................................................................................. Em ergency Action Level

ECCS ............................................................................. Em ergency Core Cooling System

ECL ................................................................................. Em ergency Classification Level

EO F .................................................................................. Em ergency O perations Facility

EO P ............................................................................... Em ergency Operating Procedure

EPA ............................................................................... Environm ental Protection Agency

ERG ................................................................................ Em ergency Response Guideline

EPIP ................................................................ Em ergency Plan Im plem enting Procedure

ESF ......................................................................................... Engineered Safety Feature

FAA .................................................................................. Federal Aviation Adm inistration

FBI ................................................................................... Federal Bureau of Investigation

FEMA ............................................................... Federal Em ergency M anagem ent Agency

G E ..................................................................................................... General Em ergency

HPI ............................................................................................... High Pressure Injection

IC ......................................................................................................... Initiating Condition

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
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LEC ........................................................................................... Law Enforcement Center

LER .............................................................................................. Licensee Event Report

LOCA ......................................................................................... Loss of Coolant Accident

LW R ................................................................................................... Light W ater Reactor

M PC .................................. Maxim um Permissible Concentration/M ulti-Purpose Canister

m R, m Rem , m rem , m REM .............................................. m illi-Roentgen Equivalent Man

MSL ....................................................................................................... Main Steam Line

MW ................................................................................................................... Megawatt

NEI ............................................................................................. Nuclear Energy Institute

NESP ................................................................... National Environmental Studies Project

NM ..................................................................................................................... No Mode

NPP .................................................................................................. Nuclear Power Plant

NRC ............................................................................... Nuclear Regulatory Com m ission

NORAD ................................................... North American Aerospace Defense Com m and

(NO)UE ................................................................................ Notification of Unusual Event

OBE ...................................................................................... Operating Basis Earthquake

OCA .............................................................................................. Owner Controlled Area

ODCM ............................................................................ Off-site Dose Calculation Manual

ORO ................................................................................ Offsite Response Organization

PA ............................................................................................................. Protected Area

PAG ........................................................................................ Protective Action Guideline

PRA ................................................................................... Probabilistic Risk Assessm ent

PSA ................................................................................ Probabilistic Safety Assessm ent

PW R ....................................................................................... Pressurized W ater Reactor

PSIG ................................................................................ Pounds per Square Inch Gauge

PSW ........................................................................................... Protected Service W ater

R ........................................................................................................................ Roentgen

RCS ............................................................................................ Reactor Coolant System

Rem , rem , REM ....................................................................... Roentgen Equivalent Man

Rep CET ........................................................... Representative Core Exit Thermocouples

RETS ......................................................... Radiological Effl uent Technical Specifications

RPS ......................................................................................... Reactor Protective System

RV ............................................................................................................. Reactor Vessel

RVLIS ................................................................. Reactor Vessel Level Indicating System
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SAR ............................................................................................... Safety Analysis Report

SBO ......................................................................................................... Station Blackout

SCBA ....................................................................... Self-Contained Breathing Apparatus

SG ......................................................................................................... Steam Generator

SLC .................................................................................. Selected License Com m itm ent

SPDS ........................................................................... Safety Param eter Display System

SRO ............................................................................................ Senior Reactor Operator

TEDE ............................................................................... Total Effective Dose Equivalent

TSC .......................................................................................... Technical Support Center

UFSAR ................................................................... Updated Final Safety Analysis Report
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6.0 ONS-TO-NEI 99-01 Rev. 6 EAL CROSS-REFERENCE

This cross-reference is provided to facilitate association and location of an ONS EAL within
the NEI 99-01 IC/EAL identification scheme. Further information regarding the development of
the ONS EALs based on the NEI guidance can be found in the EAL Comparison Matrix.

ONS NEI 99-01 Rev. 6

EAL IC ExampleEAL

RUI.1 AU1 1,2

RU1.2 AU1 3

RU2.1 AU2 1

RA1.1 AA1 1

RA1.2 AA1 2

RA1.3 AA1 3

RA1.4 AA1 4

RA2.1 AA2 1

RA2.2 AA2 2

RA2.3 AA2 3

RA3.1 AA3 1

RA3.2 AA3 2

RSI.1 AS1 1

RS1.2 AS1 2

RS1.3 ASI 3

RS2.1 AS2 1

RGI.1 AG1 1

RG1.2 AG1 2

RG1.3 AG1 3

RG2.1 AG2 1

CU1.1 CU1 I

CU1.2 CUl 2
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ONS NEI 99-01 Rev. 6

EAL IC Example
EAL

CU2.1 CU2 1

CU3.1 CU3 1

CU3.2 CU3 2

CU4.1 CU4 1

CU5.1 CU5 1,2,3

CA1.1 CA1 1

CA1.2 CA1 2

CA2.1 CA2 1

CA3.1 CA3 1,2

CA6.1 CA6 1

CS1.1 CS1 3

CG1.1 CG1 2

FA1.1 FA1 1

FS1.1 FS1 1

FG1.1 FG1 1

HUI.1 HU1 1,2,3

HU2.1 HU2 I

HU3.1 HU3 1

HU3.2 HU3 2

HU3.3 HU3 3

HU3.4 HU3 4

HU3.5 HU3 5

HU4.1 HU4 1

HU4.2 HU4 2

HU4.3 HU4 3
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ONS NEI 99-01 Rev. 6

EAL IC Example
EAL

HU4.4 HU4 4

HU7.1 HU7 1

HA1.1 HAl 1,2

HA5.1 HA5 1

HA6.1 HA6 1

HA7.1 HA7 1

HSl.1 HS1 1

HS3.1 N/A N/A

HS6.1 HS6 1

HS7.1 HS7 1

HGI.1 HG1 1

HG7.1 HG7 I

SuI.1 Sul 1

SU3.1 SU2 1

SU4.1 SU3 2

SU5.1 SU4 1,2,3

SU6.1 SU5 1

SU6.2 SU5 2

SU7.1 SU6 1,2,3

SU8.1 SU7 1,2

SA1.1 SAl 1

SA3.1 SA2 1

SA6.1 SA5 1

SA9.1 SA9 1

SS1.1 SSI 1
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ONS NEI 99-01 Rev. 6

EAL IC Example
EAL

SS2.1 SS8 1

SS6.1 SS5 1

SGI.1 SGI 1

SG1.2 SG8 1

EUI.1 EU1 1
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7.0 ATTACHMENTS

7.1 Attachment 1, Emergency Action Level Technical Bases

7.2 Attachment 2, Fission Product Barrier Matrix and Basis
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ATTACHMENT 1
EAL Bases

Category R - 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
the 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. Radiological Effluent

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. Irradiated Fuel Event

Conditions indicative of a loss of adequate shielding or damage to irradiated fuel may
preclude access to vital plant areas or result in radiological releases that warrant
emergency classification.

3. Area Radiation Levels

Sustained general area radiation levels which may preclude access to areas requiring
continuous occupancy also warrant emergency classification.
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ATTACHMENT 1
EAL Bases

Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

Initiating Condition: Release of gaseous or liquid radioactivity greater than 2 times the
SLC/TS limits for 60 minutes or longer

EAL:

RUI.1 Unusual Event

Reading on any Table R-1 effluent radiation monitor > column "UE" for -60 rain.
(Notes 1, 2, 3)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Table R-1 Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert UE

= Unit 1/2/3 Plant Vent RIA-45 ............- 1.41 E+5 cpm
0

Unit 1/2/3 Plant Vent RIA-46 3.OOE+5 cpm 3.OOE+4 cpm 3.OOE+3 cpm ----

.- Liquid Radwaste Discharge RIA-33 ----...... 4.79E+5 cpm

Mode Applicability:

All

Definition(s):

None

ONS Basis:

The column "UE" release values in Table R-1 represent two times the appropriate SLC and
Technical Specification release rate and concentration limits associated with the specified
monitors (ref. 1, 2, 3, 4, 5, 6).

Gaseous Releases

Instrumentation that may be used to assess this EAL: (ref. 1):

• Unit 1/2/3 Plant Vent Noble Gas Low Monitor- RIA-45(L)
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ATTACHMENT 1
EAL Bases

Liquid Releases

Instrumentation that may be used to assess this EAL: (ref. 1):

Liquid Radwaste Discharge Monitor - RIA-33 (batch release)

NEI 99-01 Basis:

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

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

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

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

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

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

EAIL #2 -This EAL addresscs radioactiity releases that cause effluent r-adiation moenitor
readings to exceed 2 times the lmtestablished by a radioactivity discharge permnit-. T1-h.i,- E.A.L-
woiltypically be-A G aoIae wIt planned batch releases from non continuous release pathways
(egI rawste, waste gas).
EAL #13 This EAL addresses uncontrolled gaseous or liquid releases that are detected by
sample analyses or enviro-nmental sureys, particularly on unmRnitFred pathways (e.g., spils
of radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.).

Escalation of the emergency classification level would be via IC AAI-RA1.

ONS Basis Reference(s):

1. UFSAR Section 11.5, Process and Effluent Radiological Monitoring and Sampling Systems
2. Oconee Nuclear Station Units 1, 2 and 3 Offsite Dose Calculation Manual
3. ONS-SLC 16.11.1 Radioactive Liquid Effluents
4. ONS-SLC 16.11.2 Radioactive Gaseous Effluents
5. EP-EALCALC-ONS-1401 ONS Radiological Effluent EAL Values, Rev. 0
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ATTACHMENT 1
EAL Bases

6. Technical Specification Section 5.5.5
7. NEI 99-01 AU1
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ATTACHMENT 1
EAL Bases

Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

Initiating Condition: Release of gaseous or liquid radioactivity greater than 2 times the
SLC/ITS limits for 60 minutes or longer.

EAL:

RUl.2 Unusual Event

Sample analysis for a gaseous or liquid release indicates a concentration or release rate
> 2 x SLC/TS limits for >: 60 min. (Notes 1, 2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

None

NEI 99-01 Basis:

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

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

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

ClassificationR based on effluent9 mnt-MGor readings assumes that A- reele-ase path toth
cnvir-enment is established. if the effluent flow past an effluent monitor is known to have
stopped due to actions to isolate the rclease path, then the effluent monitor reading is no
longer valid for classification purposes.
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ATTACHMENT 1
EAL Bases

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

E:A I # This EA1 addresses no)rmnally occurring continuous radi oativity Freleas• s #r•m
monitored gaseous or liquid effluent pathways.-
EAL #2 This EAL addresses r-adioactiVity releases that cause effluent radiation monitor
readings to exceed 2 times the limit established by a radioact'.ity discharge permit. This EAL-
will t',pically be assocGiated with planned batch releases from Pnoncontfinuou rA ,.elease pathways

(e.g., radwaste, waste gas).
EAL,#3----This EAL addresses uncontrolled gaseous or liquid releases that are detected by
sample analyses or environmental surveys, particularly on unmonitored pathways (e.g., spills
of radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.).

Escalation of the emergency classification level would be via IC AA4-RAI.

ONS Basis Reference(s):

1. UFSAR Section 11.5, Process and Effluent Radiological Monitoring and Sampling Systems
2. Oconee Nuclear Station Units 1, 2 and 3 Offsite Dose Calculation Manual
3. ONS-SLC 16.11.1 Radioactive Liquid Effluents
4. ONS-SLC 16.11.2 Radioactive Gaseous Effluents
5. AD-RP-ALL-2003 Investigation of Unusual Radiological Occurrences
6. NEI 99-01 AU1
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RAI.1 Alert

Reading on any Table R-1 effluent radiation monitor > column "ALERT" for >- 15 min.
(Notes 1,2, 3, 4)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4 The pre-calculated effluent monitor values presented in EALs RA1.1, RS1.1 and RG1.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Table R-1 Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert UE

U Unit 1/2/3 Plant Vent RIA-45 --- ---- 1.41 E+5 cpm
0w

Unit 1/2/3 Plant Vent RIA-46 3.OOE+5 cpm 3.OOE+4 cpm 3.OOE+3 cpm ----

•- Liquid Radwaste Discharge RIA-33 ---- ---- 4.79E+5 cpm

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL addresses gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:

S10OmRemTEDE

* 50 mRem CDE Thyroid

I [Document No.] I Rev. 0 Page 33 of 258



ATTACHMENT 1
EAL Bases

The column "ALERT" gaseous effluent release values in Table R-1 correspond to calculated
doses of 1% (10% of the SAE thresholds) of the EPA Protective Action Guidelines (TEDE or
CDE Thyroid) (ref. 1, 2, 3, 4).

Instrumentation that may be used to assess this EAL: (ref. 1):

0 Unit 1/2/3 Plant Vent Noble Gas Medium Monitor - RIA-46(M)

NEI 99-01 Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

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

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

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

Escalation of the emergency classification level would be via IC AS-1-RSI.

ONS Basis Reference(s):

1. UFSAR Section 11.5 Process and Effluent Radiological Monitoring and Sampling Systems
2. Oconee Nuclear Station Units 1, 2 and 3 Offsite Dose Calculation Manual
3. EP-EALCALC-ONS-1401 ONS Radiological Effluent EAL Values, Rev. 0
4. SDQA-70400-COM, "Unified RASCAL Interface (URI)"
5. NEI 99-01 AA1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

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

EAL:

RA1.2 Alert

Dose assessment using actual meteorology indicates doses > 10 mrem TEDE or 50 mrem
thyroid CDE at or beyond the SITE BOUNDARY (Notes 3, 4)

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RA1.1, RS1.1 and RG1.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

Dose assessments are performed by computer-based methods (ref. 1, 2).

NEI 99-01 Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1 % of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

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

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

Classification based on effluent monitor readings assumes that a release path to the
environment is established. If the effluent flow past an effluent monitor is known to have
stopped due to actions to isolate the release path, then the effluent monitor reading is no
longer valid for classification purposes.
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Escalation of the emergency classification level would be via IC AS4RS1.
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ONS Basis Reference(s):
1. RP/O/A/1000/001 Emergency Classification
2. AD-EP-ALL-0202 Emergency Response Offsite Dose Assessment
3. NEI 99-01 AA1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

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

EAL:

RA1.3 Alert

Analysis of a liquid effluent sample indicates a concentration or release rate that would
result in doses > 10 mrem TEDE or 50 mrem thyroid CDE at or beyond the SITE
BOUNDARY for 60 min. of exposure (Notes 1, 2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

Dose assessments based on liquid releases are performed per Offsite Dose Calculation
Manual (ref. 1).

NEI 99-01 Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1% of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

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

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

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

Escalation of the emergency classification level would be via IC AS4RSI.

ONS Basis Reference(s):

1. Oconee Nuclear Station Units 1, 2 and 3 Offsite Dose Calculation Manual
2. NEI 99-01 AA1
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-Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

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

EAL:

RA1.4 Alert

Field survey results indicate EITHER of the following at or beyond the SITE BOUNDARY:

" Closed window dose rates> 10 mR/hr expected to continue for > 60 min.

" Analyses of field survey samples indicate thyroid CDE > 50 mrem for 60 min. of
inhalation.

(Notes 1,2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - That area, including the PROTECTED AREA, in which DPC has the
authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

SH/0/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency Conditions
provides guidance for emergency or post-accident radiological environmental monitoring (ref.
1).

NEI 99-01 Basis:

This IC addresses a release of gaseous or liquid radioactivity that results in projected or actual
offsite doses greater than or equal to 1 % of the EPA Protective Action Guides (PAGs). It
includes both monitored and un-monitored releases. Releases of this magnitude represent an
actual or potential substantial degradation of the level of safety of the plant as indicated by a
radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled
release).

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

The TEDE dose is set at 1% of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.
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Classification based on effluent monitor readings assumes that a release path to the
environment is established. If the effluent flow past an effluent monitor is known to have
stopped due to actions to isolate the release path, then the effluent monitor reading is no
longer valid for classification purposes.

Escalation of the emergency classification level would be via IC AS4RSI.

ONS Basis Reference(s):

1. SH/0/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency
Conditions

2. NEI 99-01 AA1
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Subcategory:

Initiating Condition:

EAL:

ATTACHMENT 1
EAL Bases

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

RSI.1 Site Area Emergency

Reading on any Table R-1 effluent radiation monitor > column "SAE" for - 15 min.
(Notes 1,2, 3, 4)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RAI.1, RS1.1 and RGI.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Table R-1 Effluent Monitor Classification Thresholds

Release Point [ Monitor GE SAE Alert I UE

= Unit 1/2/3 Plant Vent RIA-45 ----....---- 1.41 E+5 cpm
0

'= Unit 1/2/3 Plant Vent RIA-46 3.OOE+5 cpm 3.OOE+4 cpm 3.OOE+3 cpm ----
"o

'5 Liquid Radwaste Discharge RIA-33 ............- 4.79E+5 cpm

Mode Applicability:

All

Definition(s):

None
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ONS Basis:

This EAL addresses gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:

0 100mRemTEDE

* 500 mRem CDE Thyroid

The column "SAE" gaseous effluent release value in Table R-1 corresponds to calculated
doses of 10% of the EPA Protective Action Guidelines (TEDE or CDE Thyroid) (ref. 1, 3).

Instrumentation that may be used to assess this EAL: (ref. 2):

* Unit 1/2/3 Plant Vent Noble Gas Medium Monitor - RIA-46(M)

NEI 99-01 Basis:

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

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

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

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

Escalation of the emergency classification level would be via IC AG-1-RG1.

ONS Basis Reference(s):

1. EP-EALCALC-ONS-1401 ONS Radiological Effluent EAL Values, Rev. 0
2. UFSAR Section 11.5 Process and Effluent Radiological Monitoring and Sampling Systems
3. SDQA-70400-COM, "Unified RASCAL Interface (URI)"
4. NEI 99-01 AS1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

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

EAL:

RSl.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 (Notes 3, 4)

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RA1.1, RS1.1 and RGI.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

Dose assessments are performed by computer-based methods (ref. 1, 2).

NEI 99-01 Basis:

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

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

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

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

Escalation of the emergency classification level would be via IC AG4-RGI.
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ONS Basis Reference(s):

1. RP/O/A/1 000/001 Emergency Classification
2. AD-EP-ALL-0202 Emergency Response Offsite Dose Assessment
3. NEI 99-01 AS1
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RSl.3 Site Area Emergency

Field survey results indicate EITHER of the following at or beyond the SITE BOUNDARY:

* Closed window dose rates> 100 mR/hr expected to continue for -> 60 min.

" Analyses of field survey samples indicate thyroid CDE > 500 mrem for 60 min. of
inhalation.

(Notes 1, 2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

SH/0/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency Conditions
provides guidance for emergency or post-accident radiological environmental monitoring (ref.
1).

NEI 99-01 Basis:

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

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

The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem thyroid CDE
was established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.
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ew~e~mit is established. if the effluent flow past an effluent moniRtor is known to have
stopped due to actions to isolate the release path, then the effluent monitorF reading is no)
lengeF valid for classification purposes.

Escalation of the emergency classification level would be via IC AG4-RG1.

ONS Basis Reference(s):

1. SH/O/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency
Conditions

2. NEI 99-01 AS1
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RGI,1 General Emergency

Reading on any Table R-1 effluent radiation monitor > column "GE" for >: 15 min.
(Notes 1, 2, 3, 4)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RA1.1, RSI.1 and RGI.1 should be used
for emergency classification assessments until the results from a dose assessment using actual.

Table R-1 Effluent Monitor Classification Thresholds

Release Point Monitor GE SAE Alert UE

Unit 1/2/3 Plant Vent RIA-45 ............- 1.41 E+5 cpm

Unit 1/2/3 Plant Vent RIA-46 3.OOE+5 cpm 3.OOE+4 cpm 3.OOE+3 cpm ----

. Liquid Radwaste Discharge RIA-33 ----...... 4.79E+5 cpm

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL addresses gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:

0 1000 mRem TEDE

0 5000 mRem CDE Thyroid

The column "GE" gaseous effluent release values in Table R-1 correspond to calculated doses
of 100% of the EPA Protective Action Guidelines (TEDE or CDE Thyroid) (ref. 1, 3).
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Instrumentation that may be used to assess this EAL: (ref. 2):

0 Unit 1/2/3 Plant Vent Noble Gas Medium Monitor - RIA-46(M)

NEI 99-01 Basis:

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

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

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

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

ONS Basis Reference(s):

1. EP-EALCALC-ONS-1401 ONS Radiological Effluent EAL Values, Rev. 0
2. UFSAR Section 11.5 Process and Effluent Radiological Monitoring and Sampling Systems
3. SDQA-70400-COM, "Unified RASCAL Interface (URI)"
4. NEI 99-01 AG1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 1 - Radiological Effluent

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

EAL:

RG1.2 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 (Notes 3, 4)

Note 3: If the effluent flow past an effluent monitor is known to have stopped, indicating that the release path is
isolated, the effluent monitor reading is no longer VALID for classification purposes.

Note 4: The pre-calculated effluent monitor values presented in EALs RAI.1, RSI.1 and RG1.1 should be used
for emergency classification assessments until the results from a dose assessment using actual
meteorology are available.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

Dose assessments are performed by computer-based methods (ref. 1, 2).

NEI 99-01 Basis:

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

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

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

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

1. RP/0/A/1 000/001 Emergency Classification
2. AD-EP-ALL-0202 Emergency Response Offsite Dose Assessment
3. NEI 99-01 AG1
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1

Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent

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

EAL:

RG1.3 General Emergency

Field survey results indicate EITHER of the following at or beyond the SITE BOUNDARY:

" Closed window dose rates > 1,000 mR/hr expected to continue for > 60 min.

" Analyses of field survey samples indicate thyroid CDE > 5,000 mrem for 60 min. of
inhalation.

(Notes 1,2)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 2: If an ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Mode Applicability:

All

Definition(s):

SITE BOUNDARY - That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

SH/0/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency Conditions
provides guidance for emergency or post-accident radiological environmental monitoring (ref.
1).

NEI 99-01 Basis:

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

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

The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem thyroid CDE was
established in consideration of the 1:5 ratio of the EPA PAG for TEDE and thyroid CDE.
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Classification based on effluent monitorF rcadings assumes that a rolcase path to the
e mt is established. 1 f the effluent flow past an effluent mon1itor Is known to have

stopped due to actionS to isolate the release path, then the cifluont moni~tor reading is no)
Ilorger valid for classification purposes.

ONS Basis Reference(s):

1. SH/O/B/2005/002 Protocol for the Field Monitoring Coordinator During Emergency
Conditions

2. NEI 99-01 AG1
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 2 - Irradiated Fuel Event

Initiating Condition: UNPLANNED loss of water level above irradiated fuel

EAL:

RU2.1 Unusual Event

UNPLANNED water level drop in the REFUELING PATHWAY as indicated by low water
level alarm or indication

AND

UNPLANNED rise in corresponding area radiation levels as indicated by any of the
following radiation monitors:

* RIA-3 RB Refueling Deck Shield Wall

" RIA-6 Spent Fuel Building Wall

* Portable area monitors on the main bridge or SFP bridge

Mode Applicability:

All

Definition(s):

UNPLANNED -. A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

REFUELING PATHWAY- The spent fuel pool and/or fuel transfer canal comprise the refueling
pathway.

ONS Basis:

The spent fuel pool low water level alarm setpoint is actuated at -1.8 ft. below normal level (ref.
1). Water level restoration instructions are performed in accordance with Abnormal Operating
Procedures (APs) (ref. 2).

The specified radiation monitors are those expected to see increase area radiation levels as a
result of a loss of REFUELING PATHWAY inventory (ref. 3). Increasing radiation indications
on these monitors in the absence of indications of decreasing water level are not classifiable
under this EAL. Radiation levels in the Reactor Building refueling area are monitored by
RIA-3. Radiation levels in the Spent Fuel Pool area are monitored RIA-6. When a fuel bridge is
being used to handle fuel, radiation levels are monitored by a portable area monitor mounted
on the bridge. (ref. 3, 4)

When the spent fuel pool and reactor cavity are connected, there could exist the possibility of
uncovering irradiated fuel. Therefore, this EAL is applicable for conditions in which irradiated
fuel is being transferred to and from the reactor vessel and spent fuel pool.
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NEI 99-01 Basis:

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

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

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

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

Escalation of the emergency classification level would be via IC AA2RA2.

ONS Basis Reference(s):

1. OP/1/A/6101/009 Alarm Response Guide 1SA-09, A-5; OP/2/A/6102/009; OP/3/A/6103/009
2. AP/1-2,3/A/1700/035 Loss of SPF Cooling and/or Level
3. UFSAR Table 12-3 Area Radiation Monitors
4. OP/1,2,3/A/1 502/007, Enclosure 1, Defueling/Refueling Prerequisites
5. NEI 99-01 AU2
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 2 - Irradiated Fuel Event

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel

EAL:

RA2.1 Alert

Uncovery of irradiated fuel in the REFUELING PATHWAY

Mode Applicability:

All

Definition(s):

REFUELING PATHWAY- The spent fuel pool and/or fuel transfer canal comprise the refueling
pathway.

ONS Basis:

None.

NEI 99-01 Basis:

-This IC addresses events that have caused imminent or actual damage to an irradiated
fuel assembly, or a significant lowering of water level within the spent fuel pool (see.De.velo,. .
Netes). These events present radiological safety challenges to plant personnel and are
precursors to a release of radioactivity to the environment. As such, they represent an actual
or potential substantial degradation of the level of safety of the plant.This IC applies to
iRrFadiated fuel that is licensed for dry storage up to the point that the loaded storage cask is
sealed. Once sealed, damage to a loaded cask causing loss of the CONFINEMEN-T
BOUNDARY is classified in accordance with IC E- HU.

Escala1-;tionA of the emergency would be bhased on either Reco~gnition Category A or C

E-AL-#4

This EAL escalates from AU2-RU2.1 in that the loss of level, in the affected portion of the
REFUELING PATHWAY, is of sufficient magnitude to have resulted in uncovery of irradiated
fuel. Indications of irradiated fuel uncovery may include direct or indirect visual observation
(e.g., reports from personnel or camera images), as well as significant changes in water and
radiation levels, or other plant parameters. Computational aids may also be used (e.g., a boil-
off curve). Classification of an event using this EAL should be based on the totality of available
indications, reports and observations.

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

-A drop in water level above irradiated fuel within the reactor vessel may be classified in
accordance Recognition Category C during the Cold Shutdown and Refueling modes.EAL-#2
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This EAL addresses a rpelea-se of radio~actiVe material caused by mechanical damage to
irradiated fuel. Damaging events may include the dropping, bm•Ping or bindinRg f an
assembly, or dropping a heavy load onto an assembly. A riscin rpreadings on raditon
monitors should hbe rconsidered in conjunction ith inplant repo-s or -bse,'atiOnS of a

potntil fel damaging cvcnt (e.g., a fuel handling accidenRt).
EAL ,H3

Spent fuel pool water level at this value is within the lower end of the level range neccssar,'to
prevent significant do)se consequences from direct gamma radiation to personnel perfor~ming
o)perationRs in the vicinity of the spent fuel pool. This conRdition reflects a significant loss o~f
spent fuel pool water inventor', and thus it is also a precursor to a loss Of the ability to
adequately cool the irradiated fuel assembles stored in the pool.
Escalation of the emergency classification level would be via lC& ASI-RS1 epAS2--(see-A8S2
DevcIopcr Note~s).

ONS Basis Reference(s):
1. AP/1 -2,3/A/l 700/035 Loss of SPF Cooling and/or Level
2. NEI 99-01 AA2
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 2 - Irradiated Fuel Event

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel

EAL:

RA2.2 Alert

Damage to irradiated fuel resulting in a release of radioactivity

AND

HIGH alarm on any of the following radiation monitors:

" RIA-3 RB Refueling Deck Shield Wall

" RIA-6 Spent Fuel Building Wall

* RIA-41 Spend Fuel Pool Gas

* RIA-49 RB Gas

" Portable area monitors on the main bridge or SFP bridge

Mode Applicability:

All

Definition(s):

None

ONS Basis:

The specified radiation monitors are those expected to see increase area radiation levels as a
result of damage to irradiated fuel. Radiation levels in the Reactor Building refueling area are
monitored by RIA-3. Radiation levels in the Spent Fuel Pool area are monitored RIA-6. When a
fuel bridge is being used to handle fuel, radiation levels are monitored by a portable area
monitor mounted on the bridge. (ref. 1, 2, 3)

The HIGH alarm for RIA-3 (containment area monitor) and RIA-49 (RB gaseous process
monitor) corresponds to the setpoints established to assure that 10 CFR 20 limits are not
exceeded.

The HIGH alarm setpoint for RIA-6 (SFP bridge area monitor) is designed to make operators
aware of increased readings above 10 CFR 20 limits. The HIGH alarm setpoint for RIA-41
(Spent Fuel Pool gaseous atmosphere) is set to alarm if 4 times the limits of 10 CFR 20 are
exceeded based upon Xe-1 33. RIA-49 monitors the reactor building gas. Portable monitors are
established during refueling outages and are located on the main bridge, and the spent fuel
pool bridge.

NEI 99-01 Basis:

This IC addresses events that have caused imminent or actual damage to an irradiated fuel
assembly, or a significant lowering of water level within the spent fuel pool (,See De•v.l..
Netes). These events present radiological safety challenges to plant personnel and are

[Document No.] Rev. 0 Page 58 of 258



ATTACHMENT 1
EAL Bases

precursors to a release of radioactivity to the environment. As such, they represent an actual
or potential substantial degradation of the level of safety of the plant.

This IC applies to Irradiated fuel that is licensed for dry, storage up to the point that the
loaded storage cask is sealed. Once sealed, damage to a leaded cask causing lo~ss of the
CONFINEMENT BOUNDARVY is classified in acco-rdance with IG E HUI.

Escalation of the emergency would be based on either Recognition Category A-R or C ICs.

,A.L #This EAL escalates fromn AU2 in that the loss o~f level, in the affected porFtionR of the
REFUELING PATHWAAY, is of sufficient magnitude to hav~e resulted in 'uncover,' of irradiated
fuel. Indications omf irradiated fuel uncovver;ym a"minclude direct Or indirc•t visual obseIvatiom

(e.g., reports from personnel Or camera images), as well as significant changes in water -and-
radiation levels, or other plant parameters. Computational aids may alob9sd(.g., a boil-
off Gu). Classification of an event using this EAL should be based On the totality of available
indications, reports and observationis.

While an area radiation monGitor could detect an inres in dse rate due to a
lowering of water level in some portion of the REFUELING PATHWAY, the reading m~ay noRb
a reliable indication of whether or not the fuel is actually uncovered. To the degree possible,
readingS should be considered in combination with other available inidicationis o~f inventor,' loss

A drop in water level above irradiated fuel withilN the reacGtr vessel may be classified in

acco~rdance Recognition Category C during the Cold Shutdown and Refueling moedes.

This EAL addresses a release of radioactive material caused by mechanical damage to
irradiated fuel. Damaging events may include the dropping, bumping or binding of an
assembly, or dropping a heavy load onto an assembly. A rise in readings on radiation
monitors should be considered in conjunction with in-plant reports or observations of a
potential fuel damaging event (e.g., a fuel handling accident).EAL it3Sperit fuel pool water
level at this value is within the lower end of the level range necessary to prevent significant

dose consequences from direct gamma radiation to personnel pe~foFRmig operations in the
vicinity of the spent fuel pool. This condition reflects a significant loss of spenit fuel pool water-

inventor and thus it alape s to a less of the ability to adequately col the irradiated
fuel assembles stored intthe pool.

Escalation of the emergency classification level would be via ICs A-RS1or Aerat2(see oAf2
Deve~erpet-es).

ONS Basis Reference(s):

1. OP/1/A/6101/008, Alarm Response Guide 1SA-08 B-9; 0P121N/6101/008; 0P131N/61011008
2. AP/1 ,2,31A11 700/018, Abnormal Release of Radioactivity
3. OP/i ,2,3A/1502/007, Enclosure 1, Defueling/Refueling Prerequisites
4. NEI 99-01 AA2
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 2 - Irradiated Fuel Event

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel

EAL:

RA2.3 Alert

Lowering of spent fuel pool level to -13.5 ft.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL is applicable once the post-Fukushima level instrumentation becomes operational on
its associated unit.

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication
capable of identifying normal level (Level 1), SFP level 10 ft. above the top of the fuel racks
(Level 2) and SFP level at the top of the fuel racks (Level 3).

SFP level instruments 1/2/3SFP001 0 (primary) and 011 (backup) measure SFP level relative
to normal water level (El. 840 ft.) from + 1 ft. to -23.5 ft. (El. 816.4 ft).

For ONS Level 2 corresponds to an indicated water level of -13.5 ft. (El. 826.5 ft.) (ref. 1).

NEI 99-01 Basis:

This IC addresses events that have caused imminent or actual damage to an irradiated fuel
assembly, or a significant lowering of water level within the spent fuel pool (see.De.vele...
A/ete•s. These events present radiological safety challenges to plant personnel and are
precursors to a release of radioactivity to the environment. As such, they represent an actual
or potential substantial degradation of the level of safety of the plant.

This IC applies to irradiated fuel that is licensed for dry storage up to the point that the
leaded steiuye Gask is sealed. WRie sealed, damage LU a leaded e GuGIIg 106 Uf tiC

CONFINEMENT BOUNDARY is classified in accordance with IC E H~l

-- Escalation of the emergency would be based on either Recognition Category A-R or C
ICs.EAL ItThms EAL escalates from AU2 in that the loss of level, in the affected por-tion of the
REUEiNG IP_,,TmAAV, is rI of sufficient magnitude to have resulted in un'....er;. of irradiated
fuel. Indications of irradiated fuel uncover,' may include direct er indirect visual observation
(e.g., reports from personnel OrF amera images), as well as significant changes in wateF and
rnadiation levels, 9o other plant parameters. Computational aids may also be used (e.g., a boil
Off curie). Classification of an event using this EAL= should be based on the totality of available
i ndications, reports and obser,ýatiens.

While an area radiation mFo•nitor. could detect an increase in a dose rate due to a

lowerin.'g of water level in some portion of the REFUELING PATHWAY, the reading may not be
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a reliable indicatiGRn f whether Or not the fuel is actually uncovered. TO the degree possible,
rcadi•n• sheuld be considered in combination a with other available iRdications oAf inventor' loss.

A droSp in water level above irradiated fue! within the reator vessel may be classified in
aceordange RecogRition Category v 'c during the oeld Shutdown and Refueling modes.

This EAL addresses a release eof radioactive material caused by mecharical damfage to
irradiated fuel, Damaging eents may incrlude the dropping, bumping or binding o
assembly, or dpi _ergnc I load oto an assembly. A rise in readingS on r ,adiatio
monitRshol be cosdered On cnejunction With in plant reports or observationsof

tONS Bshoul befGerec):--.- .. Gse

potential fuel damaging eCent (e.g., a fuel handling accident).

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

Escalation of the emergency classification level would be via ICs AS-1--RS1 or AS2 (,see AS2

ONS Basis Reference(s):
1. Engineering Change EC 105805 & 105806
2. NEI 99-01 AA2
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Category: R - Abnormal Rad Levels / Rad Effluent

Subcategory: 2 - Irradiated Fuel Event

Initiating Condition: Spent fuel pool level at the top of the fuel racks

EAL:

RS2.1 Site Area Emergency

Lowering of spent fuel pool level to -23.5 ft.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL is applicable once the post-Fukushima level instrumentation becomes operational on
its associated unit.

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication
capable of identifying normal level (Level 1), SFP level 10 ft. above the top of the fuel racks
(Level 2) and SFP level at the top of the fuel racks (Level 3).

SFP level instruments 1/2/3SFP0010 (primary) and 011 (backup) measure SFP level relative
to normal water level (El. 840 ft.) from + 1 ft. to -23.5 ft. (El. 816.4 ft).

For ONS Level 3 corresponds to an indicated water level of -23.5 ft. (El. 816.5 ft.) (ref. 1).

NEI 99-01 Basis:

This 1-0EAL addresses a significant loss of spent fuel pool inventory control and makeup
capability leading to IMMINENT fuel damage. This condition entails major failures of plant
functions needed for protection of the public and thus warrant a Site Area Emergency
declaration.

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

Escalation of the emergency classification level would be via IC AG1 or AG2-RG2.

ONS Basis Reference(s):

1. Engineering Change EC 105805 & 105806
2. NEI 99-01 AS2
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Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

2 - Irradiated Fuel Event

Spent fuel pool level cannot be restored to at least the top of the fuel
racks for 60 minutes or longer

EAL:

RG2.1 General Emergency

Spent fuel pool level cannot be restored to at least -23 ft. for -- 60 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL is applicable once the post-Fukushima level instrumentation becomes operational on
its associated unit.

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication
capable of identifying normal level (Level 1), SFP level 10 ft. above the top of the fuel racks
(Level 2) and SFP level at the top of the fuel racks (Level 3).

SFP level instruments 1/2/3SFP0010 (primary) and 011 (backup) measure SFP level relative
to normal water level (El. 840 ft.) from + 1 ft. to -23.5 ft. (El. 816.4 ft).

For ONS Level 3 corresponds to an indicated water level of -23.5 ft. (El. 816.5 ft.) (ref. 1).

NEI 99-01 Basis:

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

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

ONS Basis Reference(s):

1. Engineering Change EC 105805 & 105806
2. NEI 99-01 AG2
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Category:

Subcategory:

Initiating Condition:

EAL:

R - Abnormal Rad Levels / Rad Effluent

3 - Area Radiation Levels

Radiation levels that IMPEDE access to equipment necessary for
normal plant operations, cooldown or shutdown

RA3.1 Alert

Dose rates > 15 mR/hr in EITHER of the following areas:
* Control Room (RIA-1)
* Central Alarm Station (by survey)

Mode Applicability:

All

Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

ONS Basis:

Areas that meet this threshold include the Control Room (CR) and the Central Alarm Station
(CAS). RIA-1 monitors the Control room for area radiation (ref. 1). The CAS 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 area radiation monitors in the CAS that may be used to
assess this EAL threshold. Therefore, this threshold is evaluated using local radiation survey
for this area (ref. 1).

NEI 99-01 Basis:

This IC addresses elevated radiation levels in certain plant rooms/areas sufficient to preclude
or impede personnel from performing actions necessary to maintain normal plant operation, or
to perform a normal plant cooldown and shutdown. As such, it represents an actual or
potential substantial degradation of the level of safety of the plant. The EmergenGy
DiireGte-Emergency Coordinator should consider the cause of the increased radiation levels
and determine if another IC may be applicable.For EAL #2, an Alert declaration is warranted if
entry into the affected room/area is, or may be, pr-ocedurally required during the plant.
operating moede in effect at the time of the elevated radiation levels. The emergency
classification i-s nt contingent upon Whepther enty is actually Rneessary at the time of the
increased radiation levels. Access should be considered as extraeodiar•'
measures aFe neGessa•y to faGilitate entry of personnel into the affected room!area (e.g.,
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installing temporary shielding, requ irin us of non routine protective equipment, requesting-an
extension in dose limirnts beon nrmal administrative limits).

" The plant na operating mode different than the mode specified for the affected
room/area (i.e., entry is no~t required during the operating mode in e~ffect at the time of
the elevated- r-adiation levels). For example, the plant is in Mode I when thera
inres occ-- -urs, and the procedures used for nrGmal operation, cooldown and
shutdown do) not require entry into the a~ffected room until Mode 4.

" The inrGeased radiation levels are a result of a planned activity that include
compensator; measurs which address the temporary inaGesslbility of -a room. r area
(e.g., radiography, spent filter or resin transfeFr, et.).
The ac•t•nin for whiGh rom/area entry is required is of an administrative or record
keeping nature (e.g., normnal rounds Or routine inpetions).

*The access conrolS- meassures are o~f a cnsevaiv or precautionRary nature, and would
not ac~tually prevent orF impede a required action.

Escalation of the emerg ency classification level would be via Recognition Category AR, C or F
lCS.
ONS Basis Reference(s):

1. UFSAR Table 12-3 Area Radiation Monitors
2. NEI 99-01 AA3

I
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1

Category:

Subcategory:

Initiating Condition:

R - Abnormal Rad Levels / Rad Effluent

3 - Area Radiation Levels

Radiation levels that IMPEDE access to equipment necessary for
normal plant operations, cooldown or shutdown

EAL:

RA3.2 Alert I
An UNPLANNED event results in radiation levels that prohibit or IMPEDE access to any
Table R-2 rooms or areas (Note 5)

Note 5: If the equipment in the listed room or area was already inoperable or out-of-service before the event occurred, then
no emergency classification is warranted.

Table R-2 Safe Operation & Shutdown Rooms/Areas

Room/Area Mode Applicability

Turbine Building 1,2, 3

Equipment and Cable Rooms 1,2,3

Auxiliary Building 1, 2, 3, 4, 5

Reactor Buildings 3, 4, 5

Mode Applicability:

All

Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

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

The list of plant rooms or areas with entry-related mode applicability identified specify those
rooms or areas that contain equipment which require a manual/local action as specified in
operating procedures used for normal plant operation, cooldown and shutdown. Rooms or
areas in which actions of a contingent or emergency nature would be performed (e.g., an
action to address an off-normal or emergency condition such as emergency repairs, corrective
measures or emergency operations) are not included. In addition, the list specifies the plant
mode(s) during which entry would be required for each room or area (ref. 1).
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NEI 99-01 Basis:

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

For EAL--#2RA3.2, an Alert declaration is warranted if entry into the affected room/area is, or
may be, procedurally required during the plant operating mode in effect at the time of the
elevated radiation levels. The emergency classification is not contingent upon whether entry is
actually necessary at the time of the increased radiation levels. Access should be considered
as impeded if extraordinary measures are necessary to facilitate entry of personnel into the
affected room/area (e.g., installing temporary shielding, requiring use of non-routine protective
equipment, requesting an extension in dose limits beyond normal administrative limits).

An emergency declaration is not warranted if any of the following conditions apply:

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

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

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

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

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

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

ONS Basis Reference(s):

1. Attachment 3 Safe Operation & Shutdown Rooms/Areas Tables R-3 & H-2 Bases
2. NEI 99-01 AA3
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Cateqorv E - Independent Spent Fuel Storaqe Installation (ISFSI)

EAL Group: ANY (EALs in this category are 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 canister 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.

A Notification of 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.
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Category:

Subcategory:

ISFSI

Confinement Boundary

Initiating Condition: Damage to a loaded cask CONFINEMENT BOUNDARY

EAL:

EUI.1 Unusual Event

Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-contact
radiation reading on the surface of a loaded spent fuel cask > any Table E-1 ISFSI dose
limit

Table E-1 ISFSI Dose Limits

Location 24PHB 37PTH 69BTH

HSM front bird screen 1,050 mrem/hr 1,050 mrem/hr 500 mrem/hr

Outside HSM door 40 mrem/hr 4 mrem/hr 4 mrem/hr

End shield wall exterior 550 mrem/hr 8 mrem/hr 8 mrem/hr

Mode Applicability:

All

Definition(s):

CONFINEMENT BOUNDARY - The barrier(s) between spent fuel and the environment once
the spent fuel is processed for dry storage. As related to the ONS ISFSI, Confinement
Boundary is comprised of the DSC (dry shielded canister) shell, inner bottom cover plate, inner
top cover plate, siphon & vent block, siphon & vent port cover plate, and the welds that join
them together.

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

ONS Basis:

The ONS ISFSI utilizes the NUHOMS System dry spent fuel storage system for dry spent fuel
storage.

The Standardized NUHOMS® System is a horizontal canister system composed of a steel dry
shielded canister (DSC), a reinforced concrete horizontal storage module (HSM), and a
transfer cask (TC). The welded DSC provides confinement and criticality control for the storage
and transfer of irradiated fuel. The concrete module provides radiation shielding while allowing
cooling of the DSC and fuel by natural convection during storage (ref. 1, 2). The ONS ISFSI
utilizes the 24PHB, 37PTH and 69BTH DSC designs.
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Confinement boundary is defined as the barrier(s) between areas containing radioactive
substances and the environment.- Therefore, damage to a confinement boundary must be a
confirmed physical breach between the spent fuel and the environment for the TSC.

The Table E-1 values shown are 2 times the limits specified in the ISFSI Certificate of
Compliance Technical Specifications for radiation external to the applicable loaded DSC (ref.
1,2).

NEI 99-01 Basis:

This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY of a
storage cask containing spent fuel. It applies to irradiated fuel that is licensed for dry storage
beginning at the point that the loaded storage cask is sealed. The issues of concern are the
creation of a potential or actual release path to the environment, degradation of one or more
fuel assemblies due to environmental factors, and configuration changes which could cause
challenges in removing the cask or fuel from storage.

The existence of "damage" is determined by radiological survey. The technical specification
multiple of "2 times", which is also used in Recognition Category A-R IC RAU1, is used here to
distinguish between non-emergency and emergency conditions. The emphasis for this
classification is the degradation in the level of safety of the spent fuel cask and not the
magnitude of the associated dose or dose rate. It is recognized that in the case of extreme
damage to a loaded cask, the fact that the "on-contact" dose rate limit is exceeded may be
determined based on measurement of a dose rate at some distance from the cask.

Security-related events for ISFSIs are covered under ICs HUI and HAl.

ONS Basis Reference(s):

1. USNRC Certificate of Compliance for Spent Fuel Storage Casks, No. 1004, Amendment
13, Attachment A, Technical Specifications for Transnuclear, Inc., Standardized NUHOMS
Horizontal Modular Storage System

2. OSC-8716, Oconee ISFSI Dose Rate Evaluations, Rev. 0 (4/29/05)
3. NEI 99-01 E-HU1
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Category C - Cold Shutdown / Refueling System Malfunction

EAL Group: Cold Conditions (RCS temperature < 200'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 (5 - Cold
Shutdown, 6 - Refueling, NM - No Mode).

The events of this category pertain to the following subcategories:

1. RCS Level

RCS water level is directly related to the status of adequate core cooling and, therefore,
fuel clad integrity.

2. Loss of Essential AC Power

Loss of essential 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 power sources for 4160V AC essential buses.

3. RCS Temperature

Uncontrolled or inadvertent temperature or pressure increases are indicative of a potential
loss of safety functions.

4. Loss of Vital 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 power to
or degraded voltage on the 125V DC vital buses.

5. Loss of Communications

Certain events that degrade plant operator ability to effectively communicate with essential
personnel within or external to the plant warrant emergency classification.

6. Hazardous Event Affecting Safety Systems

Certain hazardous natural and technological events may result in visible damage to or
degraded performance of safety systems warranting classification.
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - RCS Level

Initiating Condition: UNPLANNED loss of RCS inventory for 15 minutes or longer

EAL:

CUI.1 Unusual Event

UNPLANNED loss of reactor coolant results in RCS water level less than a required lower
limit for --. 15 min. (Note 1 )

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has

been exceeded, or will likely be exceeded.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

RCS water level less than a required lower limit is meant to be less than the lower end of the
level control band being procedurally maintained for the current condition or evolution.
RCS water level instrumentation requirements to begin an RCS inventory reduction with fuel in
the core to below 80" (lowered inventory) or 50" (reduced inventory) are the following (ref. 1):

" Both channels of LT-5 prior to reducing RCS inventory below 80".

* Both channels of LT-5 and both hot leg and cold leg ultrasonic monitors prior to
reducing RCS inventory below 50".

NEI 99-01 Basis:

This IC addresses the inability to restore and maintain water level to a required minimum level
(or the lower limit of a level band), or a loss of the ability to monitor (FeasteF-vesse RCS [PWR]
er RPV [KB4R])-level concurrent with indications of coolant leakage. Either of these conditions
is considered to be a potential degradation of the level of safety of the plant.

Refueling evolutions that decrease RCS water inventory are carefully planned and controlled.
An UNPLANNED event that results in water level decreasing below a procedurally required
limit warrants the declaration of an Unusual Event due to the reduced water inventory that is
available to keep the core covered.

This EAL-#4 recognizes that the minimum required (,eaGteF-vesse RCS [PWrR] or RPV [9W%])
level can change several times during the course of a refueling outage as different plant
configurations and system lineups are implemented. This EAL is met if the minimum level,
specified for the current plant conditions, cannot be maintained for 15 minutes or longer. The
minimum level is typically specified in the applicable operating procedure but may be specified
in another controlling document.
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The 15-minute threshold duration allows sufficient time for prompt operator actions to restore
and maintain the expected water level. This criterion excludes transient conditions causing a
brief lowering of water level.

EAL #2 addresses a condition where all neanS to determine (reat•Or vessel/R•S
[PWAR] or RPV [BL4RM) level have been lost. in this conRdition, operators may deteFrmine that an
inventor; los isocring by ebscrving changes in sump and/or tank levels. Sump and/or
tank level changes must be evaluated against o~ther potential sources Of water flowy to en.sure
the" arc indicati'.e of leakage from the (reactorF v.essel/RCS [PWR] or RPV [BWR]).-
Continued loss of RCS inventory may result in escalation to the Alert emergency classification
level via either IC CAl or CA3.
ONS Basis Reference(s):
1. S. D. 1.3.5 Shutdown Protection Plan, Section 5.2.7
2. NEI 99-01 CUI
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Category:

Subcategory:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

1 - RCS Level

UNPLANNED loss of RCS inventory for 15 minutes or longer

CU1.2 Unusual Event

RCS level cannot be monitored

AND EITHER

" UNPLANNED increase in any Table C-1 sump/tank level due to loss of RCS
inventory

* Visual observation of UNISOLABLE RCS leakage

Table C-1 Sumps / Tanks

• RB Normal Sumps
• RB Emergency Sumps

* Core Flood Tank

* Quench Tank
* Low Activity Waste Tank

* High Activity Waste Tank

* Miscellaneous Waste Holdup Tank
* LPI Room Sumps

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15 min.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS level monitoring
means are available.

In the Refuel mode, the RCS is not intact and reactor vessel level may be monitored by
different means, including the ability to monitor level visually.

In this EAL, all water level indication is unavailable and the RCS inventory loss must be
detected by indirect leakage indications (Table C-1). Level increases must be evaluated
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against other potential sources of leakage such as cooling water sources inside the
containment to ensure they are indicative of RCS leakage. If the make-up rate to the RCS
unexplainably rises above the pre-established rate, a loss of RCS inventory may be occurring
even if the source of the leakage cannot be immediately identified. Visual observation of
significant leakage from systems connected to the RCS that cannot be isolated could also be
indicative of a loss of RCS inventory (ref. 1, 2).

NEI 99-01 Basis:

This IC addresses the inability to restore and maintain water level to a required minimum level
(or the lower limit of a level band), or a loss of the ability to monitor (-eaote-,vesse RCS [PWR]
eF RPL rBWR)llevel concurrent with indications of coolant leakage. Either of these conditions
is considered to be a potential degradation of the level of safety of the plant.

Refueling evolutions that decrease RCS water inventory are carefully planned and controlled.
An UNPLANNED event that results in water level decreasing below a procedurally required
limit warrants the declaration of an Unusual Event due to the reduced water inventory that is
available to keep the core covered.

EAL ,f, recognizes that the minimum required (reactor vesse&/RCS [PW.q or RPV
[BWR]) level can change several timcs during the course of a refueling outage as diffeprent,
plant cnfigurations and system ines ae .implemented. This EAL is met if the minFmum
level, specified for the current plant conditions, cannot be maintained for 15 minutes or lengcr.
The minOIimu leýVel is- ty' pically specified in the aipplicable operating procedure but ma* b
specified in another controlingd

The 15 minute threshold duration allows s;ufficient time for prompt operator actions to resterc
and maintain the expected water level. This criterion excludes transient condition cauIna
brief lowering of water level.

This EAL-#2- addresses a condition where all means to determine (reactor '.,essel/RCS [PVVR]
eF RPV-[BWR]) level have been lost. In this condition, operators may determine that an
inventory loss is occurring by observing changes in sump and/or tank levels (Table C-1).
Sump and/or tank level changes must be evaluated against other potential sources of water
flow to ensure they are indicative of leakage from the (reaGtOF ves eRCS [PWVR] or RP

Continued loss of RCS inventory may result in escalation to the Alert emergency classification
level via either IC CAl or CA3.
ONS Basis Reference(s):
1. AP/1 ,2,3/A/1700/002 Excessive RCS Leakage
2. AP/1 -2,3/Ni 700/030 Auxiliary Building Flood
3. NEI 99-01 CUlI
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - RCS Level

Initiating Condition: Loss of RCS inventory

EAL:

CA1.1 Alert

Loss of RCS inventory as indicated by RCS level < 10" (LT-5)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

None

ONS Basis:

RCS water level of 10" as indicated on LT-5 is the lowest level for continued operation of LPI
pumps for decay heat removal (ref. 1). Two LPI pumps and two coolers normally perform the
decay heat removal function for each unit (ref. 2).

The threshold was chosen because a loss of suction to decay heat removal systems may
occur. The inability to restore and maintain level after reaching this setpoint infers a failure of
the RCS Barrier.

NEI 99-01 Basis:

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

For this EAL-#-I-, a lowering of RCS water level below 101 (site specific level) ft. 60 in. indicates
that operator actions have not been successful in restoring and maintaining RCS (reatoI:
...esselR•CS [P \AR] or RPV [BWoR]) water level. The heat-up rate of the coolant will increase
as the available water inventory is reduced. A continuing decrease in water level will lead to
core uncovery.

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

•or EAL #2, th inab•il•ty toa m-nitor (reactor vesse/RCS [PVRI or RPV [\VArRi) I'eoe
may be caused by instrumentation and/or power failures, or water leVel dopping below the
rango of available instrumentation. if water level cannot be monitored, operators may
determine that an inventoryý loss is occurring by ebserving changes in sump and/or tank levels.
Sump and/or ta-nk level changes must be evaluated against other potential sourcesnof. wA.ateir
flow to ensure they are indicative of leakage from the (reactor YesselIRGS [PVVRI or RPV
[13WR]).
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f^. +11 ... -Fa ;• iC C ; + ; fl k
durcation Specified in ic psi
If RCS the (roactor ,...ssel.,'rS [PWR] or RPV [BWR]) invento.•,' water level continues to
lower, then escalation to Site Area Emergency would be via IC CS1.

ONS Basis Reference(s):
1. AP/1,2,3/A/1 700/026 Loss of Decay Heat Removal
2. UFSAR Section 9.3.3 Low Pressure Injection System
3. NEI 99-01 CA1

Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - RCS Level

Initiating Condition: Loss of RCS inventory

EAL:

CA1.2 Alert

RCS level cannot be monitored for - 15 min. (Note 1)

AND EITHER

" UNPLANNED increase in any Table C-1 Sump / Tank level due to a loss of RCS
inventory

* Visual observation of UNISOLABLE RCS leakage

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has been
exceeded, or will likely be exceeded.

Table C-1 Sumps / Tanks

* RB Normal Sumps
* RB Emergency Sumps

* Core Flood Tank

* Quench Tank
* Low Activity Waste Tank

* High Activity Waste Tank

* Miscellaneous Waste Holdup Tank

* LPI Room Sumps

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.
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UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15
minutes.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS level monitoring
means are available.

In the Refuel mode, the RCS is not intact and RCS level may be monitored by different means,
including the ability to monitor level visually.

In this EAL, all RCS water level indication would be unavailable for greater than 15 minutes,
and the RCS inventory loss must be detected by indirect leakage indications (Table C-1). 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. If the make-up
rate to the RCS unexplainably rises above the pre-established rate, a loss of RCS inventory
may be occurring even if the source of the leakage cannot be immediately identified. Visual
observation of significant leakage from systems connected to the RCS that cannot be isolated
could also be indicative of a loss of RCS inventory (ref. 1, 2).

NEI 99-01 Basis:

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

For EAL #11, a lowering of water level below (site specific level) indicates that operator
actions have not been successful in restoring and maintaining (reactor vcsscl/RGS [PWq or
RPV [13V1% water level. The heat-up rate of the coolant will increase as the available wae
inventor is reduced. A continuing decrease in water level will lead to core uncovery.

Although related, EAL #I is concerned wiXt-h the loss of RCS inventor,' and not the
potential concurrent effects On systems needed for decay heat removal (e.g., loss of a
Residual Heat Removal suction point). An increase in RS temperature caused by a loss of
decay heat removal capability is evaluated under IC CA3.

For this EAL-#2, the inability to monitor RCS (reaGcOt ... esselRCS -PWR or RPV [B,\/R]) level
may be caused by instrumentation and/or power failures, or water level dropping below the
range of available instrumentation. If water level cannot be monitored, operators may
determine that an inventory loss is occurring by observing changes in sump and/or tank levels.
Sump and/or tank level changes must be evaluated against other potential sources of water
flow to ensure they are indicative of leakage from the (..eaGte. *Ves .. RCS [PVR] or RPV
fBWVR]).
The 15-minute duration for the loss of level indication was chosen because it is half of the EAL
duration specified in IC CSI.

If the (Feat. ÷.vess...RCS [P.VR] or RPV [BrR]) inventory level continues to lower, then
escalation to Site Area Emergency would be via IC CS1.
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ONS Basis Reference(s):

1. AP/1,2,3/A/1 700/002 Excessive RCS Leakage
2. AP/1-2,3/A/1700/030 Auxiliary Building Flood
3. NEI 99-01 CA1
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 1 - RCS Level

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

EAL:

CSl.1 Site Area Emergency

RCS level cannot be monitored for -- 30 min. (Note 1)

AND

Core uncovery is indicated by any of the following:

* UNPLANNED increase in any Table C-1 sump/tank level

" Visual observation of UNISOLABLE RCS leakage

" High alarm on RIA-3 RB Refueling Deck Shield Wall

* Erratic Source Range Monitor Indication

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has been
exceeded, or will likely be exceeded.

Table C-1 Sumps / Tanks

* RB Normal Sumps

* RB Emergency Sumps

* Core Flood Tank
* Quench Tank

* Low Activity Waste Tank
* High Activity Waste Tank

* Miscellaneous Waste Holdup Tank

* LPI Room Sumps

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15
minutes.
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In Cold Shutdown mode, the RCS will normally be intact and standard RCS level monitoring
means are available.

In the Refueling mode, the RCS is not intact and RCS level may be monitored by different
means, including the ability to monitor level visually.

In this EAL, all RCS water level indication would be unavailable for greater than 30 minutes,
and the RCS inventory loss must be detected by indirect leakage indications (Table C-1). 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. If the make-up
rate to the RCS unexplainably rises above the pre-established rate, a loss of RCS inventory
may be occurring even if the source of the leakage cannot be immediately identified. Visual
observation of significant leakage from systems connected to the RCS that cannot be isolated
could also be indicative of a loss of RCS inventory (ref. 1, 2).

Sump or tank level increases should be of a magnitude that correlates to a volume sufficient to
indicate fuel has been uncovered or uncovery is imminent.

The Reactor Vessel inventory loss may be detected by a reduction in water shielding that
causes a high alarm on the Refueling Deck Shield Wall area radiation monitor (ref. 3).

Post-TMI accident studies indicated that the installed PWR nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making such
determinations (ref. 4, 5, 6).

NEI 99-01 Basis:

This IC addresses a significant and prolonged loss of (reactor vessel/RGS-RCS ,PWR] or RPV
rBDR]) inventory control and makeup capability leading to IMMINENT fuel damage. The lost
inventory may be due to a RCS component failure, a loss of configuration control or prolonged
boiling of reactor coolant. These conditions entail major failures of plant functions needed for
protection of the public and thus warrant a Site Area Emergency declaration.

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RGSkeaotGF
vesselRCS level cannot be restored, fuel damage is probable.

Outage/shutdown contingency plans typically provide for re-Ostablishing or Vecrfoying
CONTAINMENT CLOSURE. following a loss of heat removal or RCS invenltory cntrolI
functions. -The difference in the specified RCS/reactor vessel level-s of EALs 1 .b and 2.b reflect
the fact that with 'ONTAINMENT CLOSURE established, there is a loker probability of a
fission product release to the enviFronment.

ln-E Al-3a,-The 30-minute criterion is tied to a readily recognizable event start time (i.e., the
total loss of ability to monitor level), and allows sufficient time to monitor, assess and correlate
reactor and plant conditions to determine if core uncovery has actually occurred (i.e., to
account for various accident progression and instrumentation uncertainties). It also allows
sufficient time for performance of actions to terminate leakage, recover inventory
control/makeup equipment and/or restore level monitoring.

The inability to monitor RCS (reaGtor . .esselR.S [PVe rD Or RPV [BW\R]) level may be caused
by instrumentation and/or power failures, or water level dropping below the range of available
instrumentation. If water level cannot be monitored, operators may determine that an

[Document No.] Rev. 0 Page 81 of 258



ATTACHMENT 1
EAL Bases

inventory loss is occurring by observing changes in sump and/or tank levels. Sump and/or
tank level changes must be evaluated against other potential sources of water flow to ensure
they are indicative of leakage from the RCS(.•a.t.. vess.l.R. S [PNr] or RPV [BWR]).

These-This EALs addresses concerns raised by Generic Letter 88-17, Loss of Decay Heat
Removal; SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; NUREG-1449,
Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the United
States; and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown
Management.

Escalation of the emergency classification level would be via IC CG1 or AG-1-RG1.

ONS Basis Reference(s):

1. AP/1,2,3/A/1 700/002 Excessive RCS Leakage
2. AP/1-2,3/A/1700/030 Auxiliary Building Flood
3. UFSAR Table 12-3 Area Radiation Monitors
4. UFSAR Section 7.4.1 Nuclear Instrumentation
5. OP/1,2,3/A/5102/002 Alarm Response Guide 1,2,3SA-02, A-6
6. Nuclear Safety Analysis Center (NSAC), 1980, "Analysis of Three Mile Island - Unit 2

Accident," NSAC-1
7. NEI 99-01 CS1
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Category:

Subcategory:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

1 - RCS Level

Loss of RCS inventory affecting fuel clad integrity with containment
challenged

EAL:

CGI.1 General Emergency

RCS level cannot be monitored for > 30 min. (Note 1)

AND

Core uncovery is indicated by any of the following:

" UNPLANNED increase in any Table C-1 sump/tank level due to a loss of RCS
inventory

* Visual observation of UNISOLABLE RCS leakage

* High alarm on RIA-3 RB Refueling Deck Shield Wall

* Erratic Source Range Monitor Indication

AND

Any Containment Challenge indication, Table C-2

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Note 6: If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit, declaration
of a General Emergency is not required.

Table C-1 Sumps / Tanks

* RB Normal Sumps
* RB Emergency Sumps
* Core Flood Tank
* Quench Tank
* Low Activity Waste Tank
* High Activity Waste Tank
* Miscellaneous Waste Holdup Tank
* LPI Room Sumps
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Table C-2 Containment Challenge
Indications

* CONTAINMENT CLOSURE not
established (Note 6)

" Containment hydrogen concentration
> 4%

" Unplanned rise in containment
pressure

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

CONTAINMENT CLOSURE - The action to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under all plant
conditions up to and including a loss of decay heat removal or fuel handling accident inside
containment.

As applied to ONS, Containment Closure is established when the requirements of
OP/1,2,3/A/1 502/009, Containment Closure Control, are met.

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15
minutes.

In Cold Shutdown mode, the RCS will normally be intact and standard RCS level monitoring
means are available.

In the Refueling mode, the RCS is not intact and RCS level may be monitored by different
means, including the ability to monitor level visually.

In this EAL, all RCS water level indication would be unavailable for greater than 30 minutes,
and the RCS inventory loss must be detected by indirect leakage indications (Table C-1). 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. If the make-up
rate to the RCS unexplainably rises above the pre-established rate, a loss of RCS inventory
may be occurring even if the source of the leakage cannot be immediately identified. Visual
observation of significant leakage from systems connected to the RCS that cannot be isolated
could also be indicative of a loss of RCS inventory (ref. 1, 2).
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Sump or tank level increases should be of a magnitude that correlates to a volume sufficient to
indicate fuel has been uncovered or uncovery is imminent.

The Reactor Vessel inventory loss may be detected by a reduction in water shielding that
causes a high alarm on the Refueling Deck Shield Wall area radiation monitor (ref. 3).

Post-TMI accident studies indicated that the installed PWR nuclear instrumentation will operate
erratically when the core is uncovered and that this should be used as a tool for making such
determinations (ref. 4, 5, 6).

Three conditions are associated with a challenge to Containment integrity:

1. CONTAINMENT CLOSURE not established - The status of containment closure is
tracked if plant conditions change that could raise the risk of a fission product release as
a result of a loss of decay heat removal (ref. 7). If containment closure is re-established
prior to exceeding the 30 minute core uncovery time limit then escalation to GE would
not occur.

2. Containment hydrogen > 4% - The 4% hydrogen concentration threshold is generally
considered the lower limit for hydrogen combustion. ONS is equipped with a
Containment Hydrogen Monitoring System (CHMS) that provides continuous indication
of hydrogen concentration in the containment atmosphere. The measurement capability
is provided over the range of 0% to 10%. A continuous indication of the hydrogen
concentration is not required in the control room at all times during normal operation. If
continuous indication of the hydrogen concentration is not available at all times,
continuous indication and recording shall be functioning within 90 minutes of the
initiation of the safety injection. (ref. 8, 9)

3. UNPLANNED rise in containment pressure - An unplanned pressure rise in containment
while in cold shutdown or refueling modes can threaten Containment Closure capability
and thus containment potentially cannot be relied upon as a barrier to fission product
release.

NEI 99-01 Basis:

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

Following an extended loss of core decay heat removal and inventory makeup, decay heat will
cause reactor coolant boiling and a further reduction in reactor vessel level. If RCS
RCS/rcacter vcssel level cannot be restored, fuel damage is probable.

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

The existence of an explosive mixture means, at a minimum, that the containment atmospheric
hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the lower deflagration
limit). A hydrogen burn will raise containment pressure and could result in collateral equipment

[Document No.] Rev. 0 Page 85 of 258



ATTACHMENT 1
EAL Bases

damage leading to a loss of containment integrity. It therefore represents a challenge to
Containment integrity.

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

,I-EAI• - .b,-tThe 30-minute criterion is tied to a readily recognizable event start time (i.e., the
total loss of ability to monitor level), and allows sufficient time to monitor, assess and correlate
reactor and plant conditions to determine if core uncovery has actually occurred (i.e., to
account for various accident progression and instrumentation uncertainties). It also allows
sufficient time for performance of actions to terminate leakage, recover inventory
control/makeup equipment and/or restore level monitoring.

The inability to monitor (rcactO. ... esscl!RCS [Pro] or RPV-DRCS [9'L"R) level may be caused
by instrumentation and/or power failures, or water level dropping below the range of available
instrumentation. If water level cannot be monitored, operators may determine that an
inventory loss is occurring by observing changes in sump and/or tank levels. Sump and/or
tank level changes must be evaluated against other potential sources of water flow to ensure
they are indicative of leakage from the (..eaete .ves...RCS [PW4. ] or RPV [91,qr).

Thisese EALs addresses 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.

ONS Basis Reference(s):

1. AP/1,2,3/A/1700/002 Excessive RCS Leakage
2. AP/1-2,3/A/1700/030 Auxiliary Building Flood
3. UFSAR Table 12-3 Area Radiation Monitors
4. UFSAR Section 7.4.1 Nuclear Instrumentation
5. OP/lI/A/6101/002; OP/2/A/6102/002; OP/3/A/6103/002 Alarm Response Guide 1,2,3SA-02,

A-6
6. Nuclear Safety Analysis Center (NSAC), 1980, "Analysis of Three Mile Island - Unit 2

Accident," NSAC-1
7. OP/1,2,3/A/1 502/009 Containment Closure Control
8. UFSAR Section 9.3.7 Containment Hydrogen Monitoring System
9. UFSAR Section 15.16.3 Evaluation of Hydrogen Concentrations
10. NEI 99-01 CG1
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Category:

Subcategory:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

2 - Loss of Essential AC Power

Loss of all but one AC power source to essential buses for 15 minutes
or longer

EAL:

CU2.1 Unusual Event

AC power capability, Table C-3, to essential 4160 V buses MFB-1 and MFB-2 reduced to a
single power source for > 15 min. (Note 1)

AND

Any additional single power source failure will result in loss of all AC power to SAFETY
SYSTEMS

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table C-3 AC Power Sources

Offsite:

* Unit Normal Transformer (backcharged)

* Unit Startup Transformer (SWYD)

* Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)
Emergency:

• Unit Startup Transformer (Keowee)

* Another Unit Startup Transformer (aligned) (Keowee)

* CT4

* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, NM - No Mode

Definition(s):

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 1 OCFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;
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(3) The capability to prevent or mitigate the consequences of accidents which could result

in potential offsite exposures.

ONS Basis:
For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 min, whether or not the
buses are currently powered from it.

The condition indicated by this EAL is the degradation of the offsite and onsite power sources
such that any additional single failure would result in a loss of all AC power to the emergency
buses. 4160 V buses MFB-1 and MFB-2 are the essential buses (ref. 1).

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via a
Transformer CT5 (ref. 2).

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer (ref. 3).

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL (ref. 3).

This cold condition EAL is equivalent to the hot condition EAL SA1.1.

NEI 99-01 Basis:

This IC describes a significant degradation of offsite and onsite AC power sources such that
any additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In
this condition, the sole AC power source may be powering one, or more than one, train of
safety-related equipment.

When in the cold shutdown, refueling, or defueled-no mode, this condition is not classified as
an Alert because of the increased time available to restore another power source to service.
Additional time is available due to the reduced core decay heat load, and the lower
temperatures and pressures in various plant systems. Thus, when in these modes, this
condition is considered to be a potential degradation of the level of safety of the plant.

An "AC power source" is a source recognized in AOPs and EOPs, and capable of supplying
required power to an essential bus. Some examples of this condition are presented below.
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A loss of all offsite power with a concurrent failure of all but one eMe•geAGY-essential
power source (e.g., an Osite diesel ge.er.ator) (e.g., CT4, CT5, CT1 (Keowee).

^A loss of all off-site power and lss of all mcregcncy power SOUrces (e.g., onsite diesel
generators) with a single train of emnergency buses being back fed fromn the unit mi
generateF.
A loss of emergeRny-essential power sources (e.g., onsite diesel generators) (e.g.,
CT4, CT5, CT1, 2, 3 (Keowee)) with a single train of emergeRny-essential buses being
back-fed from an offsite power source.

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

The subsequent loss of the remaining single power source would escalate the event to an Alert
in accordance with IC CA2.

ONS Basis Reference(s):
1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 CU2
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Category:

Subcategory:

Initiating Condition:

C - Cold Shutdown / Refueling System Malfunction

2 - Loss of Essential AC Power

Loss of all offsite and all emergency AC power to essential buses for
15 minutes or longer

EAL:

CA2.1 Alert

Loss of all offsite and all emergency AC power capability, Table C-3, to essential 4160 V
buses MFB-1 and MFB-2 for > 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has been
exceeded, or will likely be exceeded.

Table C-3 AC Power Sources

Offsite:

* Unit Normal Transformer (backcharged)

* Unit Startup Transformer (SWYD)

* Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)
Emergency:

* Unit Startup Transformer (Keowee)

* Another Unit Startup Transformer (aligned) (Keowee)
* CT4

* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, NM - No Mode

ONS Basis:

For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 min, whether or not the
buses are currently powered from it.

The condition indicated by this EAL is the degradation of the offsite and onsite power sources
resulting in a loss of all AC power to the emergency buses. 4160 V buses MFB-1 and MFB-2
are the essential buses (ref. 1).

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
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units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via a
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL (ref. 3).

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

NEI 99-01 Basis:

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

When in the cold shutdown, refueling, or defueled-no mode, this condition is not classified as a
Site Area Emergency because of the increased time available to restore an emergency bus to
service. Additional time is available due to the reduced core decay heat load, and the lower
temperatures and pressures in various plant systems. Thus, when in these modes, this
condition represents an actual or potential substantial degradation of the level of safety of the
plant.

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

Escalation of the emergency classification level would be via IC CS1 or AS-1-RS1.

ONS Basis Reference(s):

1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 CA2
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 3 - RCS Temperature

Initiating Condition: UNPLANNED increase in RCS temperature

EAL:

CU3.1 Unusual Event

UNPLANNED increase in RCS temperature to > 200OF due to loss of decay heat removal
capability

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (200*F, ref. 1). These include cold leg
(Tc) temperature indications, hot leg (Th) temperature indications with RCPs running, CETCs
and LPI cooler outlet temperature indications (ref. 2).

However, if Low Pressure Injection (LPI) flow is lost, the normal temperature elements used to
monitor RCS temperature are not accurate indicators of RCS temperature. The CETCs are the
design instruments for these conditions. For some periods of time the CETCs may not be
available. The current practices concerning determining time to boil can be used in the
evaluation of these EALs. Without CETC indication and with a loss of LPI flow the following
guidance should be used (ref. 2):

" Use the predetermined "time to boil" data for evaluating these EALs. This approach
reflects the relatively small numerical difference between the typical Technical
Specification cold shutdown temperature limit of 200'F and the boiling temperature of
RCS water with the plant in Mode 5 or 6.

* Alternately, the Control Room staff may use a procedure or user aid to determine when
RCS temperature will likely exceed 200°F given the actual plant conditions (e.g., using a
heat-up curve).

NEI 99-01 Basis:

This IC addresses an UNPLANNED increase in RCS temperature above the Technical
Specification cold shutdown temperature limit , or the inability to determine RCS tem.perature
aPdIvel&and represents a potential degradation of the level of safety of the plant. If the RGS
RCS is not intact and CONTAINMENT CLOSURE is not established during this event, the
Em..ergency Dir ectrEmergency Coordinator should also refer to IC CA3.

A momentary UNPLANNED excursion above the Technical Specification cold shutdown
temperature limit when the heat removal function is available does not warrant a classification.
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EAL-#4This EAL involves a loss of decay heat removal capability, or an addition of heat to the
RGS-RCS in excess of that which can currently be removed, such that reactor coolant
temperature cannot be maintained below the cold shutdown temperature limit specified in
Technical Specifications. During this condition, there is no immediate threat of fuel damage
because the core decay heat load has been reduced since the cessation of power operation.

During an outage, the level in the reactor vessel will normally be maintained at or above the
reactor vessel flange. Refueling evolutions that lower water level below the reactor vessel
flange are carefully planned and controlled. A loss of forced decay heat removal at reduced
inventory may result in a rapid increase in reactor coolant temperature depending on the time
after shutdown.

EIAL #2 reflects a condition where the•e has been a significant los of instrumentation
capability necessary, to mGontor ROS conditions and operators would bhe un-able to monEitor key
parameters nccessar' to assure core decay heat r.emval. DuFrig this condition, there is no
immediate threat of fuel damage because the core decay heat load has been reduced since
the cessation of power operation.

Fifteen minutes was selected as a threshold to_ exclude transient or mo)mentary loses

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

ONS Basis Reference(s):
1. ONS Technical Specifications Table 1.1-1
2. AP/1,2,3/A/1 700/026 Loss of Decay Heat Removal
3. NEI 99-01 CU3
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 3 - RCS Temperature

Initiating Condition: UNPLANNED increase in RCS temperature

EAL:

CU3.2 Unusual Event

Loss of all RCS temperature and RCS level indication for > 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

5 - Cold Shutdown, 6- Refueling

Definition(s):

None

ONS Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (200°F, ref. 1). These include cold leg
(Tc) temperature indications, hot leg (Th) temperature indications with RCPs running, CETCs
and LPI cooler outlet temperature indications (ref. 2).
Several instruments are capable of providing indication of RCS level including pressurizer
level, RVLIS, LT-5 and local monitor (ref. 3).

NEI 99-01 Basis:

This ,-EAL addresses an UNPLANNED icrcase ian ROS temperature abo'... e the Technical
Sp.dfi.atinc Geld shutdown temperature limit, er the inability to determine RCS temperature
and level, and represents a potential degradation of the level of safety of the plant. If the RCS
is not intact and CONTAINMENT CLOSURE is not established during this event, the
Emergecy DireGt oEmergency Coordinator should also refer to IC CA3.

A m.mentar3' UNPLANNED excursion above the Technical Specification cold shutdown
temperature limit when the heat removal fuRntioR is available does -n t warra•t a classifiao

EAL, #1 in•vlves a loss of decay heat removal ,apability, or aR additioR of heat to the
RCS in oxcess of that which can currently be removed, such that reactor coolant temperaturo
cannot b"-e maintained below the cold shutdown temperature limit specified in T-echnical
Specifications. DuFrig this condition, there is no immediate threat of fuel damage becauseth
corFe decay heat load has been reduced Since the cessation of power operation.

During an outage, the level in the reactorF vessel will normally be mnaintained above the
reactor vessel flange. Refueling evolutions that lower water'leeveel below the reactor vessel
flange are carefully planned and con-t-rolleed. A lo6s of forced decay heat removal at red-uned-
inventor'y ma" result in a rapid icesinratrcoo-l-ant temnperature depending on the time
after shutdown.
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EAL4#2This EAL reflects a condition where there has been a significant loss of instrumentation
capability necessary to monitor RCS conditions and operators would be unable to monitor key
parameters necessary to assure core decay heat removal. During this condition, there is no
immediate threat of fuel damage because the core decay heat load has been reduced since
the cessation of power operation.

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

Escalation to Alert would be via IC CA1 based on an inventory loss or IC CA3 based on
exceeding plant configuration-specific time criteria.
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ONS Basis Reference(s):
1. ONS Technical Specifications Table 1.1-1
2. AP/1,2,3/A/1700/026 Loss of Decay Heat Removal
3. UFSAR Section 7.5.2.2 Inadequate Core Cooling Instruments
4. NEI 99-01 CU3
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Category: C - Cold Shutdown I Refueling System Malfunction

Subcategory: 3 - RCS Temperature

Initiating Condition: Inability to maintain plant in cold shutdown

EAL:

CA3.1 Alert

UNPLANNED increase in RCS temperature to > 2000 F for > Table C-4 duration
(Note 1)

OR

UNPLANNED RCS pressure increase > 10 psig due to a loss of RCS cooling (this EAL
does not apply during water-solid plant conditions)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that the applicable
time has been exceeded, or will likely be exceeded.

Table C-4: RCS Heat-up Duration Thresholds

CONTAINMENT
RCS Status CLOSURE Status Heat-up Duration

Intact (but not
REDUCED N/A 60 min.*
INVENTORY)

Not intact established 20 min.*
OR

REDUCED INVENTORY not established 0 min.
* If an RCS heat removal system is in operation within this time frame and RCS temperature is

being reduced, the EAL is not applicable.

Mode Applicability:

5 - Cold Shutdown, 6- Refueling

Definition(s):

CONTAINMENT CLOSURE - The action to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under all plant
conditions up to and including a loss of decay heat removal or fuel handling accident inside
containment.

As applied to ONS, Containment Closure is established when the requirements of
OP/1,2,3/NI1502/009, Containment Closure Control, are met.

UNPLANNED -. A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

REDUCED INVENTORY - Condition with fuel in the reactor vessel and the level lower than
three feet below the reactor vessel flange (RCS level < 50" on LT-5)
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ONS Basis:

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (200'F, ref. 1). These include cold leg
(T,) temperature indications, hot leg (Th) temperature indications with RCPs running, CETCs
and LPI cooler outlet temperature indications (ref. 2).

However, if Low Pressure Injection (LPI) flow is lost, the normal temperature elements used to
monitor RCS temperature are not accurate indicators of RCS temperature. The CETCs are the
design instruments for these conditions. For some periods of time the CETCs may not be
available. The current practices concerning determining time to boil can be used in the
evaluation of these EALs. Without CETC indication and with a loss of LPI flow the following
guidance should be used (ref. 2):

* Use the predetermined "time to boil" data for evaluating these EALs. This approach
reflects the relatively small numerical difference between the typical Technical
Specification cold shutdown temperature limit of 200°F and the boiling temperature of
RCS water with the plant in Mode 5 or 6.

" Alternately, the Control Room staff may use a procedure or user aid to determine when
RCS temperature will likely exceed 200°F given the actual plant conditions (e.g., using a
heat-up curve).

Numerous RCS pressure instruments are capable of measuring pressure to less than 10 psia
including RCS low range cooldown pressure indicators RC-P-0086A/B (ref. 3).

NEI 99-01 Basis:

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

A momentary UNPLANNED excursion above the Technical Specification cold shutdown
temperature limit when the heat removal function is available does not warrant a classification.

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

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

Finally, in the case where there is an increase in RCS temperature, the RCS is not intact or is
at reduced inventory--P-WR, and CONTAINMENT CLOSURE is not established, no heat-up
duration is allowed (i.e., 0 minutes). This is because 1) the evaporated reactor coolant may be
released directly into the containment atmosphere and subsequently to the environment, and
2) there is reduced reactor coolant inventory above the top of irradiated fuel.

EAL-#2The RCS pressure increase threshold provides a pressure-based indication of RCS
heat-up in the absence of RCS temperature monitoring capability.
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Escalation of the emergency classification level would be via IC CS1 or AS-1-RS1.

ONS Basis Reference(s):

1. ONS Technical Specifications Table 1.1-1
2. AP/1,2,3/A/1700/026 Loss of Decay Heat Removal
3. IP/1,2,3/A/0200/047A Reactor Coolant System LTOP Instrument Calibration
4. NEI 99-01 CA3
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Category: C - Cold Shutdown / Refueling System Malfunction

Subcategory: 4 - Loss of Vital DC Power

Initiating Condition: Loss of Vital DC power for 15 minutes or longer

EAL:

CU4.1 Unusual Event

Indicated voltage is < 105VDC on vital DC buses required by Technical Specifications for
> 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

None

ONS 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. The fifteen minute interval
is intended to exclude transient or momentary power losses.

For each unit, two independent and physically separated 125 volt DC batteries and DC buses
are provided for the vital instrumentation and control power system. (ref. 1, 2). Minimum DC
bus voltage is 110 VDC (ref. 3).

This EAL is the cold condition equivalent of the hot condition loss of DC power EAL SS2.1.

NEI 99-01 Basis:

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

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

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
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Depending upon the event, escalation of the emergency classification level would be via IC
CA1 or CA3, or an IC in Recognition Category AR.

ONS Basis Reference(s):
1. UFSAR Figure 8.5 Typical DC and AC Vital Power System - Single Line
2. UFSAR Section 8.3.2 DC Power Systems
3. EP/*/A/1800/001 Blackout Tab
4. Technical Specifications 3.8.4 DC Sources - Shutdown
5. NEI 99-01 CU4
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Category:

Subcategory:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

5 - Loss of Communications

Loss of all onsite or offsite communications capabilities

CU5.1 Unusual Event

Loss of all Table C-5 onsite communication methods

OR

Loss of all Table C-5 offsite communication methods

OR

Loss of all Table C-5 NRC communication methods

Table C-5 Communication Methods

System Onsite Offsite NRC

Commercial phone service X X X

ONS site phone system X X X

EOF phone system X X X

Public Address system X

Onsite radio system X

DEMNET X

Offsite radio system X

NRC Emergency Telephone System X

Satellite Phone X X X

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling, NM - No Mode

Definition(s):

None
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ONS Basis:

Onsite, offsite and NRC communications include one or more of the systems listed in Table
C-5 (ref. 1).

1. Commercial phone service

The Commercial phone service does not go through the site telephone system.

2. ONS site phone system

The site phone system is generator and battery backed with:

" Fiber-Optic to Charlotte GO (65 lines)

* Telephone line to Easley (6 circuits)

" Anderson (4 lines)

" Six Mile (4 lines)

" Site Telephone System: Inward and outward direct dial available from the Control
Room, TSC, and OSC

3. EOF phone system

The emergency communications systems at the Charlotte EOF are designed to ensure the
reliable, timely flow of information between all parties having an emergency response role.

4. Public Address (Paging) system

The paging system provides paging and party line communications between stations
located throughout the plant. Inside and outside type wall and desk-mounted stations are
used to communicate between roaming personnel and fixed work locations. Plant-wide
instructions are issued using the paging feature.

5. Onsite radio system

The onsite radio system receives emergency backup power from Keowee Hydro Units
supporting communications with: Control Room 1&2, 3, Fire Brigade, Chemistry, Safety,
Radiation Protection, Maintenance, Medical Emergency Response Team, and Hazardous
Materials Response Team.

6. DEMNET

DEMNET is the primary means of offsite communication. This circuit allows
intercommunication among the EOF, TSC, control room, counties, and states. DEMNET
operates as an internet based (VoIP) communications system with a satellite back-
up. Should the internet transfer rate become slow or unavailable, the DEMNET will
automatically transfer to satellite mode.

7. Offsite radio system

The offsite radio system is battery backed supporting communications with: Control Room
Units 1&2, TSC, Field Monitoring Teams, EOF, counties and State of South Carolina.
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8. NRC Emergency Telephone System (ETS)

The NRC uses a Duke Energy dedicated telephone line which allows direct telephone
communications from the plant to NRC regional and national offices. The Duke Energy
communications line provides a link independent of the local public telephone network.
Telephones connected to this network are located in the Oconee Control Rooms, Technical
Support Center, and Emergency Operations Facility and can be used to establish NRC
Emergency Notification System (ENS) and Health Physics Network (HPN) capability.

9. Satellite Phone

Satellite Phones can be used for both internal and external communications

This EAL is the cold condition equivalent of the hot condition EAL SU7.1.

NEI 99-01 Basis:

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

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

&AL-#4The first EAL condition addresses a total loss of the communications methods used in
support of routine plant operations.

EAL--#2The second EAL condition addresses a total loss of the communications methods used
to notify all OROs of an emergency declaration. The OROs referred to here are--see
De...le.pe. Notes) the State EOC and FEO, Pickens County E-OGsLEC and EOC, and Oconee
County LEC and EOC.-

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

ONS Basis Reference(s):

1. ONS Emergency Plan, Section 7.2 Communications Systems
2. NEI 99-01 CU5
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Category:

Subcategory:

Initiating Condition:

EAL:

C - Cold Shutdown / Refueling System Malfunction

6 - Hazardous Event Affecting Safety Systems

Hazardous event affecting a SAFETY SYSTEM needed for the current
operating mode

CA6.1 Alert

The occurrence of any Table C-6 hazardous event

AND EITHER:

" Event damage has caused indications of degraded performance in at least one
train of a SAFETY SYSTEM needed for the current operating mode

" The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM component or
structure needed for the current operating mode

Table C-6 Hazardous Events

* Seismic event (earthquake)

* Internal or external FLOODING event

* High winds or tornado strike

* FIRE

* EXPLOSION

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

Mode Applicability:

5 - Cold Shutdown, 6 - Refueling

Definition(s):

EXPLOSION - A rapid, violent and catastrophic failure of a piece of equipment due to
combustion, chemical reaction or overpressurization. A release of steam (from high energy
lines or components) or an electrical component failure (caused by short circuits, grounding,
arcing, etc.) should not automatically be considered an explosion. Such events require a post-
event inspection to determine if the attributes of an explosion are present.

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.

FLOODING - A condition where water is entering a roomor area faster than installed
equipment is capable of removal, resulting in a rise of water level within the room or area.
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SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 1OCFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

VISIBLE DAMAGE - Damage to a component or structure that is readily observable without
measurements, testing, or analysis. The visual impact of the damage is sufficient to cause
concern regarding the operability or reliability of the affected component or structure.

ONS Basis:

* The significance of seismic events are discussed under EAL HU2.1 (ref. 1).

* Internal FLOODING may be caused by events such as component failures, equipment
misalignment, or outage activity mishaps.

* External flooding at ONS is highly unlikely since the probable maximum flood (PMF) would
be contained by the Keowee Reservoir. Plant grade elevation is 796.0 ft MSL. The
minimum external access elevation for the Auxiliary, Turbine, and Service Buildings is
796.5 ft MSL which provides a 6 inch water sill. (ref. 2)

" High winds in excess of design (95 mph) or tornado strikes can cause significant structural
damage (ref. 3).

* Areas containing functions and systems required for safe shutdown of the plant are
identified by fire area (ref. 4, 5).

* An explosion that degrades the performance of a SAFETY SYSTEM train or visibly
damages a SAFETY SYSTEM component or structure would be classified under this EAL.

NEI 99-01 Basis:

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a
structure containing SAFETY SYSTEM components, needed for the current operating mode.
This condition significantly reduces the margin to a loss or potential loss of a fission product
barrier, and therefore represents an actual or potential substantial degradation of the level of
safety of the plant.

,AL !-.1The first conditional addresses damage to a SAFETY SYSTEM train that is in
service/operation since indications for it will be readily available. The indications of degraded
performance should be significant enough to cause concern regarding the operability or
reliability of the SAFETY SYSTEM train.

EAL !-.b.2The second conditional addresses damage to a SAFETY SYSTEM component that
is not in service/operation or readily apparent through indications alone, or to a structure
containing SAFETY SYSTEM components. Operators will make this determination based on
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the totality of available event and damage report information. This is intended to be a brief

assessment not requiring lengthy analysis or quantification of the damage.

Escalation of the emergency classification level would be via IC CS1 or AS-1-RSI.

ONS Basis Reference(s):

1. AP/O/A/1700/005 Earthquake
2. UFSAR Section 3.4.1.1 Flood Protection Measures for Seismic Class I Structures
3. UFSAR Section 3.3.1.1 Design Wind Velocity
4. OSS-0254.00-00-4008 Design Bases Specification for Fire Protection
5. AP/1,2,3/A/1700/050 Challenging Plant Fire
6. NEI 99-01 CA6
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Category H - Hazards and Other Conditions Affecting Plant Safety

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.

1. Security

Unauthorized entry attempts into the PROTECTED AREA, bomb threats, sabotage
attempts, and actual security compromises threatening loss of physical control of the plant.

2. Seismic Event

Natural events such as earthquakes have potential to cause plant structure or equipment
damage of sufficient magnitude to threaten personnel or plant safety.

3. Natural or Technology Hazard

Other natural and non-naturally occurring events that can cause damage to plant facilities
include tornados, FLOODING, hazardous material releases and events restricting site
access warranting classification.

4. Fire

Fires can pose significant hazards to personnel and reactor safety. Appropriate for
classification are fires within the Plant PROTECTED AREA or which may affect operability
of equipment needed for safe shutdown

5. Hazardous Gas

Toxic, corrosive, asphyxiant or flammable gas leaks can affect normal plant operations or
preclude access to plant areas required to safely shutdown the plant.

6. 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.

7. Emercgency Coordinator 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 Coordinator the latitude to classify emergency conditions
consistent with the established classification criteria based upon Emergency Coordinator
judgment.
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Category: H - Hazards

Subcategory: 1 - Security

Initiating Condition: Confirmed SECURITY CONDITION or threat

EAL:

HUI.1 Unusual Event

A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by the
Security Shift Supervision

OR
Notification of a credible security threat directed at the site

OR

A validated notification from the NRC providing information of an aircraft threat

Mode Applicability:

All

Definition(s):

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.

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

ONS Basis:

This EAL is based on the Duke Energy Physical Security Plan for ONS (ref. 1).

NEI 99-01 Basis:

This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM
equipment, and thus represent a potential degradation in the level of plant safety. Security
events which do not meet one of these EALs are adequately addressed by the requirements of
10 CFR § 73.71 or 10 CFR § 50.72. Security events assessed as HOSTILE ACTIONS are
classifiable under ICs HAl, HS1 and HGI.

Timely and accurate communications between Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event. Classification of these
events will initiate appropriate threat-related notifications to plant personnel and Offsite
Response Organizations.
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Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

EAL-#,!The first threshold references (site-speefie-the security shift supervisi-on•)Security Shift
Supervision because these are the individuals trained to confirm that a security event is
occurring or has occurred. Training on security event confirmation and classification is
controlled due to the nature of Safeguards and 10 CFR § 2.39 information.

EAL4#2The second threshold addresses the receipt of a credible security threat. The
credibility of the threat is assessed in accordance with (site speGife .p.O.edu.e)the Duke
Energy Physical Security Plan for ONS.

EAL4#3The third threshold addresses the threat from the impact of an aircraft on the plant.
The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an aircraft. The status and size of the plane may also be provided by NORAD
through the NRC. Validation of the threat is performed in accordance with AP/O/A/1700/045
Site Security Threats (ref. 2)(site specific procedure).

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Duke Energy Physical Security Plan for ONS (ref. 1).

Escalation of the emergency classification level would be via IC HAl.

ONS Basis Reference(s):

1. Duke Energy Physical Security Plan for ONS
2. AP/O/AI1700/045 Site Security Threats
3. NEI 99-01 HU1
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Category: H - Hazards

Subcategory: 1 - Security

Initiating Condition: Hostile action within the OWNER CONTROLLED AREA or airborne
attack threat within 30 minutes

EAL:

HAI.1 Alert

A HOSTILE ACTION is occurring or has occurred within the OWNER CONTROLLED
AREA as reported by the Security Shift Supervision

OR

A validated notification from NRC of an aircraft attack threat within 30 min. of the site

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. Non-terrorism-based EALs
should be used to address such activities (i.e., this may include violent acts between
individuals in the owner controlled area).

OWNER CONTROLLED AREA - Area outside the PROTECTED AREA fence that immediately
surrounds the plant. Access to this area is generally restricted to those entering on official
business.

ONS Basis:

None

NEI 99-01 Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the OWNER CONTROLLED
AREA or notification of an aircraft attack threat. This event will require rapid response and
assistance due to the possibility of the attack progressing to the PROTECTED AREA, or the
need to prepare the plant and staff for a potential aircraft impact.

Timely and accurate communications between Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event.

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or
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sheltering). The Alert declaration will also heighten the awareness of Offsite Response
Organizations (OROs), allowing them to be better prepared should it be necessary to consider
further actions.

This IC does not apply to incidents that are accidental events, acts of civil disobedience, or
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.
Reporting of these types of events is adequately addressed by other EALs, or the
requirements of 10 CFR § 73.71 or 10 CFR § 50.72.

EAL #4The first threshold is applicable for any HOSTILE ACTION occurring, or that has
occurred, in the OWNER CONTROLLED AREA. This includes any action directed against an
ISFSI that is located outside the plant PROTECTED AREA.

EAL4#2The second threshold addresses the threat from the impact of an aircraft on the plant,
and the anticipated arrival time is within 30 minutes. The intent of this EAL is to ensure that
threat-related notifications are made in a timely manner so that plant personnel and OROs are
in a heightened state of readiness. This EAL is met when the threat-related information has
been validated in accordance with AP/O/AI1 700/045 Site Security Threats (ref. 2). (site-speGifie
preoed

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the
threat involves an aircraft. The status and size of the plane may be provided by NORAD
through the NRC.

In some cases, it may not be readily apparent if an aircraft impact within the OWNER
CONTROLLED AREA was intentional (i.e., a HOSTILE ACTION). It is expected, although not
certain, that notification by an appropriate Federal agency to the site would clarify this point. In
this case, the appropriate federal agency is intended to be NORAD, FBI, FAA or NRC. The
emergency declaration, including one based on other ICs/EALs, should not be unduly delayed
while awaiting notification by a Federal agency.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Duke Energy Physical Security Plan for ONS (ref. 1).

Escalation of the emergency classification level would be via IC HSI.

ONS Basis Reference(s):

1. Duke Energy Physical Security Plan for ONS
2. AP/0/A/1700/045 Site Security Threats
3. NEI 99-01 HA1
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Category: H - Hazards

Subcategory: 1 - Security

Initiating Condition: Hostile Action within the PROTECTED AREA

EAL:

HSl.1 Site Area Emergency

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the Security Shift Supervision

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

The Security Shift Supervision are the designated on-site personnel qualified and trained to
confirm that a security event is occurring or has occurred. Training on security event
classification confirmation is closely controlled due to the strict secrecy controls placed on the
Duke Energy Physical Security Contingency Plan for ONS (Safeguards) information. (ref. 1)

NEI 99-01 Basis:

This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA.
This event will require rapid response and assistance due to the possibility for damage to plant
equipment.

Timely and accurate communications between Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event (ref. 1, 2).

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

As time and conditions allow, these events require a heightened state of readiness by the plant
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or
sheltering). The Site Area Emergency declaration will mobilize Offsite Response Organization
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(ORO) resources and have them available to develop and implement public protective actions

in the unlikely event that the attack is successful in impairing multiple safety functions.

This IC does not apply to a HOSTILE ACTION directed at an ISFSI PROTECTED AREA
located outside the PROTECTED AREA; such an attack should be assessed using IC HA1. It
also does not apply to incidents that are accidental events, acts of civil disobedience, or
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc.
Reporting of these types of events is adequately addressed by other EALs, or the
requirements of 10 CFR § 73.71 or 10 CFR § 50.72.

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Duke Energy Physical Security Plan for'ONS (ref. 1).

Escalation of the emergency classification level would be via IC HGI.

ONS Basis Reference(s):

1. Duke Energy Physical Security Plan for ONS
2. AP/OIA/1700/045 Site Security Threats
3. NEI 99-01 HS1
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Category:

Subcategory:

H - Hazards

1 -Security

Initiating Condition: Hostile Action resulting in loss of physical control of the facility

EAL:

HGI.1 General Emergency

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the Security Shift Supervision

AND EITHER of the following has occurred:

Any of the following safety functions cannot be controlled or maintained

" Reactivity

* Core cooling

" RCS heat removal

OR

Damage to spent fuel has occurred or is IMMINENT

Mode Applicability:

All

Definition(s):

HOSTILE ACTION- An act toward ONS 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 ONS. 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).

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

Indications of damaged spent fuel are provided in AP/1,2,3/A/1 700/009 Spent Fuel Damage
(ref. 4).

NEI 99-01 Basis:

This IC addresses an event in which a HOSTILE FORCE has taken physical control of the
facility to the extent that the plant staff can no longer operate equipment necessary to maintain
key safety functions. It also addresses a HOSTILE ACTION leading to a loss of physical
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control that results in actual or IMMINENT damage to spent fuel due to 1) damage to a spent
fuel pool cooling system (e.g., pumps, heat exchangers, controls, etc.) or, 2) loss of spent fuel
pool integrity such that sufficient water level cannot be maintained.

Timely and accurate communications between the Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event (ref. 2, 3).

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage Installation Security Program].

Emergency plans and implementing procedures are public documents; therefore, EALs should
not incorporate Security-sensitive information. This includes information that may be
advantageous to a potential adversary, such as the particulars concerning a specific threat or
threat location. Security-sensitive information should be contained in non-public documents
such as the Duke Energy Physical Security Plan for ONS (ref.1).

ONS Basis Reference(s):

1. Duke Energy Physical Security Plan for ONS
2. AP/0/A/1700/045 Site Security Threats
3. AP/0/A/1700/046 Extensive Damage Mitigation
4. AP/1,2,3/A/1 700/009 Spent Fuel Damage
5. NEI 99-01 HG1
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 2 - Seismic Event

Initiating Condition: Seismic event greater than DBE levels

EAL:

HU2.1 Unusual Event

Seismic event > DBE as indicated by EITHER of the following:

* 1SA-9/E-1 (SEISMIC TRIGGER) alarm

• 3SA-9/E-1 (SEISMIC TRIGGER) alarm

Mode Applicability:

All

Definition(s):

None

ONS Basis:

This EAL is based on a VALID receipt of either of the specified seismic trigger alarms. In
addition, exceedance of Operating Basis Earthquake ground acceleration can also be
determined by either of the following assessments (ref. 2):

• Strong Motion Accelerometer Recorder tape analysis 2- 0.05g

• Tendon Gallery Peak Acceleration Recorder results per AM/1/A/0125/002A - 0.05g

However, the above assessments cannot be completed within 15 minutes of the seismic event.

The design basis earthquake ground acceleration at the site is 0.05g. The maximum
hypothetical earthquake ground acceleration is 0.1Og and 0.15g for Class 1 structures founded
on bedrock and overburden respectively. For ONS, the Operating Basis Earthquake (OBE) is
equivalent to the Design Basis Earthquake (DBE). (ref. 1)

If an earthquake of 2! 0.05 g has occurred on site, all units are required to be shut down to
Mode 5 once a plant damage assessment is complete along with the completion of any
needed repairs to support the units ability to achieve safe shutdown. (ref. 2)

Earthquake instrumentation is the SMA-3 system consisting of a central recording system,
control panel, one TS-3 triaxial seismic trigger package, and two force-balance triaxial
accelerometer packages. The seismic trigger and one accelerometer of the SMA-3 system are
located in the Unit 1 Tendon Gallery. Also, a second accelerometer is located directly above at
elevation 797' +6" in the Oconee 1 Reactor Building. The recorder for the system is located in
the Unit 1 Cable Room. Also, a seismic trigger/switch is located in the Unit 1 tendon gallery.
The TS-3 has a preset acceleration threshold of 0.05g which activates the statalarm in Units 1
and 3 control rooms, when design conditions occur. (ref. 3)

To avoid inappropriate emergency classification resulting from spurious actuation of the
seismic instrumentation or felt motion not attributable to seismic activity, an offsite agency
(USGS, National Earthquake Information Center (NEIC)) can confirm that an earthquake has
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occurred in the area of the plant. Such confirmation should not, however, preclude a timely
emergency declaration based on receipt of the OBE alarm. The NEIC can be contacted by
calling (303) 273-8500 (ref. 2). Select option #1 and inform the analyst you wish to confirm
recent seismic activity in the vicinity of ONS. If requested, provide the analyst with the
following ONS coordinates: 340 47' 38.2" north latitude, 820 53' 55.4" west longitude (ref. 4).
Alternatively, near real-time seismic activity can be accessed via the NEIC website:

http://earthquakeusgs.gov/eqcenterl

NEI 99-01 Basis:

This IC addresses a seismic event that results in accelerations at the plant site greater than
those specified for an Operating Basis Earthquake (OBE). An earthquake greater than an
OBE but less than a Safe Shutdown Earthquake (SSE) should have no significant impact on
safety-related systems, structures and components; however, some time may be required for
the plant staff to ascertain the actual post-event condition of the plant (e.g., performs walk-
downs and post-event inspections). Given the time necessary to perform walk-downs and
inspections, and fully understand any impacts, this event represents a potential degradation of
the level of safety of the plant.

Event verification with external sources should not be necessary during or following an OBE.
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a
seismic event (e.g., lateral accelerations in excess of 0.08g05g). The Shift Manager or
Emergency Di-eGtOF-Coordinator may seek external verification if deemed appropriate (e.g., a
call to the USGS, check internet news sources, etc.); however, the verification action must not
preclude a timely emergency declaration.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):

1. UFSAR Section 3.2.1.3 Seismic Loading Conditions
2. AP/O/A/1700/005 Earthquake
3. UFSAR Section 3.7.4 Seismic Instrumentation Program
4. UFSAR Section 2.1.1.1 Specification of Location
5. NEI 99-01 HU2
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3 - Natural or Technological Hazard

Initiating Condition: Hazardous event

EAL:

HU3.1 Unusual Event

A tornado strike within the PROTECTED AREA

Mode Applicability:

All

Definition(s):

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

Response actions associated with a tornado onsite is provided in AP/O/A/1700/006, Natural
Disaster (ref. 1).

If damage is confirmed visually or by other in-plant indications, the event may be escalated to
an Alert under EAL CA6.1 or SA9.1.

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

NEI 99-01 Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant.

EAL -# EAL HU3.1 addresses a tornado striking (touching down) within the PROTECTED
AREA.

EAL #2 addresses flooding of a building room or area that results in operator-s isolating poGe
to a SAFETY SYSTEM comTponent due to water level or other wetting conccrns. Classification
is also requ_ iredA if the water leeal or reled wettinng causes an -Ra ut-omatiirsolan of A SAFE-TY
SYSTEM co•mponent frm its powe• Source (e.g., a breaker or relay trip). To warrant

clasifcatonoperability of the affected component must be required by Technica
Specifications for the current operating moede.-
E=AL #3 addresses a hazzardous-19 maeral Vent orFiginating at an offsito location ;And ot
sufficient magnitude to impede the mo'.e'emet of personnel within the PROTECTED AREA..

E.AL16 addIresses A event that causes an On site impedi[mment to vohi0age 9ofvemen
and signifficant enough to prohibit the plant st-aff fro-m _Accssn th-ieusn Fesonal
vehirdlos. Examples of such;n eveAnt- includeOp Site flooding casdb urcnheavy rains,
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up river wacFelcases, dam failure, ctc., orF an on sate train derailment blockIing the access,

This E=ALS is nt intended apply to routine impediments such as fog, snow., ceorvehicle
breakdOwns or accidents, but rather t nEre signficant conditios such a t Hicn
Andrew strike on Tu, rkey Po~int in 1992, the flooding around the Cooper Station duFrin the
Midwest floods of 1993, or the floodfing aro9und Ft. Calhoun StationR in 20-11.

EAL #15 addresses (site -specific description).
Escalation of the emergency classification level would be based on ICs in Recognition
Categories AR, F, S or C.

ONS Basis Reference(s):
1. APIO/A/1 700/006 Natural Disaster
2. NEI 99-01 HU3
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3 - Natural or Technological Hazard

Initiating Condition: Hazardous event

EAL:

HU3.2 Unusual Event

Internal room or area FLOODING of a magnitude sufficient to require manual or automatic
electrical isolation of a SAFETY SYSTEM component needed for the current operating
mode

Mode Applicability:

All

Definition(s):

FLOODING - A condition where water is entering a room or area faster than installed
equipment is capable of removal, resulting in a rise of water level within the room or area.

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 1 OCFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

ONS Basis:

Areas susceptible to internal flooding are the Turbine Building and Auxiliary Building (ref.1, 2).

Refer to EAL CA6.1 for internal flooding affecting one or more SAFETY SYSTEM trains.

NEI 99-01 Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant.

EAL ill addresses a tornado striking (touching doWn) Within the PROTECTED ,AREA.
This EAL addresses FLOODING of a building room or area that results in operators isolating
power to a SAFETY SYSTEM component due to water level or other wetting concerns.
Classification is also required if the water level or related wetting causes an automatic isolation
of a SAFETY SYSTEM component from its power source (e.g., a breaker or relay trip). To
warrant classification, operability of the affected component must be required by Technical
Specifications for the current operating mode.
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EA6- #3 addresses a hazardous materials cyont originating at an off-Sitc location and of
sufficient magnitude to impede the moevement of personn~el within the PROTECTED AREA..
E=AL= #4 addresses a hazardous event that causes an on site impediment to vehicle mo)Vemn
and significant enough to prohibit thc plant staff fro~m -accressing the sitc Using personal
vehicics. Examples Of SUch an event include site flooding caused by a hurricane, hea'V' rain&,-
up ,,river, ter releases, dan failure, etc., or an on. site train der-ailment bIlocking the access

This EAL is no~t intended apply to routine impedimnents such as fog, sno' co vehicle
breakdowns or accidents, but rather to mre Significant conditioS h a•the u
Andrew-strike on Turkey Point in 1992, the flooding around the Cooper Station durfing the
Midwest floods of 1993, or. the flooding around Ft. Calhour Stati•• in 2011.

E,=A.L- 15 addresses (site-specific description).-
Escalation of the emergency classification level would be based on ICs in Recognition Categories AR,
F, S or C.

ONS Basis Reference(s):

1. AP/1,2,3/A/1 700/010 Turbine Building Flood

2. AP/1-2,3/1A17001030 Auxiliary Building Flood

3. NEI 99-01 HU3
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Category:

Subcategory:

Initiating Condition:

EAL:

H - Hazards and Other Conditions Affecting Plant Safety

3 - Natural or Technological Hazard

Hazardous event

HU3.3 Unusual Event

Movement of personnel within the PROTECTED AREA is IMPEDED due to an offsite
event involving hazardous materials (e.g., an offsite chemical spill or toxic gas release)

Mode Applicability:

All

Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

As used here, the term "offsite" is meant to be areas external to the ONS PROTECTED AREA.

NEI 99-01 Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant.

EAL #1 addresses a tornadoe stiking (touching do'W..) within the PROTECTED r A-REA.

This EAL addresses flooding of a building room or area that results in operators isolating
power to a SAFETY SYSTEM comBponent due to water level Or other wetting concerns.
Classification is also required if the water level or related wetting causes an automatic isolatio
of a SAFETY SYSTEM •ompoRRnt frem its power ounrce (e.g., a breaker Or relay trip). To
warrant classification, operability of the affected componPent must be required by Technical
Specifiations for the current operating moede.-

EAL-#,This EAL addresses a hazardous materials event originating at an offsite location and
of sufficient magnitude to impede the movement of personnel within the PROTECTED AREA.

EAL #4 addresses a hazardous ovent that causes an On site impediment to vehicle movement

and significant enough to prohibit the plant staff from -acressing the site using personal
vehicles. Examples of such an event include site flooding caused by a hurricane, heav~y rains&,

up ivc wter releases, damn failure, etc., or an On site train der-aiment blocGking the access

T-his EAL= is not intended apply to routine impedim~ents suc-'h as fog, snwicovecl
break~downs Or accidents, but rather to more significant conditions such as- the Hu--rricane
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Andrew strike -n Turkey Poin• in 1992, the fiooding aroun•d the Coopc ÷ Station during the

Midwest flo-o-d'o 1•93, or the flooding arod Ft. CANlhou n Station in 2011.

EAL -5 addresses (site- specifi decriptioRn).

Escalation of the emergency classification level would be based on ICs in Recognition
Categories AR, F, S or C.

ONS Basis Reference(s):

1. NEI 99-01 HU3
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3 - Natural or Technological Hazard

Initiating Condition: Hazardous event

EAL:

HU3.4 Unusual Event

A hazardous event that results in on-site conditions sufficient to prohibit the plant staff from
accessing the site via personal vehicles (Note 7)

Note 7: This EAL does not apply to routine traffic impediments such as fog, snow, ice, or vehicle breakdowns
or accidents.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

None

NEI 99-01 Basis:

This IC addresses hazardous events that are considered to represent a potential degradation
of the level of safety of the plant. EAL #1 addresses a tornado striking (touching down) within
tho PRO-TIECTED AREA-.

This EAL addresses flooding of a building rom or area that results in operatorsi
power to a SAFETY SYSTEM component due to water level or o-ther- wetting concer•n..
Classification is also required if the water level or related wetting causes an automnatic isolatio
of A SAFETY SYSTEM component from its power source (e.g., a breakeror relay trip). To9
warrant classification, operability of the affected component must be required by Technical
Speciffifcatffions for the current operating mode.n

EAL #3 addresses a hazaFdeos materials event riginatinRg at an 'ffsit-;e location and of
suMffiieRt magnitude to impede the movement of pers,.oel within the PROTC-iTED AREA.

E-AL-#4This EAL addresses a hazardous event that causes an on-site impediment to vehicle
movement and significant enough to prohibit the plant staff from accessing the site using
personal vehicles. Examples of such an event include site FLOODING caused by a hurricane,
heavy rains, up-river water releases, dam failure, etc., or an on-site train derailment blocking
the access road.

This EAL is not intended apply to routine impediments such as fog, snow, ice, or vehicle
breakdowns or accidents, but rather to more significant conditions such as the Hurricane
Andrew strike on Turkey Point in 1992, the flooding around the Cooper Station during the
Midwest floods of 1993, or the flooding around Ft. Calhoun Station in 2011.

EAL #5 addresses (site specific description). Escalation of the emergency classification level
would be based on ICs in Recognition Categories AR, F, S or C.
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ONS Basis Reference(s):

1. NEI 99-01 HU3
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3 - Natural or Technological Hazard

Initiating Condition: Hazardous event

EAL:

HU3.5 Unusual Event

Condition B has been declared for the Jocassee Dam

Mode Applicability:

All

Definition(s):

None

ONS Basis:

Jocassee Hydro is located upstream of the Oconee Nuclear Station. The mitigation strategies
for a Condition B for the Jocassee Dam includes shutdown of all operating Oconee Nuclear
Units and relocation and installation of other equipment in anticipation of the Condition B
escalating to a Condition A (ref. 1, 2).

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1.
2.

SRIO/AN2000/003 Activation of the Emergency Operations Facility
Letter from Duke Power to USNRC dated 5/5/1994 "Submission of Section D, Oconee
Nuclear Site Emergency Plan Adoption of NUMARC/NESP-007 Rev. 2 Classification
Scheme
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 3 - Natural or Technological Hazard

Initiating Condition: Dam failure

EAL:

HS3.1 Site Area Emergency

IMMINENT/actual dam failure exists involving any of the following:

• Keowee Hydro Dam

* Little River Dam

" Dikes A,B,C,D

* Intake Canal Dike

* Jocassee Dam - Condition A

Mode Applicability:

All

Definition(s):

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

ONS Basis:

The Keowee Hydro Dam project includes the Keowee Hydro Dam, Little River Dam and Dikes
A, B, C, D, and the Intake Canal Dike. Dam failure of any portion of the Keowee Hydro Dam
would result in loss of the emergency AC power supply AND the potential to lose the ultimate
heat sink source. Some flooding of the site may result. Evaluation of the plant status
following failure of the dam would determine the need to escalate to a General Emergency.
Failure of the Jocassee Dam has the potential to result in the failure of the Keowee Hydro
Project Dams/Dikes (ref. 1, 2).

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1.
2.

SR/O/A/2000/003 Activation of the Emergency Operations Facility
Letter from Duke Power to USNRC dated 5/5/1994 "Submission of Section D, Oconee
Nuclear Site Emergency Plan Adoption of NUMARC/NESP-007 Rev. 2 Classification
Scheme
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 4 - Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant

EAL:

HU4.1 Unusual Event

A FIRE is not extinguished within 15 min. of any of the following FIRE detection
indications (Note 1):

* Report from the field (i.e., visual observation)
* Receipt of multiple (more than 1) fire alarms or indications
* Field verification of a single fire alarm

AND

The FIRE is located within any Table H-1 area

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table H-1 Fire Areas

* Reactor Building
* Auxiliary Building
* Turbine Building
" Standby Shutdown Facility
* Intake Structure
* Electrical Blockhouse
* Keowee Hydro & associated transformers
" Transformer Yard
" Protected Service Water Building
" Essential Siphon Vacuum Building

Mode Applicability:

All

Definition(s):

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.

ONS Basis:

The 15 minute requirement begins with a credible notification that a fire is occurring, or receipt
of multiple valid fire detection system alarms or field validation of a single fire alarm. The alarm
is to be validated using available Control Room indications or alarms to prove that it is not
spurious, or by reports from the field.

[Document No.] Rev. 0 Page129 of 258



ATTACHMENT 1
EAL Bases

Table H-1 Fire Areas are those areas that contain equipment necessary for safe operation and
shutdown of the plant (ref. 1, 2).

NEI 99-01 Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

EAQL4#

T4e-For EAL HU4.1 the intent of the 15-minute duration is to size the FIRE and to discriminate
against small FIRES that are readily extinguished (e.g., smoldering waste paper basket). In
addition to alarms, other indications of a FIRE could be a drop in fire main pressure, automatic
activation of a suppression system, etc.

Upon receipt, operators will take prompt actions to confirm the validity of an initial fire alarm,
indication, or report. For EAL assessment purposes, the emergency declaration clock starts at
the time that the initial alarm, indication, or report was received, and not the time that a
subsequent verification action was performed. Similarly, the fire duration clock also starts at
the time of receipt of the initial alarm, indication or report.EAL #2

This EAL add rcsses receipt of a single fire alarm, anRd tho existenrc of a FIRE is- not ve~r;fiQed
(i.e., proved or disproved) within 30 minRutes of the alarm. U~pon receipt, o~peratorFs Will take
prompt actioRn to Gonfirn the validity of a single fire alarm EAL rAI asessmnent purposes, the
30 minute clok starts at the time that the. initial alarm was reccived, and not the time that a
subsequent verification action was performed.
A single fire alarm, absent other indicton/s of a FIRE, ma" be indicative of equipment failrie
or a spurious activation, and Rot an actual FIRE. eFo this reason, additional time is allowed to
verify the validity of the alarm. The 30-minute period is a reasonable amonGUt of time to
determine if an actual FIRE exists; however, after that time, and absent informfation to the
contrary, it is assumed that an actual FIRE is in progress.

If an actual FI!R E is verified by a report f•rm the field, then EAL #1 is immeiatly applicable,
and the em.ergency must be declared if the FIRE is not extinguished within 15 minutes of the
report. if the alIaFr is verified to be due to an equipment failure or a spurious activation, and
this verification occurs within 30 minutes of the receipt of the alarm;, then this EAL is not
applicable and no ernergeney declaration is warranted.

EAL #3
in addition to9 -A FIRE addressed by EAL #1 or E=AL #2, a FIRE within the plant PROTECTED
AREA not oxtinguished- within 60 minutes may also potentially degrade the level of plant
safety. This- basis extends to a FIRE occurwring within the PROTEC=TEFD AREA of an SFS
leocated- outsido the plant PROT-ECTDARA [Sentence for plants With _An I2-SFS outside tho
plant Protected Area]

EAL-#4
If-;aFIRE within the plant or ISF=SI [fo plants With anP I2-SFS outside the plant Protected Area]
PROTECTED AREA is f sufficient size to require a respos bya ffsite firefighting agency
(e.g., a local town Fire Department), then the level of plant safety is potentially degraded. The
dispatch of an offsite firefighting agency to the site requires an emergency declaration only if i
is n eeded to actively support firefighting efforts because the fire is beyond the capability of the
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Fire Brigade to extinguish. fDcclaratin is Rnt
stand -by, Or supporting post-extinguishment F

Re~essr'y of the apRinnr FeseuFims arre phnra c
eooveFy- Fr investigation actionnS

F-.---- -. -

100bib U Ct " mju 1-ýMvrl 0 "M

Appendix R to 10 CFR 50, states in part-,

Criterion 3 of Appendix A to this part specifies that "Structures, systemns, and
c•oponents important to safety shall be dosigned and loc ate d toII Minim i z I ni• t e nt

with otheF safety requirement, the probability ard effect of fires and explosions."

When consideFi• g the effects ohf fie, those systems associated with achieVing ad•
nta sf4 shutdown cnditions as r impertance t safety because

damage to them can lead to core damage resulting from loss of cool!ant through boil off.

Because fire may affect safe shutdown systems and because the loss Of functionR of
systems used to mitigate the oensequeRnce of design basis acidenRts under. post fre
conditions does not per se impact public safety, the need to limit fire damage to systems
required to achieve and mnaintain safe shutdo)Wn conditions is greater than the need to
limit fire damage to those systemns required to mitigate the consequences of design
basis accidents.

In addition, Appendix R to 10 CFR 50, requires, amoeng other considerations, the use of 1 hu
fire barriers for the encloesure Of cable and equipment and assocGiated non- safety circuits of oee
redundant train (G.2.c). As usdin EAL #2, the 30 -minutes to verify a single alarm is well
within this worst case 1 hour time period.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):

1. OSS-0254.00-00-4008 Design Bases Specification for Fire Protection
2. AP/1,2,3/A/1700/050 Challenging Plant Fire
3. NEI 99-01 HU4
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Category:

Subcategory:

H - Hazards and Other Conditions Affecting Plant Safety

4 - Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant

EAL:

HU4.2 Unusual Event

Receipt of a single fire alarm (i.e., no other indications of a FIRE)

AND

The fire alarm is indicating a FIRE within any Table H-1 area

AND

The existence of a FIRE is not verified within 30 min. of alarm receipt (Note 1)

Note 1 : The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table H-1 Fire Areas

* Reactor Building
* Auxiliary Building
* Turbine Building
* Standby Shutdown Facility
• Intake Structure
* Electrical Blockhouse
* Keowee Hydro & associated transformers
* Transformer Yard
* Protected Service Water Building
* Essential Siphon Vacuum Building

Mode Applicability:

All

Definition(s):

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.

ONS Basis:

The 30 minute requirement begins upon receipt of a single valid fire detection system alarm.
The alarm is to be validated using available Control Room indications or alarms to prove that it
is not spurious, or by reports from the field. Actual field reports must be made within the 30
minute time limit or a classification must be made. If a fire is verified to be occurring by field
report, classification shall be made based on EAL HU4.1.
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Control Room indications that may be used to validate a single fire alarm include (ref. 3):
- Remote camera system
- CRD service structure air temperature
- PZR tailpipe temperature
- RB dome temperature
- RBCU inlet and outlet temperatures
- RCP parameters
- Status lights of components located inside RB

Table H-1 Fire Areas are those areas that contain equipment necessary for safe operation and
shutdown of the plant (ref. 1, 2).

The ONS Fire Protection Program is based on 10 CFR 50.48 (a) and (c) requiring compliance
with NFPA 805. The NFPA 805 based Fire Protection Program requirements provide are
consistent with the NEI 99-01 basis stated below (ref. 1, 4).

NEI 99-01 Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

EAL---

The irtent Of the 15••inute dufation is to size the FIRE a-nd to discimiRnate aganrst smrll
FIRES that arc readil, '11 extInguid (e.g., smIld••1ig waste paper basket). In addition to
alarms, oet•er indicat•ioens o-f FIRE could be a dropinh fiFe main preSsure, automatic activation
of a suppression system, etc.

Upon receipt, oer s recill tfempt actions tof onrfirmn the validity of an initial fire alrmf,
indication, or report. oer EAL assessment purposes, the emergency declaration clock starts at
the time that the initial alarm, indication, o r eport was received, and not the time that a
subsequent verification action was performed. Similarly, the fire duration clock also starts at
the time of receipt of the initial alarm, indication Or report.

EAL-#2

This EAL addresses receipt of a single fire alarm, and the existence of a FIREqis not verified
(i.e., proved or disproved) within 30-minutes of the alarm. Upon receipt, operators will take
prompt actions to confirm the validity of a single fire alarm. For EAL assessment purposes, the
30-minute clock starts at the time that the initial alarm was received, and not the time that a
subsequent verification action was performed.

A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failure
or a spurious activation, and not an actual FIRE. For this reason, additional time is allowed to
verify the validity of the alarm. The 30-minute period is a reasonable amount of time to
determine if an actual FIRE exists; however, after that time, and absent information to the
contrary, it is assumed that an actual FIRE is in progress.
If an actual FIRE is verified by a report from the field, then EAL #1 HU4.1 is immediately
applicable, and the emergency must be declared if the FIRE is not extinguished within 15-
minutes of the report. If the alarm is verified to be due to an equipment failure or a spurious
activation, and this verification occurs within 30-minutes of the receipt of the alarm, then this
EAL is not applicable and no emergency declaration is warranted.EAL-#3
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In addition to a FIRE addrcssed by E,,AL #1 or ,.AL, #2, a FIRE Within the plant PROTECTED
AREA not extinguished Wwiti 0miue may also potentially degrade the level of plant
safet. This basis extends to a FIRE ocUrring w,,ihi the PROTECTED ARE A of an ISFs!
located outside the plant PROTEGCTED ARE-A. [Sentenc~e fEWor plnsWith an ISF-S outsida the
plant Proetected Arca]

Basis-Related Requirements from Appendix R

Appendix R to 10 CFR 50, states in part:

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and
components important to safety shall be designed and located to minimize, consistent
with other safety requirements, the probability and effect of fires and explosions."

When considering the effects of fire, those systems associated with achieving and
maintaining safe shutdown conditions assume major importance to safety because
damage to them can lead to core damage resulting from loss of coolant through boil-off.

Because fire may affect safe shutdown systems and because the loss of function of
systems used to mitigate the consequences of design basis accidents under post-fire
conditions does not per se impact public safety, the need to limit fire damage to systems
required to achieve and maintain safe shutdown conditions is greater than the need to
limit fire damage to those systems required to mitigate the consequences of design
basis accidents.

In addition, Appendix R to 10 CFR 50, requires, among other considerations, the use of 1-hour
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one
redundant train (G.2.c). As used in EAL-#2HU4.2, the 30-minutes to verify a single alarm is
well within this worst-case 1-hour time period.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):
1. OSS-0254.00-00-4008 Design Bases Specification for Fire Protection
2. AP/1,2,3/A/1 700/050 Challenging Plant Fire
3. OP/1,2,3/A/6101/003
4. NRC Letter to T. Preston Gillespie (Duke); ONS Units 1, 2, and 3, Issuance of

Amendments Regarding Transition to a Risk-Informed, Performance-Based Fire Protection
Program in Accordance With 10 CFR 50.48(c); dated December 29, 2010

5. NEI 99-01 HU4
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 4 - Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant

EAL:

HU4.3 Unusual Event

A FIRE within the PROTECTED AREA not extinguished within 60 min. of the initial report,
alarm or indication (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

All

Definition(s):

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.

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

None

NEI 99-01 Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

QAL4#1

The intent of the 15 minRute duration is to size the FIRE and to diScriminate against Small
F=IRE-S- th-at are readily extinguished (e.g., smoldering waste paper basket). In addition to
alarms, other indications of a FIRE could be a drop in fire main pressure, autom-atic activatio
of a suppression system, etc.

UJpon receipt, operators will take proempt actions to confirm the validity of an initial fire alarmr
indication, 9F report. For EAL assessment purposes, the emergency declarationR clock starts at
the time that the initial alarm, indication, Or report was received, and not the time that a
subsequent Verification ac~tion w.Aas performed. Similarly, the fire duration clock also starts at
the time orae ptof th initial alarm, indication Or report.

T-hisr E.AL1 addresses receipt of a single fire alarm, and the existence of a FIRE is not Verified
(i.e., proved or disproved) within 30 minutes of the alarm Upo roeipt, operators will tako
prompt actionsG to confir~m t-he ,'liyo asnl fire alarm. PFo EAL assessment purposes, the
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30 minute clock starts at the time that the initial alarm was received, and not the time that a
subsequent ve.rificatio. action was peromed.

A single fire alarmn, absent other indication(s) of a FIRE, may be indicative of equipment failur
or a pros activation, and not an actual FIRFE. Fo-r t-his reason, additionRal time is allowed to

verify the validity of tho alarmn. The 30 minute period is a reasonable amount of time to
determiRne if an actual FIRE exists; hwever, afteFr that time, and absent inform;ation to the
,ontrars-, i assumed th-at Ana ctua FIRE is in erg•ress.

Ifn actual FIRE ai verified by a repo fro the field, then EAL #1 i IEite applicable,
aRd the emergency must be declared if the FIRE iS not extinguished within 15 m-iutes of the
repon. if the alarm is verified to be due o , an equipment failure or a spurious activation, and
this verification occurs within 30 minutes of the receipt of the alarm, then this EAL is not.
applicable and no emergency declaration is warranted.

EAL-#3
In addition to a FIRE addressed by EAL #1-HU4.1 or EAL #2HU4.2, a FIRE within the plant
PROTECTED AREA not extinguished within 60-minutes may also potentially degrade the level
of plant safety. This basis extonds to a; FIRE ocuring within the PROTECTED AREA of an
ISF=S IGloated outside the plant PROTECTED AREA. [Sentence for-plants with an IS=SI
outside the plant Protected Area] EAL #
if a FIRE within the plant or- [SF3S! [for plants with an [SF3! outs/dcl the plant Protected Area]
PROTECTE.D AR.E.A. is of suffi-cent size to reque response by an offsite firefighting agency
(e.g., a local town Fire Depadtment), then the level of plant safety is potentially degraded. Th
dispatch of an offsite firefighting agency to the site requiros anj emergency declarationR only if it
i n6eeded to actively suppod firefighting effon s because the fire is beyond the capability of the
Fire Brigade to extinguish. Declaration is not nec jessaf the agency resournes are placed on
stand by, or SU.ppoing post extirguishment rec iestigation ac tions.

.. ... Dalnfa Ren.u iramanf fromAnnrl;D

Appendix R to 10 CFR 50, states in pa~tm

Criterion 3 of Appendix A to this padt specifies that "Struc~tures, systems, and
components impoantat to safety shall be designed and located to minimize, cossent!
With other safety requirements, the probability and effect Of fires and ex(plosions.-"

W4hen co-AnsideFrig the e-ffecr-ts- of fire, those systems associated with achieving and
maintaining safe shutdown condition asum major impodtance to safety becaus
damage to them caR lead t•oGcr damago resultinRg fGrm los Of cGl•-at through boiloff

Because fire ma" affect safe shutdown systems and because the loss of functon of
systems used to mitigato tho consequeneos of design basis accide~nts under posefro
conditions does not per se impact public safety, the need to limit fire damnage to systems
required to) achieve and maintaain s-afo shutdowfn. con-dffitionRs is greater than the need to

lmtfire- d-amage to those systems required to mitigate the consequences of design4
basis accidents.

In addition, Appendix R to 10 CFR 50, requires, among ot
fire barriers for the enclosure Of cab I--An equ ipment and
[Document No.] Rev. 0
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rodundant train (G.2.c). As used On EAL #2, the 30 mninutes to verify a single alarm is well
within this wo..st case 1 hour time period.

Depending upon the plant mode at the time of the event, escalation of the emergency
classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):

1. NEI 99-01 HU4
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 4 - Fire

Initiating Condition: FIRE potentially degrading the level of safety of the plant

EAL:

HU4.4 Unusual Event

A FIRE within the PROTECTED AREA that requires firefighting support by an offsite fire
response agency to extinguish

Mode Applicability:

All

Definition(s):

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.

PROTECTED AREA - That part of the nuclear station property consisting of the Reactor,
Auxiliary, Turbine, and Service Building and grounds, contained within the owner controlled
security fence.

ONS Basis:

None

NEI 99-01 Basis:

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential
degradation of the level of safety of the plant.

9AL-#4

The intent of thec 15-minute duration is to size the FIRE and to discr'Fiminate against small
FIRE•ES that are readily extinguished (e.g., smoldering waste p•aper baskt)f In additioRn t
-Alarms, o-their idctosof a FIRE could be a drop in fire mnpesrauMtomai acativation
of a suppression system, etc.

Upon receipt, operators will take prompt actions to, confrm the validity of a• iRitial fire alarm,
inRdication, or report. For EAL assessment purposes, the emnergency declaration clock. sttart-q at.
the time that the initial -alarm, indication, or report was received, and not the time that a
subsequent verificatiuo action was peformed. Similadly, the fire duratiOn cIGok also starts at

the time of receipt of the inita alarm indicaon or rort.

This EFAL1 addresses receipt of a single fire alarm, and the existence of a FIRE is Rot Verified
(i.e., proved or disproved) within 30 minutes of the alarm. Upon receipt, operatorFs Will take
prompt actions to confirm the- validity Of a single fire al-ar~m. For E=AL assessment purposes, the
30 minute clock starts at the tim~e that the initial alarmn was Fr-eeivged, and not the time that a
subsequent verification actfion wals pe~fbrmed.
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A Single fire alarm, absent other i ndication(s) of a FIRE, mnay be indicativ~e of equipment failur
or a spurious activation and not n actual FIRE. For this reason, additional time is allowed to
.erf 304,miute peieod is a reasonable amount of time to
determine if an actual FIRE exists; however, after that time, and absent information to the
co~ntr~ary, it is asmdthat an actual FIRE is in progress.
If an aGtual FIRE is v,,erified by a report from the field, then EAL #1 is immediatel' applicable,
and the emFe•geRcy must be declaed if the FIRE is not extinguished .... Ithi n 15-minutes of the
report. If the alarm is verified to be due to an equipment failure or a spurioeus activation, and
this verifiacatiown ours within 30 minutes ef the receipt of the alaFrm, then this EAL is not
applicable and no efergergny declaratign is warranted.

In addition to a FIRE addressed by EAL #1 For EAL 2, a FIRE Within the plant PROTECTED
AREA not extinguished within 60 minutes nay alse potertially degrade the level ef plant
safety. This basis extends to a F=IRF occrrinw4g within the PROTECTED AREA of an 1SES
locted outside thc plan t PROTCE ARE- [Sentcn Ge for plants with an [SF-S! eutsideth
plant Pro9tected Area]

EAL-#4

If a FIRE within the PLANT or ISFSI [for plants with an WSFS! ou-1tside_ the plant P4atcctcd Arca]
PROTECTED AREA is of sufficient size to require a response by an offsite firefighting agency
(e.g., a local town Fire Department), then the level of plant safety is potentially degraded. The
dispatch of an offsite firefighting agency to the site requires an emergency declaration only if it
is needed to actively support firefighting efforts because the fire is beyond the capability of the
Fire Brigade to extinguish. Declaration is not necessary if the agency resources are placed on
stand-by, or supporting post-extinguishment recovery or investigation actions.

Appendix R to 10 CFR 50, states in part:;

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and
com~ponents impOrtant to safety shall be designed and located to mninimiecnitt
with other safety requirements, the probability and effect of fires an eosions."

When considering the effects of fire, those systems associated with achieving and
maintaining safe shutdown conditios assume major importance to safety because.
damage to theml can lead to core damage resulting from; loss of coolant through boil off.

because Ti m may a;Mt safe SnutpowR systemns and reIause the 06 ilossf•? " tm n of
systems used to mitigate the consequences of design basis accidents under postfr
conditions does not per se imnpact public safety, the need to limit fire dam~age to systemls
required to achieve and maintain safe shutdown conditions is greater than the need to
limit fire damage to those systems required to mitigate the consequences of design
basis accidents-.

In addition, Appendix R to 10 CPR 50, requires, amRong other conRsiderations, the USe Of 1 hour_1
fFie barriers for the enclosure of cable and equipment and associated nonR safetyircuits Of one
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redundant train ((G.2.G). A- used- in OREAL #2, the 30 -Minutcl to verify a single alarm is woll
Within this wo•rstase 1 -hour time pcriod.

Depending upon the plant mode at the time of the event, escalation of the emergency

classification level would be via IC CA6 or SA9.

ONS Basis Reference(s):

1. NEI 99-01 HU4
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Category:

Subcategory:

Initiating Condition:

H - Hazards and Other Conditions Affecting Plant Safety

5 - Hazardous Gases

Gaseous release IMPEDING access to equipment necessary for
normal plant operations, cooldown or shutdown

EAL:

HA5.1 Alert

Release of a toxic, corrosive, asphyxiant or flammable gas into any Table H-2 rooms or
areas

AND

Entry into the room or area is prohibited or IMPEDED (Note 5)

Note 5: If the equipment in the listed room or area was already inoperable or out-of-service before the event occurred, then
no emergency classification is warranted.

Table H-2 Safe Operation & Shutdown Rooms/Areas

Room/Area Mode Applicability

Turbine Building 1,2,3

Equipment and Cable Rooms 1,2,3

Auxiliary Building 1,2, 3, 4, 5

Reactor Buildings 3, 4, 5

Mode Applicability:

All

Definition(s):

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary
measures are necessary to facilitate entry of personnel into the affected room/area
(e,g., requiring use of protective equipment, such as SCBAs, that is not routinely employed).

ONS Basis:

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

The list of plant rooms or areas with entry-related mode applicability identified specify those
rooms or areas that contain equipment which require a manual/local action as specified in
operating procedures used for normal plant operation, cooldown and shutdown. Rooms or
areas in which actions of a contingent or emergency nature would be performed (e.g., an
action to address an off-normal or emergency condition such as emergency repairs, corrective
measures or emergency operations) are not included. In addition, the list specifies the plant
mode(s) during which entry would be required for each room or area (ref. 1).
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NEI 99-01 Basis:

This IC addresses an event involving a release of a hazardous gas that precludes or impedes
access to equipment necessary to maintain normal plant operation, or required for a normal
plant cooldown and shutdown. This condition represents an actual or potential substantial
degradation of the level of safety of the plant.

An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally
required during the plant operating mode in effect at the time of the gaseous release. The
emergency classification is not contingent upon whether entry is actually necessary at the time
of the release.

Evaluation of the IC and EAL do not require atmospheric sampling; it only requires the
Em.ergencY Directo Emergency Coordinator's judgment that the gas concentration in the
affected room/area is sufficient to preclude or significantly impede procedurally required
access. This judgment may be based on a variety of factors including an existing job hazard
analysis, report of ill effects on personnel, advice from a subject matter expert or operating
experience with the same or similar hazards. Access should be considered as impeded if
extraordinary measures are necessary to facilitate entry of personnel into the affected
room/area (e.g., requiring use of protective equipment, such as SCBAs, that is not routinely
employed).

An emergency declaration is not warranted if any of the following conditions apply:

* The plant is in an operating mode different than the mode specified for the affected
room/area (i.e., entry is not required during the operating mode in effect at the time of the
gaseous release). For example, the plant is in Mode 1 when the gaseous release occurs,
and the procedures used for normal operation, cooldown and shutdown do not require
entry into the affected room until Mode 4.

" The gas release is a planned activity that includes compensatory measures which address
the temporary inaccessibility of a room or area (e.g., fire suppression system testing).

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

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

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

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed environment.
This reduces the concentration of oxygen below the normal level of around 19%, which can
lead to breathing difficulties, unconsciousness or even death.

This EAL does not apply to firefighting activities that automatically or manually activate a fire
suppression system in an area, or to intentional inerting of ,ontainment.. (BWR "iIY).

Escalation of the emergency classification level would be via Recognition Category AR, C or F
ICs.
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ONS Basis Reference(s):

1. Attachment 3 Safe Operation & Shutdown Rooms/Areas Tables R-3 & H-2 Bases
2. NEI 99-01 HA5
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 6 - Control Room Evacuation

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

EAL:

HA6.1 Alert

An event has resulted in plant control being transferred from the Control Room to the
Auxiliary Shutdown Panel or Standby Shutdown Facility

Mode Applicability:

All

Definition(s):

None

ONS Basis:

The Control Room Supervisor (CRS) determines if the Control Room is uninhabitable 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.

AP/1,2,3/A/1700/008, Loss of Control Room, provides the instructions for tripping the unit, and
maintaining RCS inventory and Hot Shutdown conditions from outside the Control Room due
to reasons other than fire (ref. 1).

AP/1,2,3/A/1 700/050, Challenging Plant Fire, provides the instructions for tripping the unit, and
maintaining RCS inventory and Hot Shutdown conditions from outside the Control Room due
to a fire (ref. 2).

If normal post-trip conditions cannot be maintained with the Auxiliary Shutdown Panel or there
is a challenging fire in an SSF risk area, plant shutdown may be directed from the Standby
Shutdown Facility (ref. 3, 4).

Inability to establish plant control from outside the Control Room escalates this event to a Site
Area Emergency per EAL HS6.1.

NEI 99-01 Basis:

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

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

Escalation of the emergency classification level would be via IC HS6.
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ONS Basis Reference(s):

1. AP/1,2,3/A/1 700/008 Loss of Control Room
2. AP/1,2,3/A/1 700/050 Challenging Plant Fire
3. AP/0/A/1700/025 Standby Shutdown Facility Emergency Operating Procedure
4. AP/O/A/1 700/043 Fire Brigade Response Procedure
5. NEI 99-01 HA6
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Category:

Subcategory:

H - Hazards and Other Conditions Affecting Plant Safety

6 - Control Room Evacuation

Initiating Condition: Inability to control a key safety function from outside the Control Room

EAL:

HS6.1 Site Area Emergency

An event has resulted in plant control being transferred from the Control Room to the
Auxiliary Shutdown Panel or Standby Shutdown Facility

AND

Control of any of the following key safety functions is not re-established within 15 min.
(Note 1):

" Reactivity

" Core cooling

" RCS heat removal

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

All

Definition(s):

None

ONS Basis:

The Control Room Supervisor (CRS) determines if the Control Room is uninhabitable 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.

AP/1,2,3/A/1700/008, Loss of Control Room, provides the instructions for tripping the unit, and
maintaining RCS inventory and Hot Shutdown conditions from outside the Control Room due
to reasons other than fire (ref. 1).

AP/1,2,3/A/1700/050, Challenging Plant Fire, provides the instructions for tripping the unit, and
maintaining RCS inventory and Hot Shutdown conditions from outside the Control Room due
to a fire (ref. 2).

If normal post-trip conditions cannot be maintained with the Auxiliary Shutdown Panel or there
is a challenging fire in an SSF risk area, plant shutdown may be directed from the Standby
Shutdown Facility (ref. 3, 4).

The intent of this EAL is to capture events in which control of the plant cannot be reestablished
in a timely manner. The fifteen minute time for transfer starts when the Control Room is
evacuated (when CRS leaves the Control Room, not when AP/1,2,3/A/1700/008 or
AP/1,2,3/A/1 700/050 is entered). The time interval is based on how quickly control must be
reestablished without core uncovery and/or core damage. The determination of whether or not
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control is established from outside the Control Room is based on Emergency Coordinator
judgment. The Emergency Coordinator is expected to make a reasonable, informed judgment
that control of the plant from outside the Control Room cannot be established within the fifteen
minute interval.

Once the Control Room is evacuated, the objective is to establish control of important plant
equipment and maintain knowledge of important plant parameters in a timely manner. Primary
emphasis should be placed on components and instruments that supply protection for and
information about safety functions. Typically, these safety functions are reactivity control
(ability to shutdown the reactor and maintain it shutdown), RCS inventory (ability to cool the
core), and secondary heat removal (ability to maintain a heat sink).

NEI 99-01 Basis:

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

The determination of whether or not "control" is established at the remote safe shutdown
location(s) is based on Emergency Di-eeter-Coordinator judgment. The Emergency Dir-eGto
Coordinator is expected to make a reasonable, informed judgment within (the site specific tiFAe
fo1a.sf&)1 5 minutes whether or not the operating staff has control of key safety functions
from the remote safe shutdown location(s).

Escalation of the emergency classification level would be via IC FG1 or CG1

ONS Basis Reference(s):

1. AP/1,2,3/A/1700/008 Loss of Control Room
2. AP/1,2,3/A/1 700/050 Challenging Plant Fire
3. AP/0/A/1700/025 Standby Shutdown Facility Emergency Operating Procedure
4. AP/0/A/1700/043 Fire Brigade Response Procedure
5. NEI 99-01 HS6
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 7 - Emergency Coordinator Judgment

Initiating Condition: Other conditions existing that in the judgment of the Emergency
Coordinator warrant declaration of a UE

EAL:

HU7.1 Unusual Event

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which indicate a potential degradation of the level
of safety of the plant or indicate a security threat to facility protection has been initiated.
No releases of radioactive material requiring offsite response or monitoring are expected
unless further degradation of SAFETY SYSTEMS occurs.

Mode Applicability:

All

Definition(s):

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 1OCFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could result
in potential offsite exposures.

ONS Basis:

The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the ONS Emergency Plan (ref. 1). The Operations Shift Manager
(SM) initially acts in the capacity of the Emergency Coordinator and takes actions as outlined
in the Emergency Plan implementing procedures (ref. 2). If required by the emergency
classification or if deemed appropriate by the Emergency Coordinator, 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.

NEI 99-01 Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
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Di-Weter-Coordinator to fall under the emergency classification level description for an

NQUELUnusual Event.

ONS Basis Reference(s):
1. ONS Emergency Plan Section A Assignment of Responsibility
2. RP/O/A/1000/001 Emergency Classification
3. NEI 99-01 HU7
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 7 - Emergency Coordinator Judgment

Initiating Condition: Other conditions exist that in the judgment of the Emergency
Coordinator warrant declaration of an Alert

EAL:

HA7.1 Alert

Other conditions exist which, in the judgment of the Emergency Coordinator, indicate that
events are in progress or have occurred which involve an actual or potential substantial
degradation of the level of safety of the plant or a security event that involves probable life
threatening risk to site personnel or damage to site equipment because of HOSTILE
ACTION. Any releases are expected to be limited to small fractions of the EPA Protective
Action Guideline exposure levels.

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

ONS Basis:

The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the ONS Emergency Plan (ref. 1). The Operations Shift Manager
(OSM) initially acts in the capacity of the Emergency Coordinator and takes actions as outlined
in the Emergency Plan implementing procedures (ref. 2). If required by the emergency
classification or if deemed appropriate by the Emergency Coordinator, 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.

NEI 99-01 Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Di-eeter-Coordinator to fall under the emergency classification level description for an Alert.
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ONS Basis Reference(s):

1. ONS Emergency Plan Section A Assignment of Responsibility
2. RP/0/A/1000/001 Emergency Classification
3. NEI 99-01 HA7
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Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 7 - Emergency Coordinator Judgment

Initiating Condition: Other conditions existing that in the judgment of the Emergency
Coordinator warrant declaration of a Site Area Emergency

EAL:

HS7.1 Site Area Emergency

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which involve actual or likely major failures of
plant functions needed for protection of the public or HOSTILE ACTION that results in
intentional damage or malicious acts, (1) toward site personnel or equipment that could lead
to the likely failure of or, (2) that prevent effective access to equipment needed for the
protection of the public. Any releases are not expected to result in exposure levels which
exceed EPA Protective Action Guideline exposure levels beyond the SITE BOUNDARY

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

SITE BOUNDARY- That area, including the PROTECTED AREA, in which Duke Energy has
the authority to control all activities including exclusion or removal of personnel and property (1
mile radius) from the center of Unit 2.

ONS Basis:

The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the ONS Emergency Plan (ref. 1). The Operations Shift Manager
(OSM) initially acts in the capacity of the Emergency Coordinator and takes actions as outlined
in the Emergency Plan implementing procedures (ref. 2). If required by the emergency
classification or if deemed appropriate by the Emergency Coordinator, 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.
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NEI 99-01 Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Direeter-Coordinator to fall under the emergency classification level description for a Site Area
Emergency.

ONS Basis Reference(s):

1. ONS Emergency Plan Section A Assignment of Responsibility
2. RP/O/A/1000/001 Emergency Classification

3. NEI 99-01 HS7

I [Document No.] Rev. 0 Page 154 of 258 1



ATTACHMENT 1
EAL Bases

Category: H - Hazards and Other Conditions Affecting Plant Safety

Subcategory: 7 - Emergency Coordinator Judgment

Initiating Condition: Other conditions exist which in the judgment of the Emergency
Coordinator warrant declaration of a General Emergency

EAL:

HG7.1 General Emergency

Other conditions exist which in the judgment of the Emergency Coordinator indicate that
events are in progress or have occurred which involve actual or IMMINENT substantial
core degradation or melting with potential for loss of containment integrity or HOSTILE
ACTION that results in an actual loss of physical control of the facility. Releases can be
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite for
more than the immediate site area.

Mode Applicability:

All

Definition(s):

HOSTILE ACTION - An act toward ONS 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 ONS. 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).

IMMINENT- The trajectory of events or conditions is such that an EAL will be met within a
relatively short period of time regardless of mitigation or corrective actions.

ONS Basis:

The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the ONS Emergency Plan (ref. 1). The Operations Shift Manager
(OSM) initially acts in the capacity of the Emergency Coordinator and takes actions as outlined
in the Emergency Plan implementing procedures (ref. 2). If required by the emergency
classification or if deemed appropriate by the Emergency Coordinator, 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.

Releases can reasonably be expected to exceed EPA PAG plume exposure levels outside the
Site Boundary.
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NEI 99-01 Basis:

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant
declaration of an emergency because conditions exist which are believed by the Emergency
Deoter-Coordinator to fall under the emergency classification level description for a General
Emergency.

ONS Basis Reference(s):

1. ONS Emergency Plan Section A Assignment of Responsibility
2. RP/O/A/1000/001 Emergency Classification
3. NEI 99-01 HG7
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Category S - System Malfunction

EAL Group: Hot Conditions (RCS temperature > 2101F); 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 Essential AC Power

Loss of essential 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 4160V AC essential buses.

2. Loss of Vital DC Power

Loss of emergency 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
plant 125V DC power sources.

3. Loss of Control Room Indications

Certain events that degrade plant operator ability to effectively assess plant conditions
within the plant warrant emergency classification. Losses of indicators are in this
subcategory.

4. RCS Activity

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.

5. RCS Leakage

The reactor vessel provides a volume for the coolant that covers the reactor core. The
reactor pressure 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 indicates
potential pipe cracks that may propagate to an extent threatening fuel clad, RCS and
containment integrity.

6. RPS Failure

This subcategory includes events related to failure of the Reactor Protective 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
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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.

7. Loss of Communications

Certain events that degrade plant operator ability to effectively communicate with essential
personnel within or external to the plant warrant emergency classification.

8. Containment Failure

Failure of containment isolation capability (under conditions in which the containment is not
currently challenged) warrants emergency classification. Failure of containment pressure
control capability also warrants emergency classification.

9. Hazardous Event Affectingq Safety Systems

Various natural and technological events that result in degraded plant safety system
performance or significant visible damage warrant emergency classification under this
subcategory.
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

1 - Loss of Essential AC Power

Loss of all offsite AC power capability to essential buses for 15
minutes or longer

EAL:

SUI.1 Unusual Event

Loss of all offsite AC power capability, Table S-1, to essential 4160 V buses MFB-1 and
MFB-2 for > 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:

* Unit Normal Transformer (backcharged)

* Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)
Emergency:

* Unit Startup Transformer (Keowee)

* Another Unit Startup Transformer (aligned) (Keowee)

* CT4

* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

The 4160 V AC System provides the power requirements for operation and safe shutdown of
the plant. 4160 V buses MFB-1 and MFB-2 are the essential buses (ref. 1).

The condition indicated by this EAL is the degradation of all offsite AC power sources such that
only onsite AC power capability exists for 15 minutes or longer.

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
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unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL (ref. 3).

The 15-minute interval was selected as a threshold to exclude transient or momentary power
losses.

NEI 99-01 Basis:

This IC addresses a prolonged loss of offsite power. The loss of offsite power sources renders
the plant more vulnerable to a complete loss of power to AC ernweRGy essential buses. This
condition represents a potential reduction in the level of safety of the plant.

For emergency classification purposes, "capability" means that an offsite AC power source(s)
is available to the emeigeRny essential buses, whether or not the buses are powered from it.

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

Escalation of the emergency classification level would be via IC SA1.

ONS Basis Reference(s):

1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 SUl
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Category:

Subcategory:

Initiating Condition.:

S - System Malfunction

1 - Loss of Essential AC Power

Loss of all but one AC power source to essential.buses for 15 minutes
or longer

EAL:

SA1.1 Alert

AC power capability, Table S-1, to essential 4160 V buses MFB-1 and MFB-2 reduced to a
single power source for > 15 min. (Note 1)

AND

Any additional single power source failure will result in loss of all AC power to SAFETY
SYSTEMS

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:

* Unit Normal Transformer (backcharged)

* Unit Startup Transformer (SWYD)

* Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)
Emergency:

* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)

* CT4

* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 3 - Hot Shutdown

Definition(s):

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems
classified as safety-related (as defined in 1 OCFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;
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(3) The capability to prevent or mitigate the consequences of accidents which could
result in potential offsite exposures.

ONS Basis:

For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 min, whether or not the
buses are currently powered from it.

The 4160 V AC System provides the power requirements for operation and safe shutdown of
the plant. 4160 V buses MFB-1 and MFB-2 are the essential buses (ref. 1).

The condition indicated by this EAL is the degradation of the offsite and onsite power sources
such that any additional single failure would result in a loss of all AC power to the essential
buses.

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via a
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL (ref. 3).

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.

NEI 99-01 Basis:

This IC describes a significant degradation of offsite and onsite AC power sources such that
any additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In
this condition, the sole AC power source may be powering one, or more than one, train of
safety-related equipment. This IC provides an escalation path from IC SUI.

An "AC power source" is a source recognized in AQPs and EOPs, and capable of supplying
required power to an eme•geR~y essential bus. Some examples of this condition are
presented below.
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* A loss of all offsite power with a concurrent failure of all but one ee•gey essential
power source (e.g., an onsite diesel generator) (e.g., CT4, CT5, CT1, 2 ,3 (Keowee)).

-A loss of all off-site power and loss of all emergcncy po)wer so~urces (e.g., onSite diesel
gencrateors)-with a Single train of emergency buses being back-fed ferom the unit main
geRe~atGF.

* A loss of emergeRey-essential power sources (e.g., ,nsite diesel geer-ators) (e.g.,
CT4, CT5, CT1, CT2, CT3 (Keowee)) with a single train of emergeRiy essential buses
being back-fed from an offsite power source.

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

Escalation of the emergency classification level would be via IC SS1.

ONS Basis Reference(s):

1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 SA1
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

1 - Loss of Essential AC Power

Loss of all offsite power and all emergency AC power to essential
buses for 15 minutes or longer

EAL:

SS1.1 Site Area Emergency

Loss of all offsite and all emergency AC power capability, Table S-1, to essential 4160 V
buses MFB-1 and MFB-2 for Ž_ 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:
* Unit Normal Transformer (backcharged)
• Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)
Emergency:

* Unit Startup Transformer (Keowee)

* Another Unit Startup Transformer (aligned) (Keowee)

* CT4

* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 minutes, whether or not
the buses are currently powered from it.

The condition indicated by this EAL is the degradation of the offsite and emergency power
sources resulting in a loss of all AC power to the emergency buses. 4160 V buses MFB-1 and
MFB-2 are the essential buses (ref. 1).

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
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and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via a
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator that can supply power
necessary to maintain hot shutdown of the reactors of each unit in the event of loss of power.
However, the SSF cannot supply power to the essential buses and therefore not credited in
this EAL. (ref. 3).

The 15-minute interval was selected as a threshold to exclude transient or momentary power
losses. The interval begins when both offsite and onsite AC power capability are lost.

NEI 99-01 Basis:

This IC addresses a total loss of AC power that compromises the performance of all SAFETY
SYSTEMS requiring electric power including those necessary for emergency core cooling,
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.
In addition, fission product barrier monitoring capabilities may be degraded under these
conditions. This IC represents a condition that involves actual or likely major failures of plant
functions needed for the protection of the public.

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

Escalation of the emergency classification level would be via ICs AG-1-RG1, FG1 or SGI.

ONS Basis Reference(s):

1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. NEI 99-01 SS1
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Category:

Subcategory:

Initiating Condition:

S -System Malfunction

1 - Loss of Essential AC Power

Prolonged loss of all offsite and all emergency AC power to essential
buses

EAL:

SGI.1 General Emergency

Loss of all offsite and all emergency AC power capability to essential 4160 V buses MFB-
1 and MFB-2

AND

Failure to power SSF equipment and PSW unavailable

AND EITHER:

* Restoration of at least one essential bus in < 4 hour is not likely (Note 1)
* CETC reading > 12001F

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:

* Unit Normal Transformer (backcharged)
* Unit Startup Transformer (SWYD)
* Another Unit Startup Transformer (aligned) (SWYD)

* CT5 (Central/energizing Standby Bus)
Emergency:

* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)

* CT4

* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the essential bus(es), whether or not the buses are
currently powered from it. 4160 V buses MFB-1 and MFB-2 are the essential buses (ref. 1).

[Document No.] I Rev. 0 Page 166 of 258



ATTACHMENT 1
EAL Bases

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator and Protected Service
Water (PSW) power supply that can supply power necessary to maintain hot shutdown of the
reactors of each unit in the event of loss of power. Although the SSF requires manual initiation,
it is considered in this EAL because it may be capable of powering the SSF load center (ref. 3,
4).

The station blackout coping period is four hours (ref. 5).

Core Exit Thermocouple readings of 1200'F are indicative of superheat conditions and inability
to adequately remove heat from the core (ref. 6).

NEI 99-01 Basis:

This IC addresses a prolonged loss of all power sources to AC emergeRiy essential buses. A
loss of all AC power compromises the performance of all SAFETY SYSTEMS requiring electric
power including those necessary for emergency core cooling, containment heat
removal/pressure control, spent fuel heat removal and the ultimate heat sink. A prolonged loss
of these buses will lead to a loss of one or more fission product barriers. In addition, fission
product barrier monitoring capabilities may be degraded under these conditions.

The EAL should require declaration of a General Emergency prior to meeting the thresholds
for IC FG1. This will allow additional time for implementation of offsite protective actions.

Escalation of the emergency classification from Site Area Emergency will occur if it is projected
that power cannot be restored to at least one AC emergeRiy essential bus by the end of the
analyzed station blackout coping period. Beyond this time, plant responses and event
trajectory are subject to greater uncertainty, and there is an increased likelihood of challenges
to multiple fission product barriers.

The estimate for restoring at least one emergeny essential bus should be based on a realistic
appraisal of the situation. Mitigation actions with a low probability of success should not be
used as a basis for delaying a classification upgrade. The goal is to maximize the time
available to prepare for, and implement, protective actions for the public.
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The EAL will also require a General Emergency declaration if the loss of AC power results in
parameters that indicate an inability to adequately remove decay heat from the core.

ONS Basis Reference(s):
1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. UFSAR Section 9.6 Standby Shutdown Facility
5. UFSAR Section 8.3.2.2.4 Station Blackout Analysis
6. RP/O/A/1 000/18 Core Damage Assessment
7. NEI 99-01 SG1
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Category:

Subcategory:

Initiating Condition:

S -System Malfunction

1 - Loss of Essential AC Power

Loss of all essential AC and vital DC power sources for 15 minutes or
longer

EAL:

SG1.2 General Emergency

Loss of all offsite and all emergency AC power capability, Table S-1, to essential 4160 V
buses MFB-1 and MFB-2 for - 15 min.

AND

Failure to power SSF equipment and PSW unavailable

AND

Loss of 125 VDC power based on battery bus voltage indications < 105 VDC on both vital
DC Distribution Centers DCA and DCB for > 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-1 AC Power Sources

Offsite:

* Unit Normal Transformer (backcharged)
* Unit Startup Transformer (SWYD)

* Another Unit Startup Transformer (aligned) (SWYD)
* CT5 (Central/energizing Standby Bus)

Emergency:

* Unit Startup Transformer (Keowee)
* Another Unit Startup Transformer (aligned) (Keowee)

* CT4
* CT5 (dedicated line/energizing Standby Bus)

Mode Applicability:

I - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

This EAL is indicated by the loss of all offsite and emergency AC power capability to 4160 V
essential buses MFB-1 and MFB-2 for greater than 15 minutes in combination with degraded
vital DC power voltage. This EAL addresses operating experience from the March 2011
accident at Fukushima Daiichi.
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For emergency classification purposes, "capability" means that an AC power source is
available to and capable of powering the emergency bus(es) within 15 minutes, whether or not
the buses are currently powered from it.

Each unit is provided with two physically independent circuits from the switching station. One is
the circuit from the 230 kV switching station through the startup transformer, which is designed
to be available within a few seconds following a loss of coolant accident. The second circuit is
the path from the switchyard through the main step-up transformer, the main generator bus
and the unit auxiliary transformer with the generator disconnected from the main bus. The
second circuit is currently used during refueling as an additional power feed for the shutdown
unit(s) from the 230 kV switchyard. Whenever there is inadequate power from the generating
units, the 230 kV switching station and the hydro units, power is available to the standby power
buses either directly from the 100 kV Central Tie Substation or from Lee Steam Station via
Transformer CT5. (ref. 2)

Upon loss of power from the Oconee generating unit and 230 kV switchyard, power is supplied
from both Keowee Hydro Station units through two separate and independent routes. One
route is an underground feeder to Transformer CT4 which supplies the two redundant Main
Feeder Buses (MFB-1 and MFB-2). The other route is an overhead feeder to the 230 KV
switching station which supplies each unit startup transformer. (ref. 3)

The Standby Shutdown Facility (SSF) consists of standby systems for use in an extreme
emergency and is equipped with a manually started diesel generator and Protected Service
Water (PSW) power supply that can supply power necessary to maintain hot shutdown of the
reactors of each unit in the event of loss of power. Although the SSF requires manual initiation,
it is considered in this EAL because it may be capable of powering the SSF load center (ref. 3).

For each unit, two independent and physically separated 125 volt DC batteries and DC buses
are provided for the vital instrumentation and control power system. (ref. 4, 5). Minimum DC
bus voltage is 105 VDC (ref. 6).

NEI 99-01 Basis:

This IC addresses a concurrent and prolonged loss of both emergency AC and Vital DC
power. A loss of all emergency AC power compromises the performance of all SAFETY
SYSTEMS requiring electric power including those necessary for emergency core cooling,
containment heat removal/pressure control, spent fuel heat removal and the ultimate heat sink.
A loss of vital DC power compromises the ability to monitor and control SAFETY SYSTEMS.
A sustained loss of both emergency AC and vital DC power will lead to multiple challenges to
fission product barriers.

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
The 15-minute emergency declaration clock begins at the point when both EAL thresholds are
met.
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ONS Basis Reference(s):

1. UFSAR Figure 8.1 Single Line Diagram
2. UFSAR Section 8.2 Offsite Power System
3. UFSAR Section 8.3 Onsite Power Systems
4. UFSAR Figure 8.5 Typical DC and AC Vital Power System - Single Line
5. UFSAR Section 8.3.2 DC Power Systems
6. EP/*/A/1 800/001 Blackout Tab
7. NEI 99-01 SG8
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Category: S - System Malfunction

Subcategory: 2 - Loss of Vital DC Power

Initiating Condition: Loss of all vital DC power for 15 minutes or longer

EAL:

SS2.1 Site Area Emergency

Loss of 125 VDC power based on battery bus voltage indications < 105 VDC on both vital
DC Distribution Centers DCA and DCB for - 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

For each unit, two independent and physically separated 125 volt DC batteries and DC buses
are provided for the vital instrumentation and control power system. (ref. 1, 2). Minimum DC
bus voltage is 105 VDC (ref. 3).

NEI 99-01 Basis:

This IC addresses a loss of vital DC power which compromises the ability to monitor and
control SAFETY SYSTEMS. In modes above Cold Shutdown, this condition involves a major
failure of plant functions needed for the protection of the public.

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

Escalation of the emergency classification level would be via ICs AG-1-RG1, FG1 or SG8SG1.

ONS Basis Reference(s):
1. UFSAR Figure 8.5 Typical DC and AC Vital Power System - Single Line
2. UFSAR Section 8.3.2 DC Power Systems
3. EPI*/A/1800/001 Blackout Tab
4. Technical Specifications 3.8.3 DC Sources - Operating
5. NEI 99-01 SS8
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

3 - Loss of Control Room Indications

UNPLANNED loss of Control Room indications for 15 minutes or
longer

EAL:

SU3.1 Unusual Event

An UNPLANNED event results in the inability to monitor one or more Table S-2
parameters from within the Control Room for -> 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-2 Safety System Parameters

" Reactor power

" RCS level

* RCS pressure

* CETC temperature

* Level in at least one S/G
* EFW flow to at least one S/G

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.

ONS Basis:

SAFETY SYSTEM parameters listed in Table S-2 are monitored in the Control Room through
a combination of hard control panel indicators as well as computer based information systems.
The SPDS serves as a redundant compensatory indicator which may be utilized in lieu of
normal Control Room indicators (ref. 1).

NEI 99-01 Basis:

This IC addresses the difficulty associated with monitoring normal plant conditions without the
ability to obtain SAFETY SYSTEM parameters from within the Control Room. This condition is
a precursor to a more significant event and represents a potential degradation in the level of
safety of the plant.

As used in this EAL, an "inability to monitor" means that values for one or more of the listed
parameters cannot be determined from within the Control Room. This situation would require
a loss of all of the Control Room sources for the given parameter(s). For example, the reactor
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power level cannot be determined from any analog, digital and recorder source within the
Control Room.

An event involving a loss of plant indications, annunciators and/or display systems is evaluated
in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1 022) to determine if
an NRC event report is required. The event would be reported if it significantly impaired the
capability to perform emergency assessments. In particular, emergency assessments
necessary to implement abnormal operating procedures, emergency operating procedures,
and emergency plan implementing procedures addressing emergency classification, accident
assessment, or protective action decision-making.

This EAL is focused on a selected subset of plant parameters associated with the key safety
functions of reactivity control, core cooling [PWR] RPV level [BWR] and RCS heat removal.
The loss of the ability to determine one or more of these parameters from within the Control
Room is considered to be more significant than simply a reportable condition. In addition, if all
indication sources for one or more of the listed parameters are lost, then the ability to
determine the values of other SAFETY SYSTEM parameters may be impacted as well. For
example, if the value for reactor vessel level [PrVR]! RPV w..ater level [B.. R] cannot be
determined from the indications and recorders on a main control board, the SPDS or the plant
computer, the availability of other parameter values may be compromised as well.

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

Escalation of the emergency classification level would be via IC SA2SA3.

ONS Basis Reference(s):

1. UFSAR Section 7.5 Display Instrumentation
2. NEI 99-01 SU2
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

3 - Loss of Control Room Indications

UNPLANNED loss of Control Room indications for 15 minutes or
longer with a significant transient in progress

EAL:

SA3.1 Alert

An UNPLANNED event results in the inability to monitor one or more Table S-2
parameters from within the Control Room for __ 15 min. (Note 1)

AND

Any significant transient is in progress, Table S-3

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Table S-2 Safety System Parameters

" Reactor power
* RCS level
" RCS pressure
• CETC temperature
* Level in at least one S/G
* EFW flow to at least one S/G

Table S-3 Significant Transients

" Reactor trip
* Runback > 25% thermal power
* Electrical load rejection > 25%

electrical load
" ECCS actuation

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

UNPLANNED - A parameter change or an event that is not 1) the result of an intended
evolution or 2) an expected plant response to a transient. The cause of the parameter change
or event may be known or unknown.
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ONS Basis:

SAFETY SYSTEM parameters listed in Table S-2 are monitored in the Control Room through
a combination of hard control panel indicators as well as computer based information systems.
The SPDS serves as a redundant compensatory indicator which may be utilized in lieu of
normal Control Room indicators (ref. 1).

Significant transients are listed in Table S-3 and include response to automatic or manually
initiated functions such as reactor trips, runbacks involving greater than 25% thermal power
change, electrical load rejections of greater than 25% full electrical load, reactor power
cutbacks or ECCS (SI) injection actuations.

NEI 99-01 Basis:

This IC addresses the difficulty associated with monitoring rapidly changing plant conditions
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the
Control Room. During this condition, the margin to a potential fission product barrier challenge
is reduced. It thus represents a potential substantial degradation in the level of safety of the
plant.

As used in this EAL, an "inability to monitor" means that values for one or more of the listed
parameters cannot be determined from within the Control Room. This situation would require
a loss of all of the Control Room sources for the given parameter(s). For example, the reactor
power level cannot be determined from any analog, digital and recorder source within the
Control Room.

An event involving a loss of plant indications, annunciators and/or display systems is evaluated
in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1 022) to determine if
an NRC event report is required. The event would be reported if it significantly impaired the
capability to perform emergency assessments. In particular, emergency assessments
necessary to implement abnormal operating procedures, emergency operating procedures,
and emergency plan implementing procedures addressing emergency classification, accident
assessment, or protective action decision-making.

This EAL is focused on a selected subset of plant parameters associated with the key safety
functions of reactivity control, core cooling [PW,4R] / RPV level [BWRI and RCS heat removal.
The loss of the ability to determine one or more of these parameters from within the Control
Room is considered to be more significant than simply a reportable condition. In addition, if all
indication sources for one or more of the listed parameters are lost, then the ability to
determine the values of other SAFETY SYSTEM parameters may be impacted as well. For
example, if the value for reactor vessel level [PWRA/! RPV water level [. VAR/ cannot be
determined from the indications and recorders on a main control board, the SPDS or the plant
computer, the availability of other parameter values may be compromised as well.

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

Escalation of the emergency classification level would be via ICs FS1 or IC AS-1RS1
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ONS Basis Reference(s):

1. UFSAR Section 7.5 Display Instrumentation
2. NEI 99-01 SA2
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Category:

Subcategory:

Initiating Condition:

EAL:

S - System Malfunction

4 - RCS Activity

Reactor coolant activity greater than Technical Specification allowable
limits

SU4.1 Unusual Event

RCS activity > 50 pCi/gm Dose Equivalent 1-131 for > 48 hr continuous period

OR

RCS activity > 280 pCi/gm Dose Equivalent Xe-133 for > 48 hr continuous period

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

The specific iodine activity is limited to < 50 pCi/gm Dose Equivalent 1-131 for > 48 hr
continuous period. The specific Xe-1 33 activity is limited to < 280 pCi/gm Dose Equivalent Xe-
133 for > 48 hr continuous period. Entry into Condition C of LCO 3.4.11 meets the intent of
this EAL (ref 1).

NEI 99-01 Basis:

This IC addresses a reactor coolant activity value that exceeds an allowable limit specified in
Technical Specifications. This condition is a precursor to a more significant event and
represents a potential degradation of the level of safety of the plant.

Escalation of the emergency classification level would be via ICs FA1 or the Recognition
Category A-R ICs.

ONS Basis Reference(s):
1. ONS Technical Specifications LCO 3.4.11 RCS Specific Activity
2. NEI 99-01 SU3
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Category:

Subcategory:

S - System Malfunction

5 - RCS Leakage

Initiating Condition: RCS leakage for 15 minutes or longer

EAL,

SU5.1 Unusual Event

RCS unidentified or pressure boundary leakage > 10 gpm for > 15 min.

OR

RCS identified leakage > 25 gpm for > 15 min.

OR

Leakage from the RCS to a location outside containment > 25 gpm for > 15 min.
(Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS Basis:

Manual or computer-based methods of performing an RCS inventory balance are normally
used to determine RCS leakage (ref. 1).

Identified leakage includes (ref. 2):

" Leakage such as that from pump seals or valve packing (except reactor coolant pump
(RCP) seal water injection or leakoff), that is captured and conducted to collection
systems or a sump or collecting tank, or

* Leakage into the containment atmosphere from sources that are both specifically
located and known either not to interfere with the operation of leakage detection
systems or not to be pressure boundary leakage, or

" RCS leakage through a steam generator to the secondary system.

Unidentified leakage is all leakage (except RCP seal water injection or leakoff) that is not
identified leakage (ref. 2).

Pressure Boundary leakage is leakage (except SG leakage) through a nonisolable fault in an
RCS component body, pipe wall, or vessel wall (ref. 2).

Reactor coolant leakage outside of the containment that is not considered identified or
unidentified leakage per Technical Specifications includes leakage via interfacing systems.

Escalation of this EAL to the Alert level is via Category F, Fission Product Barrier Degradation,
EAL FA1.1.
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NEI 99-01 Basis:

This IC addresses RCS leakage which may be a precursor to a more significant event. In this
case, RCS leakage has been detected and operators, following applicable procedures, have
been unable to promptly isolate the leak. This condition is considered to be a potential
degradation of the level of safety of the plant.

EAL #! and EAL #2The first and second EAL conditions are focused on a loss of mass from
the RCS due to "unidentified leakage", "pressure boundary leakage" or "identified leakage" (as
these leakage types are defined in the plant Technical Specifications). EAL4-3The third
condition addresses an RCS mass loss caused by an UNISOLABLE leak through an
interfacing system. These EAL-s-conditions thus apply to leakage into the containment, a
secondary-side system (e.g., steam generator tube leakage in a PWR) or a location outside of
containment.

The leak rate values for each EAL-condition were selected because they are usually
observable with normal Control Room indications. Lesser values typically require time-
consuming calculations to determine (e.g., a mass balance calculation). EALt#4-The first
condition uses a lower value that reflects the greater significance of unidentified or pressure
boundary leakage.

The release of mass from the RCS due to the as-designed/expected operation of a relief valve
does not warrant an emergency classification. For PWRs,-aAn emergency classification would
be required if a mass loss is caused by a relief valve that is not functioning as
designed/expected (e.g., a relief valve sticks open and the line flow cannot be isolated). For
BWRs-a stuck-open Safety Relief Valvo (SRV) or SRV leakage is no, t considered either
idecnificd or Unidcntificd lcakage by Technical spccifications and, thercforc, is not applicablc
tG this "EAl

The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate
the leakage, if possible.

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

ONS Basis Reference(s):

1. PT/1,2,3/A/0600/01 0 Reactor Coolant Leakage
2. ONS Technical Specifications Section 1.1 Definitions
3. NEI 99-01 SU4
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Category: S - System Malfunction

Subcategory: 6 - RPS Failure

Initiating Condition: Automatic or manual trip fails to shut down the reactor

EAL:

SU6.1 Unusual Event

An automatic trip did not shut down the reactor as indicated by reactor power - 5% after
any RPS setpoint is exceeded

AND

A subsequent automatic trip or the manual trip pushbutton is successful in shutting down
the reactor as indicated by reactor power < 5% (Note 8)

Note 8: A manual trip action is any operator action, or set of actions, which causes the control rods to be rapidly
inserted into the core, and does not include manually driving in control rods or implementation of boron
injection strategies.

Mode Applicability:

1 - Power Operation

Definition(s):

None

ONS Basis:

The first condition of this EAL identifies the need to cease critical reactor operations by
actuation of the automatic Reactor Protective System (RPS) trip function. A reactor trip is
automatically initiated by the RPS when certain continuously monitored parameters exceed
predetermined setpoints (ref. 1).

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power
promptly drops to a fraction of the original power level and then decays to a level several
decades less with a negative startup rate. 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 lowering of power into the source range. For the purpose of emergency classification a
successful trip has occurred when there is sufficient rod insertion from the trip of RPS to bring
the reactor power below the Power Operation Mode threshold of 5% (ref. 2).

5% rated power is the Power Operation mode threshold. Below 5%, plant response will be
similar to that observed during a normal shutdown. Nuclear instrumentation can be used to
determine if reactor power is greater than or equal to 5 % power (ref. 1, 2).

For the purposes of emergency classification, a successful manual trip action is that which can
be quickly performed from the reactor control console (actuation of the manual trip
pushbutton). There is a separate set of switch contacts in series with the output of each reactor
trip component. All switch contacts are actuated through a mechanical linkage from a single
pushbutton. Reactor shutdown achieved by use of other trip actions such as opening supply
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breakers, emergency boration, or manually driving control rods) do not constitute a successful
manual trip (ref. 3).

Following any automatic RPS trip signal, insertion of redundant manual trip signals are
performed to back up the automatic RPS trip function and ensure reactor shutdown is
achieved. Even if the first subsequent manual trip signal inserts all control rods to the full-in
position immediately after the initial failure of the automatic trip, the lowest level of
classification that must be declared is an Unusual Event.

In the event that the operator identifies a reactor trip is imminent and initiates a successful
manual reactor trip before the automatic RPS 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. However, if subsequent manual reactor trip actions fail to reduce
reactor power below 5%, the event escalates to the Alert under EAL SA6.1.

If by procedure, operator actions include the initiation of an immediate manual trip following
receipt of an automatic trip signal and there are no clear indications that the automatic trip
failed (such as a time delay following indications that a trip setpoint was exceeded), it may be
difficult to determine if the reactor was shut down because of automatic trip or manual actions.
If a subsequent review of the trip actuation indications reveals that the automatic trip did not
cause the reactor to be shut down, consideration should be given to evaluating the fuel for
potential damage, and the reporting requirements of 1 OCFR50.72 should be considered for the
transient event.

NEI 99-01 Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor
(trip [PW,] / •cram [,,-R])that results in a reactor shutdown, and either a subsequent operator
manual action taken at the reactor control consoles or an automatic (trip [PA/R-/-SGan
f,-r,) is successful in shutting down the reactor. This event is a precursor to a more
significant condition and thus represents a potential degradation of the level of safety of the
plant.

Following the failure on an automatic reactor (trip[PWR] / scram [BWr4,/), operators will
promptly initiate manual actions at the reactor control consoles to shutdown the reactor (e.g.,
initiate a manual reactor (trip[PWR] / scram rJ)). If these manual actions are successful in
shutting down the reactor, core heat generation will quickly fall to a level within the capabilities
of the plant's decay heat removal systems.

If an initial manual reactor (trip [PWR] 1 scrFm [BWR])is unsuccessful, operators will promptly
take manual action at another location(s) on the reactor control consoles to shutdown the
reactor (e.g., initiate a manual reactor (trip[Pr] / scram r[914q)) using a different switch).
Depending upon several factors, the initial or subsequent effort to manually (trip [P4V]-/- -SGa
YW•r {)the reactor, or a concurrent plant condition, may lead to the generation of an automatic
reactor (trip [Pr, / S.Gram [B,•r) signal. If a subsequent manual or automatic (trip [P-L,4R, /
Scram -,,r•A) is successful in shutting down the reactor, core heat generation will quickly fall
to a level within the capabilities of the plant's decay heat removal systems.

A manual action at the reactor control consoles is any operator action, or set of actions, which
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor
(trip[PW,] /.c .ram [BR,])). This action does not include manually driving in control rods or
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implementation of boron injection strategies. Actions taken at back-panels or other locations
within the Control Room, or any location outside the Control Room, are not considered to be
"at the reactor control consoles".Takong the Reacter Mode Switch to SHUTDOWN i
considercd to be a manual Scram action. [Br4]'

The plant response to the failure of an automatic or manual reactor (trip [PWR] / scram [B.. R])
will vary based upon several factors including the reactor power level prior to the event,
availability of the condenser, performance of mitigation equipment and actions, other
concurrent plant conditions, etc. If subsequent operator manual actions taken at the'reactor
control consoles are also unsuccessful in shutting down the reactor, then the emergency
classification level will escalate to an Alert via IC SA5SA6. Depending upon the plant
response, escalation is also possible via IC FAI. Absent the plant conditions needed to meet
either IC SA5-SA6 or FA1, an Unusual Event declaration is appropriate for this event.

A reactor shutdown is dete,,minmd in accordance with applicable F1 mergency Opeati44g
Procedure criteria.

Should a reactor (trip [PR] / scram [B,-R-)signal be generated as a result of plant work (e.g.,
RPS setpoint testing), the following classification guidance should be applied.

" If the signal causes a plant transient that should have included an automatic reactor (trip
[PA.r,- / scram [BR])and the RPS fails to automatically shutdown the reactor, then this
IC and the EALs are applicable, and should be evaluated.

" If the signal does not cause a plant transient and the (trip [PrIR] / scram [BWr•R)failure
is determined through other means (e.g., assessment of test results), then this IC and
the EALs are not applicable and no classification is warranted.

ONS Basis Reference(s):

1. ONS Technical Specifications Section 3.3.1 Reactor Protective System (RPS)
Instrumentation - Operating

2. ONS Technical Specifications Table 1.1-1 Modes
3. UFSAR Section 7.2.3.7 Manual Trip
4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.7.5
5. NEI 99-01 SU5
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Category: S - System Malfunction

Subcategory: 6 - RPS Failure

Initiating Condition: Automatic or manual trip fails to shut down the reactor

EAL:

SU6.2 Unusual Event

A manual trip did not shut down the reactor as indicated by reactor power -- 5% after any
manual trip action was initiated

AND

A subsequent automatic trip or the manual trip pushbutton is successful in shutting down
the reactor as indicated by reactor power < 5% (Note 8)

Note 8: A manual trip action is any operator action, or set of actions, which causes the control rods to be rapidly
inserted into the core, and does not include manually driving in control rods or implementation of boron
injection strategies.

Mode Applicability:

1 - Power Operation

Definition(s):

None

ONS Basis:

This EAL addresses a failure of a manually initiated trip in the absence of having exceeded an
automatic RPS trip setpoint and a subsequent automatic or manual trip is successful in
shutting down the reactor (ref. 1).

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power
promptly drops to a fraction of the original power level and then decays to a level several
decades less with a negative startup rate. 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 lowering of power into the source range. For the purpose of emergency classification a
successful trip has occurred when there is sufficient rod insertion from the manual trip to bring
the reactor power below the Power Operation Mode threshold level of 5% (ref. 2).

5% rated power is the Power Operation mode threshold. Below 5%, plant response will be
similar to that observed during a normal shutdown. Nuclear instrumentation can be used to
determine if reactor power is greater than or equal to 5% power (ref. 1, 2).

For the purposes of emergency classification, a successful manual trip action is that which can
be quickly performed from the reactor control console (actuation of the manual trip
pushbutton). There is a separate set of switch contacts in series with the output of each reactor
trip component. All switch contacts are actuated through a mechanical linkage from a single
pushbutton. Reactor shutdown achieved by use of other trip actions such as opening supply
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breakers, emergency boration, or manually driving control rods) do not constitute a successful
manual trip (ref. 3).

Following any automatic RPS trip signal, insertion of redundant manual trip signals are
performed to back up the automatic RPS trip function and ensure reactor shutdown is
achieved. Even if a subsequent automatic trip signal or the first subsequent manual trip signal
inserts all control rods to the full-in position immediately after the initial failure of the manual
trip, the lowest level of classification that must be declared is an Unusual Event.

If both subsequent automatic and subsequent manual reactor trip actions in the Control Room
fail to reduce reactor power < 5% following a failure of an initial manual trip, the event
escalates to an Alert under EAL SA6.1.

NEI 99-01 Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor
(trip [PWR] • /cram [B ",]) that results in a reactor shutdown, and either a subsequent
operator manual action taken at the reactor control consoles or an automatic (trip[P-W• i
SGram- [W4/RJ) is successful in shutting down the reactor. This event is a precursor to a more
significant condition and thus represents a potential degradation of the level of safety of the
plant.

Following the failure on an automatic reactor (trip[PWR] / Gscram. [Br, ), operators will
promptly initiate manual actions at the reactor control consoles to shutdown the reactor (e.g.,
initiate a manual reactor (trip[PW] / ..cra [Br~])). If these manual actions are successful in
shutting down the reactor, core heat generation will quickly fall to a level within the capabilities
of the plant's decay heat removal systems.

If an initial manual reactor (trip[Pr.R] / scram, [BWR]) is unsuccessful, operators will promptly
take manual action at another location(s) on the reactor control consoles to shutdown the
reactor (e.g., initiate a manual reactor (trip[PWR] / scram [914WR])) using a different switch).
Depending upon several factors, the initial or subsequent effort to manually (trip [PrOR] / scram
[BWR]) the reactor, or a concurrent plant condition, may lead to the generation of an automatic
reactor (trip [PWR] / scram, [BWR.signal. If a subsequent manual or automatic (trip ,P_,R3. /
S~reiam[B4RI;)is successful in shutting down the reactor, core heat generation will quickly fall to
a level within the capabilities of the plant's decay heat removal systems.

A manual action at the reactor control consoles is any operator action, or set of actions, which
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor (trip
[PR,]/ s crm•i [B J])). This action does not include manually driving in control rods or
implementation of boron injection strategies. Actions taken at back-panels or other locations
within the Control Room, or any location outside the Control Room, are not considered to be
"at the reactor control consoles".

Taking the Reactor Mode SWitch to SHUTDOWN is considered to be a m~anual scram ac~tion.P
fBWRI
The plant response to the failure of an automatic or manual reactor (trip [P..R] / scram [B-R])
will vary based upon several factors including the reactor power level prior to the event,
availability of the condenser, performance of mitigation equipment and actions, other
concurrent plant conditions, etc. If subsequent operator manual actions taken at the reactor
control consoles are also unsuccessful in shutting down the reactor, then the emergency
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classification level will escalate to an Alert via IC SA6SA6. Depending upon the plant
response, escalation is also possible via IC FAI. Absent the plant conditions needed to meet
either IC SA6--SA6 or FAI, an Unusual Event declaration is appropriate for this event.
A I Ill IB I I • • Jl

Areactor snumiueown is aeterminea in accor-ancoe withl applicable Emer-genc, Qperating
Proccdurc critreria..
Should a reactor (trip [PR].. / c.ram [B)•, r, signal be generated as a result of plant work
(e.g., RPS setpoint testing), the following classification guidance should be applied.

" If the signal causes a plant transient that should have included an automatic reactor (trip
[PrU /,,,] ,/ s.r [BWR]) and the RPS fails to automatically shutdown the reactor, then

this IC and the EALs are applicable, and should be evaluated.

" If the signal does not cause a plant transient and the (trip[Pr] / cr. . am [B' R]) failure
is determined through other means (e.g., assessment of test results), then this IC and
the EALs are not applicable and no classification is warranted.

ONS Basis Reference(s):

1. ONS Technical Specifications Section 3.3.1 Reactor Protective System (RPS)
Instrumentation - Operating

2. ONS Technical Specifications Table 1.1-1
3. UFSAR Section 7.2.3.7 Manual Trip
4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.7.5
5. NEI 99-01 SU5
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Category: S - System Malfunction

Subcategory: 2 - RPS Failure

Initiating Condition: Automatic or manual trip fails to shut down the reactor and subsequent
manual actions taken at the reactor control consoles are not successful
in shutting down the reactor

EAL:

SA6.1 Alert

An automatic or manual trip fails to shut down the reactor as indicated by reactor power
2- 5%

AND

Manual trip pushbutton is not successful in shutting down the reactor as indicated by
reactor power > 5% (Note 8)

Note 8: A manual trip action is any operator action, or set of actions, which causes the control rods to be rapidly
inserted into the core, and does not include manually driving in control rods or implementation of boron
injection strategies.

Mode Applicability:

1 - Power Operation

Definition(s):

None

ONS Basis:

This EAL addresses any automatic or manual reactor trip signal that fails to shut down the
reactor followed by a subsequent manual trip that fails to shut down the reactor to an extent
the reactor is producing significant power (ref. 1).

Following a successful reactor trip, rapid insertion of the control rods occurs. Nuclear power
promptly drops to a fraction of the original power level and then decays to a level several
decades less with a negative startup rate. 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 lowering of power into the source range. For the purpose of emergency classification a
successful trip has occurred when there is sufficient rod insertion from the manual trip to bring
the reactor power below 5% (ref. 2).

5% rated power is the Power Operation mode threshold. Below 5%, plant response will be
similar to that observed during a normal shutdown. Nuclear instrumentation can be used to
determine if reactor power is greater than or equal to 5% power (1, 2).

For the purposes of emergency classification, a successful manual trip action is that which can
be quickly performed from the reactor control console (actuation of the manual trip
pushbutton). There is a separate set of switch contacts in series with the output of each reactor
trip component. All switch contacts are actuated through a mechanical linkage from a single
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pushbutton. Reactor shutdown achieved by use of other trip actions such as opening supply
breakers, emergency boration, or manually driving control rods) do not constitute a successful
manual trip (ref. 3).

Escalation of this event to a Site Area Emergency would be under EAL SS6.1 or Emergency
Coordinator judgment.

NEI 99-01 Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor
(trip [PW,,] / sc-ram [4R•)• that results in a reactor shutdown, and subsequent operator
manual actions taken at the reactor control consoles to shutdown the reactor are also
unsuccessful. This condition represents an actual or potential substantial degradation of the
level of safety of the plant. An emergency declaration is required even if the reactor is
subsequently shutdown by an action taken away from the reactor control consoles since this
event entails a significant failure of the RPS.

A manual action at the reactor control console is any operator action, or set of actions, which
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor
(trip[P /:? / scroam [Brl)). This action does not include manually driving in control rods or
implementation of boron injection strategies. If this action(s) is unsuccessful, operators would
immediately pursue additional manual actions at locations away from the reactor control
consoles (e.g., locally opening breakers). Actions taken at back panels or other locations within
the Control Room, or any location outside the Control Room, are not considered to be "at the
reactor control consoles".

Taking the Rcacto, Mode SWitch to SHUTDOWN is co;siderd to be a m.anual scram. action.
[ 8WR]

The plant response to the failure of an automatic or manual reactor (trip [PWRJ / scram. [144.9)
will vary based upon several factors including the reactor power level prior to the event,
availability of the condenser, performance of mitigation equipment and actions, other
concurrent plant conditions, etc. If the failure to shut down the reactor is prolonged enough to
cause a challenge to the core cooling [PVVR] / RPV water levcl [B\AR]-r RGS.RCS heat
removal safety functions, the emergency classification level will escalate to a Site Area,
Emergency via IC SS65. Depending upon plant responses and symptoms, escalation is also
possible via IC FSI. Absent the plant conditions needed to meet either IC SS65 or FS1, an
Alert declaration is appropriate for this event.

It is recognized that plant responses or symptoms may also require an Alert declaration in
accordance with the Recognition Category F ICs; however, this IC and EAL are included to
ensure a timely emergency declaration.

A reactor shutdown is determined in accordance with applicable Emergency Operating
Procedure criteria.

ONS Basis Reference(s):

1. ONS Technical Specifications Section 3.3.1 Reactor Protective System (RPS)
Instrumentation - Operating

2. ONS Technical Specifications Table 1.1-1
3. UFSAR Section 7.2.3.7 Manual Trip
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4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.7.5
5. NEI 99-01 SA5
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Category: S - System Malfunction

Subcategory:

Initiating Condition:

EAL:

2 - RPS Failure

Inability to shut down the reactor causing a challenge to core cooling or
RCS heat removal

SS6.1 Site Area Emergency

An automatic or manual trip fails to shut down the reactor as indicated by reactor power
>_ 5%

AND

All actions to shut down the reactor are not successful as indicated by reactor power
>_5%

AND EITHER:

" CETCs >1200°F on 1CCM

* RCS subcooling < 0°F

Mode Applicability:

1 - Power Operation

Definition(s):

None

ONS Basis:

This EAL addresses the following:

" Any automatic reactor trip signal (ref. 1) followed by a manual trip that fails to shut down
the reactor to an extent the reactor is producing energy in excess of the heat load for
which the safety systems were designed (ref. 5), and

* Indications that either core cooling is extremely challenged or heat removal is extremely
challenged.

The combination of failure of both front line and backup protection systems to function in
response to a plant transient, along with the continued production of heat, poses a direct threat
to the Fuel Clad and RCS Barriers.

Reactor shutdown achieved by use of other trip actions such as opening supply breakers,
emergency boration, or manually driving control rods are also credited as a successful manual
trip provided reactor power can be reduced below 5% before indications of an extreme
challenge to either core cooling or heat removal exist (ref. 2, 3).

5% rated power is the Power Operation mode threshold. Below 5%, plant response will be
similar to that observed during a normal shutdown. Nuclear instrumentation can be used to
determine if reactor power is greater than or equal to 5% power.
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Indication of continuing core cooling degradation is manifested by CETCs are reading greater
than 12001F. This setpoint is used as an indication of an extreme ICC condition and entry into
the Oconee Severe Accident Guidelines (OSAG) is initiated for further mitigative actions (ref.
4).

Indication of inability to adequately remove heat from the RCS is manifested by subcooling
less than 00F (ref. 6).

NEI 99-01 Basis:

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor
(trip [PW,' / -"cram. [B..)•r that results in a reactor shutdown, all subsequent operator actions
to manually shutdown the reactor are unsuccessful, and continued power generation is
challenging the capability to adequately remove heat from the core and/or the RCS. This
condition will lead to fuel damage if additional mitigation actions are unsuccessful and thus
warrants the declaration of a Site Area Emergency.

In some instances, the emergency classification resulting from this IC/EAL may be higher than
that resulting from an assessment of the plant responses and symptoms against the
Recognition Category F ICs/EALs. This is appropriate in that the Recognition Category F
ICs/EALs do not address the additional threat posed by a failure to shut down the reactor. The
inclusion of this IC and EAL ensures the timely declaration of a Site Area Emergency in
response to prolonged failure to shutdown the reactor.

A reactor shutdown is determined in accordance with applicable Emergency Operating
Procedure criteria.

Escalation of the emergency classification level would be via IC AG4-RGI or FGI.

ONS Basis Reference(s):

1. ONS Technical Specifications Section 3.3.1 Reactor Protective System (RPS)
Instrumentation - Operating

2. ONS Technical Specifications Table 1.1-1
3. UFSAR Section 7.2.3.7 Manual Trip
4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.1.7
5. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.7.5
6. EP/1,2,3/A/1800/001 Loss of Subcooling Margin
7. NEI 99-01 SS5
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Category: S - System Malfunction

Subcategory: 7 - Loss of Communications

Initiating Condition: Loss of all onsite or offsite communications capabilities

EAL:

SU7.1 Unusual Event

Loss of all Table S-4 onsite communication methods

OR

Loss of all Table S-4 offsite communication methods

OR

Loss of all Table S-4 NRC communication methods

Table S-4 Communication Methods

System Onsite Offsite NRC

Commercial phone service x x x

ONS site phone system X X X

EOF phone system X X X

Public Address system x

Onsite radio system X

DEMNET x

Offsite radio system x

NRC Emergency Telephone System x

Satellite Phone X X X

Mode Applicability:

I - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

I [Document No.] Rev. 0 1 Page 192 of 258



ATTACHMENT 1
EAL Bases

ONS Basis:

Onsite, offsite and NRC communications include one or more of the systems listed in
Table S-4 (ref. 1).

1. Commercial phone service

The Commercial phone service does not go through the site telephone system.

2. ONS site phone system

The site phone system is generator and battery backed with:

* Fiber-Optic to Charlotte GO (65 lines)

* Telephone line to Easley (6 circuits)

" Anderson (4 lines)

* Six Mile (4 lines)

" Site Telephone System: Inward and outward direct dial available from the Control
Room, TSC, and OSC

3. EOF phone system

The emergency communications systems at the Charlotte EOF are designed to ensure the
reliable, timely flow of information between all parties having an emergency response role.

4. Public Address (Paging) system

The paging system provides paging and party line communications between stations
located throughout the plant. Inside and outside type wall and desk-mounted stations are
used to communicate between roaming personnel and fixed work locations. Plant-wide
instructions are issued using the paging feature.

5. Onsite radio system

The onsite radio system receives emergency backup power from Keowee Hydro Units
supporting communications with: Control Room 1&2, 3, Fire Brigade, Chemistry, Safety,
Radiation Protection, Maintenance, Medical Emergency Response Team, and Hazardous
Materials Response Team.

6. DEMNET

DEMNET is the primary means of offsite communication. This circuit allows
intercommunication among the EOF, TSC, control room, counties, and states. DEMNET
operates as an internet based (VoIP) communications system with a satellite back-
up. Should the internet transfer rate become slow or unavailable, the DEMNET will
automatically transfer to satellite mode.

7. Offsite radio system

The offsite radio system is battery backed supporting communications with: Control Room
Units 1&2, TSC, Field Monitoring Teams, EOF, counties and State of South Carolina.
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8. NRC Emergency Telephone System (ETS)

The NRC uses a Duke Energy dedicated telephone line which allows direct telephone
communications from the plant to NRC regional and national offices. The Duke Energy
communications line provides a link independent of the local public telephone network.
Telephones connected to this network are located in the Oconee Control Rooms, TSC, and
EOF and can be used to establish NRC Emergency Notification System (ENS) and Health
Physics Network (HPN) capability.

9. Satellite Phone

Satellite Phones can be used for both internal and external communications

This EAL is the hot condition equivalent of the cold condition EAL CU5.1.

NEI 99-01 Basis:

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

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

EAL-#4The first EAL condition addresses a total loss of the communications methods used in
support of routine plant operations.

EAL--#2The second EAL condition addresses a total loss of the communications methods used
to notify all OROs of an emergency declaration. The OROs referred to here are-(see
Developer Netes. the State EOC and FEO, Pickens County LEC and EOC, and Oconee
County LEC and EOC.

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

ONS Basis Reference(s):

1. ONS Emergency Plan, Section 7.2 Communications Systems
2. NEI 99-01 SU6
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Category: S - System Malfunction

Subcategory: 8 - Containment Failure

Initiating Condition: Failure to isolate containment or loss of containment pressure control.

EAL:

SU8.1 Unusual Event

Any penetration is not closed within 15 min. of a VALID ES actuation signal

OR

Containment pressure-> 10 psig with < one full train of containment heat removal
system (1 RBS with > 700 gpm spray flow OR 2 RBCUs) operating per design for
Ž_ 15 min.

(Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

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.

ONS Basis:

Reactor Building isolations are initiated by Engineered Safeguards Actuation Channels 5 and 6
in response to a high reactor building pressure signal (3.0 psig) (ref. 1, 2, 4).

Two engineered safeguards systems, the Reactor Building Spray System and the Reactor
Building Cooling System, are provided to remove heat from the containment atmosphere
following an accident. Both the Reactor Building Spray System and the Reactor Building
Cooling System, with either at full capacity, are individually capable of maintaining the
containment pressure below the design limit following a LOCA or MSLB. (ref. 1, 3)

The Reactor Building Spray (RBS) System consists of two separate trains of equal capacity.
Spray flow greater or equal to 700 gpm satisfies the spray flow design requirement. The
Reactor Building pressure setpoint (10 psig) is the pressure at which the Reactor Building
Spray equipment should actuate and begin performing its function (ref. 1, 2, 3, 5).
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Each of three Reactor Building Cooling Units (RBCUs) consists of a fan, cooling coils, and the
required distribution duct work. The Reactor Building atmosphere is circulated past cooling
coils by fans and returned to the building. Cooling water for the cooling units is supplied by the
Low Pressure Service Water System. The Reactor Building Cooling System provides the
design heat removal capacity with two of three coolers operating (ref. 1).

NEI 99-01 Basis:

This WG-EAL addresses a failure of one or more containment penetrations to automatically
isolate (close) when required by an actuation signal. It also addresses an event that results in
high containment pressure with a concurrent failure of containment pressure control systems.
Absent challenges to another fission product barrier, either condition represents potential
degradation of the level of safety of the plant.
For EAL,-#,-the first condition, the containment isolation signal must be generated as the result
on an off-normal/accident condition (e.g., a safety injection or high containment pressure); a
failure resulting from testing or maintenance does not warrant classification. The
determination of containment and penetration status - isolated or not isolated - should be
made in accordance with the appropriate criteria contained in the plant AGPs and EOPs. The
15-minute criterion is included to allow operators time to manually isolate the required
penetrations, if possible.

AL--#2The second condition addresses a condition where containment pressure is greater
than the setpoint at which containment energy (heat) removal systems are designed to
automatically actuate, and less than one full train of equipment is capable of operating per
design. The 15-minute criterion is included to allow operators time to manually start equipment
that may not have automatically started, if possible. The inability to start the required
equipment indicates that containment heat removal/depressurization systems (e.g.,
containment sprays or ice condenser fans) are either lost or performing in a degraded manner.

This event would escalate to a Site Area Emergency in accordance with IC FSI if there were a
concurrent loss or potential loss of either the Fuel Clad or RCS fission product barriers.

ONS Basis Reference(s):

1. UFSAR Section 6.2.2 Containment Heat Removal Systems
2. UFSAR Table 7-2 Engineered Safeguards Actuation Conditions
3. UFSAR Table 6-25 Minimum Acceptable Combinations of Containment Heat Removal

Equipment Performance
4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.1.1.1
5. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.4.1.2
6. NEI 99-01 SU7
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Category:

Subcategory:

Initiating Condition:

S - System Malfunction

9 - Hazardous Event Affecting Safety Systems

Hazardous event affecting a SAFETY SYSTEM needed for the current
operating mode

EAL:

SA9.1 Alert

The occurrence of any Table S-5 hazardous event

AND EITHER:

" Event damage has caused indications of degraded performance in at least one train
of a SAFETY SYSTEM needed for the current operating mode

" The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM component or
structure needed for the current operating mode

Table S-5 Hazardous Events

* Seismic event (earthquake)

* Internal or external FLOODING event

* High winds or tornado strike

* FIRE

* EXPLOSION

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

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

EXPLOSION - A rapid, violent and catastrophic failure of a piece of equipment due to
combustion, chemical reaction or overpressurization. A release of steam (from high energy
lines or components) or an electrical component failure (caused by short circuits, grounding,
arcing, etc.) should not automatically be considered an explosion. Such events require a post-
event inspection to determine if the attributes of an explosion are present.

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.

FLOODING - A condition where water is entering a room or area faster than installed
equipment is capable of removal, resulting in a rise of water level within the room or area.
SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or
placing it in the cold shutdown condition, including the ECCS. These are typically systems

[Document No.] Rev. 0 F Page 197 of 258



ATTACHMENT 1
EAL Bases

classified as safety-related (as defined in 10CFR50.2):

Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:

(1) The integrity of the reactor coolant pressure boundary;

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition;

(3) The capability to prevent or mitigate the consequences of accidents which could
result in potential offsite exposures.

VISIBLE DAMAGE - Damage to a component or structure that is readily observable without
measurements, testing, or analysis. The visual impact of the damage is sufficient to cause
concern regarding the operability or reliability of the affected component or structure.

ONS Basis:

* The significance of seismic events are discussed under EAL HU2.1 (ref. 1).

" Internal FLOODING may be caused by events such as component failures, equipment
misalignment, or outage activity mishaps.

* External flooding at ONS is highly unlikely since the probable maximum flood (PMF) would
be contained by the Keowee Reservoir. Plant grade elevation is 796.0 ft MSL. The
minimum external access elevation for the Auxiliary, Turbine, and Service Buildings is
796.5 ft MSL which provides a 6 inch water sill. (ref. 2)

* High winds in excess of design (95 mph) or tornado strikes can cause significant structural
damage (ref. 3).

" Areas containing functions and systems required for safe shutdown of the plant are
identified by fire area (ref. 4, 5).

* An explosion that degrades the performance of a SAFETY SYSTEM train or visibly
damages a SAFETY SYSTEM component or structure would be classified under this EAL.

NEI 99-01 Basis:

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a
structure containing SAFETY SYSTEM components, needed for the current operating mode.
This condition significantly reduces the margin to a loss or potential loss of a fission product
barrier, and therefore represents an actual or potential substantial degradation of the level of
safety of the plant.

EAL -. b-.The first condition addresses damage to a SAFETY SYSTEM train that is in
service/operation since indications for it will be readily available. The indications of degraded
performance should be significant enough to cause concern regarding the operability or
reliability of the SAFETY SYSTEM train.

RAI -. b.b2The second condition addresses damage to a SAFETY SYSTEM component that is
not in service/operation or readily apparent through indications alone, or to a structure
containing SAFETY SYSTEM components. Operators will make this determination based on
the totality of available event and damage report information. This is intended to be a brief
assessment not requiring lengthy analysis or quantification of the damage.
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Escalation of the emergency classification level would be via IC FS1 or AS4-RS1.

ONS Basis Reference(s):

1. AP/O/A/1700/005 Earthquake
2. UFSAR Section 3.4.1.1 Flood Protection Measures for Seismic Class 1 Structures
3. UFSAR Section 3.3.1.1 Design Wind Velocity
4. OSS-0254.00-00-4008 Design Bases Specification for Fire Protection
5. AP/1,2,3/A/1700/050 Challenging Plant Fire
6. NEI 99-01 SA9
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Category F - Fission Product Barrier Degradation

EAL Group: Hot Conditions (RCS temperature > 2001F); EALs in
this category are applicable only in one or more hot
operating modes.

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. Fuel Clad (FC): The Fuel Clad Barrier consists of the cladding material that contains the
fuel pellets.

B. Reactor Coolant System (RCS): The RCS Barrier includes the RCS primary side and its
connections up to and including the pressurizer safety and relief valves, and other
connections up to and including the primary isolation valves.

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

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:

Alert:
Any loss or any potential loss of either Fuel Clad or RCS Barrier

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.

" Unusual Event ICs associated with RCS and Fuel Clad Barriers are addressed under
System Malfunction ICs.

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

" The fission product barrier thresholds specified within a scheme reflect plant-specific
ONS design and operating characteristics.

" As used in this category, the term RCS leakage encompasses not just those types
defined in Technical Specifications but also includes the loss of RCS mass to any
location- inside the primary containment, an interfacing system, or outside of the
primary containment. The release of liquid or steam mass from the RCS due to the as
designed/expected operation of a relief valve is not considered to be RCS leakage.

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

Subcategory:

Fission Product Barrier Degradation

N/A

Initiating Condition: Any loss or any potential loss of either Fuel Clad or RCS barrier

EAL:

FA1.1 Alert

Any loss or any potential loss of either Fuel Clad or RCS barrier (Table F-I)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS 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.1

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1. NEI 99-01 FA1
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Category: Fission Product Barrier Degradation

Subcategory: N/A

Initiating Condition: Loss or potential loss of any two barriers

EAL:

FSI.1 Site Area Emergency

Loss or potential loss of any two barriers (Table F-i)

Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS 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
Fuel Clad and RCS potential loss thresholds existed, the Emergency Coordinator would have
greater assurance that escalation to a General Emergency is less imminent.

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1. NEI 99-01 FS1
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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 Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown

Definition(s):

None

ONS 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

NEI 99-01 Basis:

None

ONS Basis Reference(s):

1. NEI 99-01 FG1
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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. RCS or SG Tube Leakage

B. Inadequate Heat removal

C. CMT Radiation / RCS Activity

D. CMT Integrity or Bypass

E. Emergency Coordinator 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 in Category C would be assigned
"CMT P-Loss C.3," etc.

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
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Losses and Potential Losses are then applied to the algorithms given in EALs FGI.1, FSI.1,
and FA1.1 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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Table F-I Fission Product Barrier Threshold Matrix
Fuel Clad (FC) Barrier Reactor Coolant System (RCS) Barrier Containment (CMT) Barrier

Loss Potential Loss Loss Potential Loss Loss Potential Loss
1. RCS leakage > normal makeup

capacity due to EITHER:

1. An automatic or manual ES • UNISOLABLE RCS leakage
actuation required by EITHER: ° SG tube leakage

None 1. RVLS <0 (Note 9) ° UNISOLABLE RCS 1.A leaking SG is FAULTED outside
leakage 2. RCS cooldown < 400F of containment

SG tube RUPTURE at > 100°Flhr
OR

HPI has operated in the injection
mode with no RCPs operating

B
Inadequate

Heat
Removal

1.

2.
1. CETCs > 1200°F

CETCs > 700°F

RCS heat removal cannot be
established

AND
RCS subcooling < 0 IF

None

1. RCS heat removal cannot be
established

AND
RCS subcooling < 0 IF

2. HPI forced cooling initiated

None
CETCs > 1200°F

AND

Restoration procedures not
effective within 15 win. (Note 1)

C 1. Containment radiation:

CMT 1. 1/2/3RIA 57/58 > Table F-2 = 1,3 RIA 57/58 > 1.0 R/hr
column "FC Loss" None • 2 RIA 57> 1.6 R/hr None None 1. 1/2/3RIA 57/58 >Table F-2 columnRaditio CMT Potential Loss"

Radiation 2. Coolant activity > 300 pCi/ml DEI 2 2RA 58 > 1.0 hrPe
I RCS

Activity

1. Containment isolation is
required 1. Containment pressure > 59 psig
AND EITHER:

Containment integrity has 2. Containment hydrogen

D been lost based on concentration > 4
Emergency Coordinator

CMT None None None None judgment

Integrity • UNISOLABLE pathway from 3. Containment pressure > 10 psig
or BpassContinmet tothewith < one full train of containment

or Bypaas Containment to the heat removal system (1 RBS with >
700 gpm spray flow OR 2 RBCUs)
operating per design for > 15 min.

2. Indications of RCS leakage (Note 1)
outside of Containment

E 1. Any condition in the opinion of 1. Any condition in the judgment of 1 Ancoditio thejudgwent of 1. Any condition in the judgment of 1. Any condition in the judgment of 1. Any condition in the judgment ofthe Emergency Coordinator that the Emergency Coordinator that thy ndition Cinator that 19 the Emergency Coordinator that the Emergency Coordinator that the Emergency Coordinator thatEC indicates loss of the fuel clad indicates potential loss of the the Emergency Coordinator that
Judgment icatesrlossofthefe l clad iicats p iale lindicates loss of the RCS Barner indicates potential loss of the RCS indicates loss of the Containment indicates potential loss of the

Judgment harder Fuel Clad Barrier Barrier Barrier Containment Barrier
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Barrier: Fuel Clad

Category: A. RCS or SG Tube Leakage

Degradation Threat: Loss

Threshold:

None
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Fuel CladBarrier:

Category: A. RCS or SG Tube Leakage

Degradation Threat: Potential Loss

Threshold:

1. RVLS<5 0" (Note 9)

Note 9: RVLS is not valid if EITHER of the following exists:
- One or more RCPs are running

OR
- LPI pump(s) are running AND taking suction from the LPI drop line

Definition(s):

None

ONS Basis:

RVLS indicated level < 0" with all RCPs not running and both LPI pumps taking suction from
the drop line not running represents reactor vessel level below the bottom of the RCS hotleg
(without instrument uncertainty considered). This is the lowest measurable reactor vessel level
and is used in lieu of actual reactor vessel level indication of level at or below top of active fuel.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.6.5

2. NEI 99-01 RCS or SG Tube Leakage Potential Loss I.A
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Fuel CladBarrier:

Category:

Degradation Threat:

B. Inadequate Heat Removal

Loss

Threshold:

1. CETCs > 1200'F

Definition(s):

None

ONS Basis:

CETCs > 1200'F indicates extreme ICC conditions that may result in at least 516'F of
superheat.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.1.7

2. NEI 99-01 Inadequate Heat Removal Loss 2.A
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Fuel CladBarrier:

Category:

Degradation Threat:

B. Inadequate Heat Removal

Potential Loss

Threshold:

1. CETCs > 700°F

Definition(s):

None

ONS Basis:

CETCs > 700°F indicates conditions that may result in at least -1 60F of superheat and that
may indicate core uncovery.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.1.6

2. NEI 99-01 Inadequate Heat Removal Potential Loss 2.A
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Fuel CladBarrier:

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

2. RCS heat removal cannot be established

AND

RCS subcooling < 0°F

Definition(s):

None

ONS Basis:

In combination with RCS Potential Loss B.1, meeting this threshold results in a Site Area
Emergency.

The combination of these conditions indicates the ultimate heat sink function is under extreme
challenge (i.e., superheated). This threshold addresses loss of functions required for hot
shutdown with the reactor at pressure and temperature and thus a potential loss of the Fuel
Clad Barrier (ref. 1).

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.3.1

2. NEI 99-01 Inadequate Heat Removal Potential Loss 2.B
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Fuel CladBarrier:

Category: C. CMT Radiation / RCS Activity

Degradation Threat: Loss

Threshold:

1. 1/2/3RIA 57/58 > Table F-2 column "FC Loss"

Table F-2 Containment Radiation - R/hr (1/2/3RIA 57/58)

Time After SID FC Loss CMT Potential Loss

(Hrs) RIA 57 RIA 58 RIA 57 RIA 58

0 - < 0.5 300 140 1500 700

0.5 - < 2.0 80 40 400 195

2.0 - < 8.0 32 15 160 75

> 8.0 10 5 50 25

Definition(s):

None

ONS Basis:

The specified containment radiation monitor readings (ref. 1) indicate the release of reactor
coolant, with elevated activity indicative of fuel damage, into the Containment. The readings
are derived assuming the instantaneous release and dispersal of the reactor coolant noble gas
and iodine inventory associated with approximately 4% fuel cladding failure into the
Containment atmosphere. Reactor coolant concentrations of this magnitude are several times
larger than the maximum concentrations (including iodine spiking) allowed within technical
specifications. This value is higher than that specified for RCS barrier Loss #3.

Monitors used for this fission product barrier loss threshold are the Containment High Range
Radiation Monitors RIA 57 and RIA 58 (ref. 1).

NEI 99-01 Basis:

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant
mass into the containment, assuming that reactor coolant activity equals 300 pCi/gm dose
equivalent 1-131. Reactor coolant activity above this level is greater than that expected for
iodine spikes and corresponds to an approximate range of 2% to 5% fuel clad damage. Since
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this condition indicates that a significant amount of fuel clad damage has occurred, it
represents a loss of the Fuel Clad Barrier.

The radiation monitor reading in this threshold is higher than that specified for RCS Barrier
Loss threshold C.1 since it indicates a loss of both the Fuel Clad Barrier and the RCS Barrier.
Note that a combination of the two monitor readings appropriately escalates the ECL to a Site
Area Emergency.

ONS Basis Reference(s):

1. OSC-5283 ONS Core Damage Assessment Guidelines, Rev. 2, 2/27/12
2. NEI 99-01 CMT Radiation / RCS Activity FC Loss 3.A
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Fuel CladBarrier:

Category: C. CMT Radiation / RCS Activity

Degradation Threat: Loss

Threshold:

2. Coolant activity > 300 pCi/ml DEI

Definition(s):

None

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. The threshold Dose Equivalent 1-131
(DEI) concentration is well above that expected for iodine spikes and corresponds to about 2%
to 5% fuel clad damage. When reactor coolant activity reaches this level the Fuel Clad Barrier
is considered lost (ref. 1).

NEI 99-01 Basis:

This threshold indicates that RCS radioactivity concentration is greater than 300 pCi/gm dose
equivalent 1-131. Reactor coolant activity above this level is greater than that expected for
iodine spikes and corresponds to an approximate range of 2% to 5% fuel clad damage. Since
this condition indicates that a significant amount of fuel clad damage has occurred, it
represents a loss of the Fuel Clad Barrier.

It is recognized that sample collection and analysis of reactor coolant with highly elevated
activity levels could require several hours to complete. Nonetheless, a sample-related
threshold is included as a backup to other indications.

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

ONS Basis Reference(s):

1. NEI 99-01 CMT Radiation / RCS Activity Fuel Clad Loss 3.B
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Barrier: Fuel Clad

Category: C. CMT Radiation / RCS Activity

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Fuel Clad

Category: D. CMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

None
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Barrier:

Category:

Degradation Threat:

Threshold:

Fuel Clad

D. CMT Integrity or Bypass

Potential Loss

None
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Barrier: Fuel Clad

Category: E. Emergency Coordinator Judgment

Degradation Threat: Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates loss of the
Fuel Clad Barrier

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad Barrier is lost. Such a determination should include imminent
barrier degradation, barrier monitoring capability and dominant accident sequences.

• Imminent barrier degradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

This threshold addresses any other factors that are to be used by the Emergency DiieEtG

Coordinator in determining whether the Fuel Clad barrier is lost

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment Fuel Clad Loss 6.A
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Barrier: Fuel Clad

Category: E. Emergency Coordinator Judgment

Degradation Threat: Potential Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates potential
loss of the Fuel Clad Barrier

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Fuel Clad Barrier is potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

" Imminent barrier degradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment Potential Fuel Clad Loss 6.A
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Reactor Coolant SystemBarrier:

Category: A. RCS or SG Tube Leakage

Degradation Threat: Loss

Threshold:

1. An automatic or manual ES actuation required by EITHER:

* UNISOLABLE RCS leakage

* SG tube RUPTURE

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

RUPTURE - The condition of a steam generator in which primary-to-secondary leakage is of
sufficient magnitude to require a safety injection.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15
minutes

NEI 99-01 Basis:

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

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

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

ONS Basis Reference(s):

1. UFSAR Section 7.3 Engineered Safeguards Protective System
2. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Loss I.A
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Barrier: Reactor Coolant System

Category: A. RCS or SG Tube Leakage

Degradation Threat: Potential Loss

Threshold:

1. RCS leakage > normal makeup capacity due to EITHER:

* UNISOLABLE RCS leakage

* SG tube leakage

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

ONS Basis:

A RCS leak should be considered UNISOLABLE if the leak cannot be isolated within 15 min.

This threshold is based on the inability to maintain liquid inventory within the RCS by normal
operation of the High Pressure Injection System (HPI). The HPI includes three pumps. (ref. 1)

Any one HPI pump runout flow rate is 475 gpm (ref. 2).

NEI 99-01 Basis:

This threshold is based on an UNISOLABLE RCS leak that results in the inability to maintain
pressurizer level within specified limits by operation of a normally used charging (makeup)
pump, but an EGGS- (SI-)ES actuation has not occurred. The threshold is met when an
operating procedure, or operating crew supervision, directs that a standby -hargngHPl
(makeup) pump be placed in service to restore and maintain pressurizer level.

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

If a leaking steam generator is also FAULTED outside of containment, the declaration
escalates to a Site Area Emergency since the Containment Barrier Loss threshold I.A will also
be met.

ONS Basis Reference(s):

1. UFSAR Section 9.3.2 High Pressure Injection System
2. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.3.1.2
3. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Potential Loss 1.A
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Reactor Coolant SystemBarrier:

Category: A. RCS or SG Tube Leakage

Degradation Threat: Potential Loss

Threshold:

2. RCS cooldown to < 400°F at > 100°F/hr

OR

HPI has operated in the injection mode with no RCPs operating

Definition(s):

None

ONS Basis:
400°F is the temperature below which a cooldown greater than 1 000 F/hr requires
implementation of Pressurized Thermal Shock (PTS) guidance (rule 8) (ref. 1, 2).
HPI operating in the injection mode with no RCPs operating also invokes Rule 8 (ref. 3).

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.2.7
2. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.8.7
3. EP/*IA/1800/001 Rule 8 Pressurized Thermal Shock (PTS)
4. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Potential Loss I.B

I [Document No.] Rev. 0 Page 223 of 258]



ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier:

Category:

Degradation Threat:

Threshold:

Reactor Coolant System

B. Inadequate Heat Removal

Loss

None
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Reactor Coolant SystemBarrier:

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

1. RCS heat removal cannot be established

AND

RCS subcooling < 00F

Definition(s):

None

ONS Basis:

In combination with FC Potential Loss B.1, meeting this threshold results in a Site Area
Emergency.

The combination of these conditions indicates the ultimate heat sink function is under extreme
challenge (i.e., superheated). This threshold addresses loss of functions required for hot
shutdown with the reactor at pressure and temperature and thus a potential loss of the RCS
Barrier.

NEI 99-01 Basis:

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

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

ONS Basis Reference(s):

1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.3.6

2. NEI 99-01 Inadequate Heat Removal RCS Loss 2.8
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Reactor Coolant SystemBarrier:

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

2. HPI forced cooling initiated

Definition(s):

None

ONS Basis:

HPI Forced Cooling (Rule 4) is used when the SGs are not capable of heat removal and RCS
pressure is greater than 2300 psig. A Pressurizer PORV is opened to relieve pressure until
HPI cools the reactor (feed and bleed). (ref. 1)

NEI 99-01 Basis:

None

ONS Basis Reference(s):
1. OSC-2820 Emergency Procedure Setpoints, Setpoint No. 7.1.4.16
2. NEI 99-01 Other Indications Potential Loss 5.A
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Barrier: Reactor Coolant System

Category: C. CMT Radiation/ RCS Activity

Degradation Threat: Loss

Threshold:

1. Containment radiation:

E 1,3 RIA 57/58 > 1.0 R/hr

N 2RIA57>1.6R/hr

0 2RIA58>1.0R/hr

Definition(s):

N/A

ONS Basis:

Containment radiation monitor readings greater than the specified values (ref. 1) indicate the
release of reactor coolant to the Containment. The readings assume the instantaneous release
and dispersal of the reactor coolant noble gas and iodine inventory associated with normal
operating concentrations (i.e., within Technical Specifications) into the Containment
atmosphere. Because of the very high fuel clad integrity, only small amounts of noble gases
would be dissolved in the primary coolant.

Monitors used for this fission product barrier loss threshold are the Containment High Range
Radiation Monitors RIA-57 and RIA-58. The difference in the threshold values is due to the
relative strength of the detector check source which affects the background readings for the
detector (the source for 2RIA-57 is stronger than that for the other detectors). (ref. 1)

NEI 99-01 Basis:

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant
mass into the containment, assuming that reactor coolant activity equals Technical
Specification allowable limits. This value is lower than that specified for Fuel Clad Barrier Loss
threshold &AC.1 since it indicates a loss of the RCS Barrier only.

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

ONS Basis Reference(s):
1. OSC-4244 ONS High Range Containment Monitor Correlation Factors for RIA-57 and

RIA-58
2. NEI 99-01 CMT Radiation / RCS Activity RCS Loss 3.A
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Barrier: Reactor Coolant System

Category: B. CMT Radiation/ RCS Activity

Degradation Threat: Potential Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: D. CMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

None
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Barrier: Reactor Coolant System

Category: D. CMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

None
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Reactor Coolant SystemBarrier:

Category:

Degradation Threat:

E. Emergency Coordinator Judgment

Loss

Threshold:

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS Barrier is lost. Such a determination should include imminent barrier
degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier deqradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

This threshold addresses any other factors that may be
Coordinator in determining whether the RCS Barrier is lost.

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment RCS Loss 6.A

used by the Emergency DireotOe
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Barrier: Reactor Coolant System

Category: E. Emergency Coordinator Judgment

Degradation Threat: Potential Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates potential
loss of the RCS Barrier

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the RCS Barrier is potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment RCS Potential Loss 6.A
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Barrier: Containment

Category: A. RCS or SG Tube Leakage

Degradation Threat: Loss

Threshold:

1. A leaking SG is FAULTED outside of containment

Definition(s):

FAULTED - The term applied to a steam generator that has a steam leak on the secondary
side of sufficient size to cause an uncontrolled drop in steam generator pressure or the steam
generator to become completely depressurized.

ONS Basis:

None

NEI 99-01 Basis:

This threshold addresses a leaking Steam Generator (SG) that is also FAULTED outside of
containment. The condition of the SG , whether leaking or RUPTUREDleakage, is determined
in accordance with the thresholds for RCS Barrier Potential Loss 4-A.1 and Loss 4--A.1,
respectively. This condition represents a bypass of the containment barrier.

FAULTED is a defined term within the NEI 99-01 methodology; this determination is not
necessarily dependent upon entry into, or diagnostic steps within, an EOP. For example, if the
pressure in a steam generator is decreasing uncontrollably (fpart of the FAULTED definition)}
and the FAULTED steam generator isolation procedure is not entered because EOP user rules
are dictating implementation of another procedure to address a higher priority condition, the
steam generator is still considered FAULTED for emergency classification purposes.

The FAULTED criterion establishes an appropriate lower bound on the size of a steam release
that may require an emergency classification. Steam releases of this size are readily
observable with normal Control Room indications. The lower bound for this aspect of the
containment barrier is analogous to the lower bound criteria specified in IC SU4 for the fuel
clad barrier (i.e., RCS activity values) and IC SU5 for the RCS barrier (i.e., RCS leak rate
values).

This threshold also applies to prolonged steam releases necessitated by operational
considerations such as the forced steaming of a leaking or RUPTURED steam generator
directly to atmosphere to cooldown the plant, or to drive an auxiliary (emergency) feed water
pump. These types of conditions will result in a significant and sustained release of radioactive
steam to the environment (and are thus similar to a FAULTED condition). The inability to
isolate the steam flow without an adverse effect on plant cooldown meets the intent of a loss of
containment.

Steam releases associated with the expected operation of a SG power operated relief valve or
safety elief va•• e' Atmospheric Dump Valve(s) do not meet the intent of this threshold. Such
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releases may occur intermittently for a short period of time following a reactor trip as operators
process through emergency operating procedures to bring the plant to a stable condition and
prepare to initiate a plant cooldown. Steam releases associated with the unexpected operation
of a valve (e.g., a stuck-open safety valve) do meet this threshold.

Following an SG tube leak- . .,,,., there may be minor radiological releases through a
secondary-side system component (e.g., air ejectors, gland seal exhausters, valve packing,
steam traps, terry turbine exhaust, etc.). These types of releases do not constitute a loss or
potential loss of containment but should be evaluated using the Recognition Category A-R ICs.

The emergency cassificGation lvcelECLs resulting from primary-to-secondary leakage, with or
without a steam release from the FAULTED SG, are summarized below.

Affected SG is FAULTED
Outside of Containment?

P-to-S Leak Rate Yes No

Less than or equal to 25 gpm

Greater than 25 gpm

Requircs operation of a standby
charging (mFakup) Greater than
normal makeup pump capacity
(RCS Barrier Potential Loss)

Requires an automatic or manual
ECCS (S4ASES) actuation (RCS
Barrier Loss)

No classification

Unusual Event per
SU4SU5.1

Site Area Emergency per
FSI.1

Site Area Emergency per
FS1.1

No classification

Unusual Event per
SU4SU5.1

Alert per FAI.1

Alert per FAI.1

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

ONS Basis Reference(s):

1. NEI 99-01 RCS or SG Tube Leakage Containment Loss 1.A
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Barrier: Containment

Category: A. RCS or SG Tube Leakage

Degradation Threat: Potential Loss

Threshold:

None
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Barrier:

Category:

Degradation Threat:

Threshold:

Containment

B. Inadequate Heat Removal

Loss

None
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Barrier: Containment

Category: B. Inadequate Heat Removal

Degradation Threat: Potential Loss

Threshold:

1. CETCs > 1200°F

AND

Restoration procedures not effective within 15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has
been exceeded, or will likely be exceeded.

Definition(s):

None

ONS Basis:

Core Exit Thermocouples (CETCs) are a component of Inadequate Core Cooling
Instrumentation and provide an indirect indication of fuel clad temperature by measuring the
temperature of the reactor coolant that leaves the core region. Although clad rupture due to
high temperature is not expected for CETC readings less than the threshold, temperatures of
this magnitude signal significant superheating of the reactor coolant and core uncover (ref. 1).

The restoration procedures are those emergency operating procedures that address the
recovery of the RCS and core heat removal acceptance criteria. The procedure is considered
effective if the temperature is decreasing or if the vessel water level is increasing (ref. 1 ).The
15 minute threshold starts when operator action begins taking procedurally directed functional
recovery actions.

If CETC readings are greater than 1,200 0F, Fuel Clad barrier is also lost.

NEI 99-01 Basis:

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

ONS Basis Reference(s):

1. EP/1,2,3/A/1800/001 Inadequate Core Cooling
2. NEI 99-01 Inadequate Heat Removal Containment Potential Loss 2.A
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Barrier:

Category:

Degradation Threat:

Threshold:

Containment

C. CMT Radiation/RCS Activity

Loss

None
I
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ContainmentBarrier:

Category: C. CMT Radiation/RCS Activity

Degradation Threat: Potential Loss

Threshold:

1. 1/2/3RIA 57/58 > Table F-2 column "CMT Potential Loss"

Table F-2 Containment Radiation - R/hr (112/3RIA 57/58)

Time After SID FC Loss CMT Potential Loss

(Hrs) RIA 57 RIA 58 RIA 57 RIA 58

0 - < 0.5 300 140 1500 700

0.5 - < 2.0 80 40 400 195

2.0 - < 8.0 32 15 160 75

> 8.0 10 5 50 25

Definition(s):

None

ONS Basis:

Containment radiation monitor readings greater than the values shown (ref. 1) indicate
significant fuel damage well in excess of that required for loss of the RCS Barrier and the Fuel
Clad Barrier.

The specified containment radiation monitor readings (ref. 1) indicate the release of reactor
coolant, with significant fuel damage well in excess of that required for loss of the RCS Barrier
and the Fuel Clad Barrier, into the Containment. The readings are derived assuming the
instantaneous release and dispersal of the reactor coolant noble gas and iodine inventory
associated with 20% clad failure into the Containment atmosphere.

Containment radiation readings at or above the Containment Barrier Potential Loss threshold
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.

Monitors used for this fission product barrier loss threshold are the Containment High Range
Radiation Monitors RIA-57 and RIA-58 (ref. 1).
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NEI 99-01 Basis:

The radiation monitor reading corresponds to an instantaneous release of all reactor coolant
mass into the containment, assuming that 20% of the fuel cladding has failed. This level of
fuel clad failure is well above that used to determine the analogous Fuel Clad Barrier Loss and
RCS Barrier Loss thresholds.

NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power Plant
Accidents, indicates the fuel clad failure must be greater than approximately 20% in order for
there to be a major release of radioactivity requiring offsite protective actions. For this
condition to exist, there must already have been a loss of the RCS Barrier and the Fuel Clad
Barrier. It is therefore prudent to treat this condition as a potential loss of containment which
would then escalate the emergency classificatin lcvclECL to a General Emergency.

ONS Basis Reference(s):
1. OSC-5283 ONS Core Damage Assessment Guidelines, Rev. 2, 2/27/12
2. NEI 99-01 CMT Radiation / RCS Activity Containment Potential Loss 3.A
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Barrier: Containment

Category: D. CMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

1. Containment isolation is required

AND EITHER:

" Containment integrity has been lost based on Emergency Coordinator
judgment

" UNISOLABLE pathway from Containment to the environment exists

Definition(s):

UNISOLABLE - An open or breached system line that cannot be isolated, remotely or locally.

ONS Basis:

The pathway should be considered UNISOLABLE if the Containment cannot be isolated within
15 min.

Reactor Building Essential and Non-essential Isolation occurs on an Engineered Safeguards
signal of 3 psig (ref. 1).

NEI 99-01 Basis:

These thresholds address a situation where containment isolation is required and one of two
conditions exists as discussed below. Users are reminded that there may be accident and
release conditions that simultaneously meet both bulleted thresholds 4.A.1 and 4.A.2.

4A-.-_First Threshold - Containment integrity has been lost, i.e., the actual containment
atmospheric leak rate likely exceeds that associated with allowable leakage (or sometimes
referred to as design leakage). Following the release of RCS mass into containment,
containment pressure will fluctuate based on a variety of factors; a loss of containment integrity
condition may (or may not) be accompanied by a noticeable drop in containment pressure.
Recognizing the inherent difficulties in determining a containment leak rate during accident
conditions, it is expected that the Emergency QiD-eoter-Coordinator will assess this threshold
using judgment, and with due consideration given to current plant conditions, and available
operational and radiological data (e.g., containment pressure, readings on radiation monitors
outside containment, operating status of containment pressure control equipment, etc.).

Refer to the middle piping run of Figure 9-F--41. Two simplified examples are provided. One is
leakage from a penetration and the other is leakage from an in-service system valve.
Depending upon radiation monitor locations and sensitivities, the leakage could be detected by
any of the four monitors depicted in the figure.

Another example would be a loss or potential loss of the RCS barrier, and the simultaneous
occurrence of two FAULTED locations on a steam generator where one fault is located inside
containment (e.g., on a steam or feedwater line) and the other outside of containment. In this

[Document No.] Rev. 0 Page 241 of 258



ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases

case, the associated steam line provides a pathway for the containment atmosphere to escape
to an area outside the containment.

Following the leakage of RCS mass into containment and a rise in containment pressure, there
may be minor radiological releases associated with allowable (design) containment leakage
through various penetrations or system components. These releases do not constitute a loss
or potential loss of containment but should be evaluated using the Recognition Category A-R
ICs.

4-Second Threshold - Conditions are such that there is an UNISOLABLE pathway for the
migration of radioactive material from the containment atmosphere to the environment. As
used here, the term "environment" includes the atmosphere of a room or area, outside the
containment, that may, in turn, communicate with the outside-the-plant atmosphere (e.g.,
through discharge of a ventilation system or atmospheric leakage). Depending upon a variety
of factors, this condition may or may not be accompanied by a noticeable drop in containment
pressure.

Refer to the top piping run of Figure O-F--41. In this simplified example, the inboard and
outboard isolation valves remained open after a containment isolation was required (i.e.,
containment isolation was not successful). There is now an UNISOLABLE pathway from the
containment to the environment.

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

Leakage between two interfacing liquid systems, by itself, does not meet this threshold.

Refer to the bottom piping run of Figure 9-F--41. In this simplified example, leakage in an RCP
seal cooler is allowing radioactive material to enter the Auxiliary Building. The radioactivity
would be detected by the Process Monitor. If there is no leakage from the closed water
cooling system to the Auxiliary Building, then no threshold has been met. If the pump
developed a leak that allowed steam/water to enter the Auxiliary Building, then second
threshold-443. would be met. Depending upon radiation monitor locations and sensitivities, this
leakage could be detected by any of the four monitors depicted in the figure and cause the first
threshold 4-A-.--to be met as well.

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

The status of the containment barrier during an event involving steam generator tube leakage
is assessed using Loss Threshold 4-.A.1.
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ONS Basis Reference(s):

1. UFSAR Section 6.2.3 Containment Isolation System
2. NEI 99-01 CMT Integrity or Bypass Containment Loss 4.A
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Barrier: Containment

Category: D. CMT Integrity or Bypass

Degradation Threat: Loss

Threshold:

2. Indications of RCS leakage outside of Containment

Definition(s):

None

ONS Basis:

None

NEI 99-01 Basis:

Containment sump, temperature, pressure and/or radiation levels will increase if reactor
coolant mass is leaking into the containment. If these parameters have not increased, then the
reactor coolant mass may be leaking outside of containment (i.e., a containment bypass
sequence). Increases in sump, temperature, pressure, flow and/or radiation level readings
outside of the containment may indicate that the RCS mass is being lost outside of
containment.

Unexpected elevated readings and alarms on radiation monitors with detectors outside
containment should be corroborated with other available indications to confirm that the source
is a loss of RCS mass outside of containment. If the fuel clad barrier has not been lost,
radiation monitor readings outside of containment may not increase significantly; however,
other unexpected changes in sump levels, area temperatures or pressures, flow rates, etc.
should be sufficient to determine if RCS mass is being lost outside of the containment.

Refer to the middle piping run of Figure O-F--41. In this simplified example, a leak has occurred
at a reducer on a pipe carrying reactor coolant in the Auxiliary Building. Depending upon
radiation monitor locations and sensitivities, the leakage could be detected by any of the four
monitors depicted in the figure and cause threshold 4-AD.1 to be met as well.

To ensure proper escalation of the emergency classification, the RCS leakage outside of
containment must be related to the mass loss that is causing the RCS Loss and/or Potential
Loss threshold 4.-A.1 to be met.
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ONS Basis Reference(s):

1. NEI 99-01 CMT Integrity or Bypass Containment Loss
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Figure 1: Containment Integrity or Bypass Examples
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ContainmentBarrier:

Category: D. CMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

1. Containment pressure > 59 psig

Definition(s):

None

ONS Basis:

J

The Reactor Building is designed for an internal pressure of 59 psig (ref. 1).

NEI 99-01 Basis:

If containment pressure exceeds the design pressure, there exists a potential to lose the
Containment Barrier. To reach this level, there must be an inadequate core cooling condition
for an extended period of time; therefore, the RCS and Fuel Clad barriers would already be
lost. Thus, this threshold is a discriminator between a Site Area Emergency and General
Emergency since there is now a potential to lose the third barrier.

ONS Basis Reference(s):

1. UFSAR Section 6.2.1 Containment Functional Design
2. NEI 99-01 CMT Integrity or Bypass Containment Potential Loss 4.A
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Barrier: Containment

Category: D. CMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

2. Containment hydrogen concentration > 4%

Definition(s):

None

ONS Basis:

Following a design basis accident, hydrogen gas may be generated inside the containment by
reactions such as zirconium metal with water, corrosion of materials of construction and
radiolysis of aqueous solution in the core and sump.

The 4% hydrogen concentration threshold is generally considered the lower limit for hydrogen
deflagrations. ONS is equipped with a Containment Hydrogen Monitoring System (CHMS) that
provides continuous indication of hydrogen concentration in the containment atmosphere. The
measurement capability is provided over the range of 0% to 10%. A continuous indication of
the hydrogen concentration is not required in the control room at all times during normal
operation. If continuous indication of the hydrogen concentration is not available at all times,
continuous indication and recording shall be functioning within 90 minutes of the initiation of
the safety injection. (ref. 1, 2)

NEI 99-01 Basis:

The existence of an explosive mixture means, at a minimum, that the containment atmospheric
hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the lower deflagration
limit). A hydrogen burn will raise containment pressure and could result in collateral equipment
damage leading to a loss of containment integrity. It therefore represents a potential loss of
the Containment Barrier.

ONS Basis Reference(s):

1. UFSAR Section 9.3.7 Containment Hydrogen Monitoring System
2. UFSAR Section 15.16.3 Evaluation of Hydrogen Concentrations
3. NEI 99-01 CMT Integrity or Bypass Containment Potential Loss 4.B
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Barrier: Containment

Category: D. CMT Integrity or Bypass

Degradation Threat: Potential Loss

Threshold:

3. Containment pressure > 10 psig with < one full train of containment heat removal
system (1 RBS with > 700 gpm spray flow OR 2 RBCUs) operating per design for >
15 min. (Note 1)

Note 1: The Emergency Coordinator should declare the event promptly upon determining that time limit has

been exceeded, or will likely be exceeded.

Definition(s):

None

ONS Basis:

Two engineered safeguards systems, the Reactor Building Spray System and the Reactor
Building Cooling System, are provided to remove heat from the containment atmosphere
following an accident. Both the Reactor Building Spray System and the Reactor Building
Cooling System, with either at full capacity, are individually capable of maintaining the
containment pressure below the design limit following a LOCA or MSLB. (ref. 1, 3)

* The Reactor Building Spray (RBS) System consists of two separate trains of equal
capacity. Spray flow greater or equal to 700 gpm satisfies the spray flow design
requirement. The Reactor Building pressure setpoint (10 psig) is the pressure at which
the Reactor Building Spray equipment should actuate and begin performing its function
(ref. 1, 2, 3, 4).

* Each of three Reactor Building Cooling Units (RBCUs) consists of a fan, cooling coils,
and the required distribution duct work. The Reactor Building atmosphere is circulated
past cooling coils by fans and returned to the building. Cooling water for the cooling
units is supplied by the Low Pressure Service Water System. The Reactor Building
Cooling System provides the design heat removal capacity with two of three coolers
operating (ref. 1).

NEI 99-01 Basis:

This threshold describes a condition where containment pressure is greater than the setpoint
at which containment energy (heat) removal systems are designed to automatically actuate,
and less than one full train of equipment is capable of operating per design. The 15-minute
criterion is included to allow operators time to manually start equipment that may not have
automatically started, if possible. This threshold represents a potential loss of containment in
that containment heat removal/depressurization systems (e.g., containment sprays, ice
condenser fans, etc., but not including containment venting strategies) are either lost or
performing in a degraded manner.
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ONS Basis Reference(s):

1. UFSAR Section 6.2.2 Containment Heat Removal Systems

2. UFSAR Table 7-2 Engineered Safeguards Actuation Conditions
3. UFSAR Table 6-25 Minimum Acceptable Combinations of Containment Heat Removal

Equipment Performance
4. OSC-02820 Emergency Procedure Setpoints, Setpoint No. 7.4.1.2

5. NEI 99-01 CMT Integrity or Bypass Containment Potential Loss 4.C
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Barrier: Containment

Category: E. Emergency Coordinator Judgment

Degradation Threat: Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates loss of the
Containment Barrier

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment Barrier is lost. Such a determination should include imminent
barrier degradation, barrier monitoring capability and dominant accident sequences.

" Imminent barrier degradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

This threshold addresses any other factors that may be used by the Emergency Di~eGtG
Coordinator in determining whether the Containment Barrier is lost.

ONS Basis Reference(s):
1. NEI 99-01 Emergency Director Judgment PC Loss 6.A
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ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases

Barrier: Containment

Category: E. Emergency Coordinator Judgment

Degradation Threat: Potential Loss

Threshold:

1. Any condition in the judgment of the Emergency Coordinator that indicates potential
loss of the Containment Barrier

Definition(s):

None

ONS Basis:

The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Containment Barrier is potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.

* Imminent barrier degradation exists if the degradation will likely occur within relatively
short period of time based on a projection of current safety system performance. The
term "imminent" refers to recognition of the inability to reach safety function 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 Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency classification
declarations.

NEI 99-01 Basis:

This threshold addresses any other factors that may be used by the Emergency Di-eete•
Coordinator in determining whether the Containment Barrier is lost.

ONS Basis Reference(s):

1. NEI 99-01 Emergency Director Judgment PC Potential Loss 6.A
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ATTACHMENT 3
Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases

Background

NEI 99-01 Revision 6 ICs AA3 and HA5 prescribe declaration of an Alert based on impeded
access to rooms or areas (due to either area radiation levels or hazardous gas concentrations)
where equipment necessary for normal plant operations, cooldown or shutdown is located.
These areas are intended to be plant operating mode dependent. Specifically the Developers
Notes for AA3 and HA5 states:

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

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

Further, as specified in IC HA5:

The list need not include the Control Room if adequate engineered safety/design features
are in place to preclude a Control Room evacuation due to the release of a hazardous gas.
Such features may include, but are not limited to, capability to draw air from multiple air
intakes at different and separate locations, inner and outer atmospheric boundaries, or the
capability to acquire and maintain positive pressure within the Control Room envelope.
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ATTACHMENT 3
Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases

ONS Table R-2 and H-2 Bases

NEI 99-01 Rev 06 addresses elevated radiation levels and hazardous gases in certain plant
rooms/areas sufficient to preclude or impede personnel from performing actions necessary to
maintain normal plant operation, or to perform a normal plant shutdown and cool down.

Power Operation was reviewed to determine if any actions are "necessary" to maintain power
operations. Over reasonable periods (several days), there are some actions outside the
Control Room that are required to be performed to maintain normal operations. The following
table lists the locations into which an operator may be dispatched in order perform a normal
plant operation, shutdown and cool down.

The review was completed using the following procedures as the controlling documents:

" OP/*/A/1 102/010 (Controlling Procedure for Unit Shutdown)

" OP/*/A/1 106/001 (Turbine Generator)

" OP/*AI1 106/015 (EHC System)
* OP/*IAI1 103/004A (RCS Boration)

SOPI*/A1l 104/027 (Bleed Transfer Pump Recirculation)

* PT/*/A/0600/001 B (Surveillance to go to Mode 3)

" OP/*/AI1 102/010 (Unit SD Mode 1 to Mode 3)

* IP/*IA/0200/047 (LTOP Calibration)

* OP/*/A/1103/006 (RCP Operations)

* OP/*A/1 104/012 (CCW Pump Operations)

* CPI1/A/2002/014 (RCS Sampling)

* OP*/IA1 104/049 (LTOP Operation)

" OP/l/A/1104/001 (Core Flood Operations)

" OP/O/AI1 104/048 (TBS Operations)

" OP/*/AI1 104/004 (Low Pressure Injection System)

" OPI*/AI1 103/008 (RCS Crud Burst)

Travel paths to the locations where the equipment is operated were considered as part of the
determination of affected rooms. ONS Reactor and Auxiliary Building design consist of mostly
single entry rooms located off of a common hallway, therefore access to the hallway is
required to access a given room. Some equipment is located within the hallway itself.

Room Mode Procedure Enclosure Steps

TB 1 OP/1/A/1102/010 4.1 Unit SD

TB 1 OP/1/A/1106/001 4.2 TG

TB 1 OP/1/A/1106/014 4.3 MSRH

TB 1 OP/l/A111061015 4.2 EHC

A-2 LDST Hatch area 1,2,3 OPI1/N1103/004 A 4.1 RCS Boration

A-1 hallway 8' S/ col 65 1,2,3 OP/1/NI1103/004 A 4.2 RCS Boration

A-1 hallway 8' S/ col 65 1,2,3 OP/i/NI1103/004 A 4.3 RCS Boration

Unit 1 BTP Rm 1,2,3 1 OP/1/A/1103/004 A 1 4.3 RCS Boration
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ATTACHMENT 3
Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases

Unit 1 BTP Rm 1,2,3 OP/1/A/1103/004 A 4.4 RCS Boration

A-1 hallway 8' S/ col 65 1,2,3 OP/1/A/1103/004A 4.4 RCS Boration

A-2-Unit 2 LDST Hatch area 1,2,3 OP/llA/1103/004 A 4.4 RCS Boration

Unit 2 BTP Rm 1,2,3 OP/1/A/1103/004 A 4.4 RCS Boration

A-I-hallway N of Col 82 1,2,3 OP/I/ll11031004 A 4.4 RCS Boration

A-1 hallway 5' S/col 67 1,2,3 OP/1/A/1103/004 A 4.4 RCS Boration

A-1 hallway col 82 1,2,3 OP/I/A/1103/004 A 4.4 RCS Boration

A-2 Unit 3 LDST Hatch area 1,2,3 OP/I/A/1103/004 A 4.5 RCS Boration

Unit 3 BTP Rm 1,2,3 OP/1/A/1103/004 A 4.5 RCS Boration

A-1 hallway 10' S/col 96) 1,2,3 OP/l/A/1103/004 A 4.5 RCS Boration

A-1 hallway 5' S/col 67 1,2,3 OP/1/A/1103/004 A 4.5 RCS Boration

LPI Cooler Rm V'W/North door 1,2,3 OP/I/A/1103/004 A 4.5 RCS Boration

A-I- BAMT Rm 1 OP/I/A/1 103/004 A 4.6 RCS Boration

A-1 Unit 1 & 2 BAMT Rm 1 OP/1/A/1103/004 A 4.6 RCS Boration

Rm 111 1 OP/I/AI 103/004 A 4.6 RCS Boration

A-2 LDST Hatch area 1 OP/I/A/1103/004 A 4.6 RCS Boration

CTT Rm 1 OP/I/A/1103/004 A 4.6 RCS Boration

A-2-1&2 Chem. Add Panel 1 OP/I/A/I,1103/004 A 4.6 RCS Boration

A-i-Col Q70 1 OP/1/A/1103/004 A 4.7 RCS Boration

A-2-LDST Hatch area 1 OP/I/ll 103/004 A 4.7 RCS Boration

A-i-Unit 1 CBAST Rm I OP/I/N1103/004 A 4.7 RCS Boration

Unit 1 BTP Rm 1 OPI1/A/1104/027 4.19 BTP Recirc

Unit 1 BTP Rm 1 OP/I/lA1104/027 4.20. BTP Recirc
1 OP/lAI/1102/010 4.2 Unit SD

1 PTI1/A/0600/001 B 13.2 Surv. Mode3

Unit I-BTP Rm 1,2 OP/I/A/1103/004 4.5 Makeup

Unit 1-BTP Rm 1,2 OP/I/A/1103/004 4.6 Makeup
1,2,3 OP/I/A/1102/010 4.3 SD Mode I to 3

3 OP/I1A/1102/010 4.4

RB 779', Cable Room, 1UB2 3 IPI1/A/02001047 LTOP Calibration

RB 779' 3 IP/11A/0200/047 LTOP Calibration

1 UB2 3 IP/I1A/0200/047 LTOP Calibration

1AT7 3 IP/I1A/0200/047 LTOP Calibration

1 MTC-4 3 IP/I1A/0200/047 LTOP Calibration

1AT5 3 IP/1/AI02001047 LTOP Calibration

LPI Cooler Room 3 OP/I/A/1 103/006 4.12
3 OP/1/A/1102/010 4.7

OPI1/A/1104/012 A 4.2 CCW Pump
3 OP/llA/1102/010 4.7

Unit 1 Primary Sample Hood CP//1A2002/014 4.2

AB SAMPLE RM.308 CP/l/AN2002/014 4.2

A-4-402 PZR Heaters 3 OP/i/A/1102/010 4.7
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ATTACHMENT 3
Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases

Equip Rm XO/XP 3 OP/1/A/1102/010 4.7

Equip Rm XO/XP 3 OP/1/A/1104/049 4.2

A-4-402 PZR Heaters 3 OP/1/A/1104/049 4.2

3 OP/l/A/1104/001 4.14

A-4-409 3 0P/l/A/1104/001 4.4

A-3-308 3 OP/l/A/1104/001 4.4

A-2 Hallway 3 OP/1/A/1104/001 4.4

R-1G-W 3 OP/1/A/1104/001 4.4

R-l-around "A" CFT 3 OP/i/A/1104/001 4.4

R-B above Emer Sump 3 OP/1/A/1104/001 4.4

R-B above RBNS 3 OP/1/A/1104/001 4.4

R-i-around "B" CFT 3 OP/i/A/1104/001 4.4

R-B-20' above LD Cir RM 3 OP/1/A/1104/001 4.4

Equip Rm XO/XP 3 OP/1/A/1104/001 4.14
A-4-W Pent Rm 3 OP/1/A/1104/001 4.14

A-4-E Pent 3 OP/i/A/1104/049 4.2

R-3G East Side 3 OP/1/A/1 104/049 4.2

A-4-402 3 OP/1/Al1104/049 4.2 LTOP Alignment

A-2-Col. P-63) 3 OP/I/A/1104/049 4.2 LTOP Alignment

T-3-Equip Rm) 3 OP/1/A/1104/049 4.2 LTOP Alignment
3 OP/1/A/1102/010 4.7

3 OP/1/A/1102/010 4.15
A-2-Unit 1 BAMT, in hallway 3 OP/1/A/1104/002 4.17

Turbine Building 3 OP/1/A/i106/002 A 4.14

Turbine Building 3 OP/0/A/1 104/048 4.4 Step 3.7
OP/I/A/1102/010 4.7

Next actions---LPI

LPI System Start-up (CR & SSF-
CR) 3 OP/1/A/1104/004 4.2 LPI Fill & S/U

Valve lineup for
AB 1st Floor 3 OP/1/A/1104/004 4.5 LPI

Breaker line up
AB Pent. Rooms 3 OP/1/A/1102/010 4.1 S/D

Secondary Steam
TB-3 & CR 3 OP/1/A/1102/010 SD

Align FDW clean-
TB All Levels 3 OP/i/A/1102/010 4.1 up

AB-2 4&5 OP/1/A/1102/010 4.11 RCS H2 Sampling
RB, AB-1, 2 & 3rd 5 OP/1/A/1103/008 RCS Crud Burst
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Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases

Unit Shutdown Room List Mode

Turbine Building 1,2,3

A-1 hallway 8' S/ col 65 1,2,3

A-I-hallway N of Col 82 1,2,3

A-1 hallway 5' S/ col 67 1,2,3

A-1 hallway col 82 1,2,3

A-1 hallway 10, S/col 96) 1,2,3

A-1- BAMT Rm 1

A-1 Unit 1 & 2 BAMT Rm 1

A-I-Col Q70 1

A-2 LDST Hatch area 1,2,3

A-2-Unit 2 LDST Hatch area 1,2,3

A-2 Unit 3 LDST Hatch area 1,2,3

A-2-1&2 Chem. Add Panel 1

A-2-Col. P-63 3

A-2-Unit 1 BAMT, in hallway 3

A-2 Hallway 3

A-3-308 3

A-4-402 3

A-4-409 3

A-4-W Pent Rm 3

A-4-E Pent 3

Unit 1 BTP Rm 1,2,3

Unit 2 BTP Rm 1,2,3

Unit 3 BTP Rm 1,2,3

U1 LPI Cooler Rm 1,2,3

RB 779', Cable Room, 1UB2 3

RB 779' 3

R-1G-W 3

R-1-around "A" CFT 3

R-l-around "B" CFT 3

R-B above Emer. Sump 3

R-B above RBNS 3

R-B-20' above LD Cooler RM 3

R-3G East Side 3

1 UB2 3

I AT7 3

1 MTC-4 3

1 AT5 3

Unit I Primary Sample Hood 3

AB SAMPLE RM.308 3

RB, AB 4&5
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ATTACHMENT 3

Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases

Table R-2 & H-2 Results

Table R-2 & H-2 Safe Operation & Shutdown Rooms/Areas

Room/Area Mode Applicability

Turbine Building 1,2, 3

Equipment and Cable Rooms 1,2,3

Auxiliary Building 1,2, 3, 4, 5

Reactor Buildings 3, 4, 5
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

I. Purpose

The Oconee Nuclear Station (ONS) Emergency Action Level (EAL) Technical Bases
Manual contains background information, event declaration thresholds, bases and
references for the EAL and Fission Product Barrier (FPB) values used to implement the
Nuclear Energy Institute (NEI) 99-01 Rev. 6 EAL guidance methodology. This calculation
document provides additional technical detail specific to the derivation of the gaseous
and liquid radiological effluent EAL values developed in accordance with the guidance in
NEI 99-01 Rev. 6.

Documentation of the assumptions, calculations and results are provided for the ONS
Rxl series EAL effluent monitor values associated the NEI 99-01 Rev 6 EALs listed
below.

" NEI EALAUI.1 (gaseous and liquid)

* NEI EALAAI.1 (gaseous and liquid)

" NEI EALASI.1 (gaseous)

" NEI EAL AGI .1 (gaseous)
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

2. DEVELOPMENT METHODOLOGY AND BASES

2.1. Threshold Limits

2.1.1. RUI.1 Liquid Threshold Limits

Guidance Criteria

The RUI Initiating Condition (IC) addresses a release of gaseous or liquid radioactivity
greater than 2 times the Offsite Dose Calculation Manual (ODCM) limits for 60 minutes
or longer.

ONS Bases

The ODCM Executive Summary section (which references to TS 5.5.5(b) and SLC
16.11.1 (a)) limits for the concentration of radioactive liquid effluents released from the
site to the unrestricted area are as follows:

* 10 times the effluent concentration (EC) levels of 10CFR20, Appendix B, Table 2

0 2.OE-04 pCi/mI for dissolved and entrained noble gases

The RUI.1 liquid effluent EAL threshold values will equate to 2 times the ODCM limit.

2.1.2. RUI.1 Gaseous Threshold Limits

Guidance Criteria

The RU1 Initiating Condition (IC) addresses a release of gaseous or liquid radioactivity
greater than 2 times the Offsite Dose Calculation Manual (ODCM) limits for 60 minutes
or longer.

ONS Bases

The ODCM Executive Summary section (with references to TS 5.5.5(g) and SLC
16.11.2(a)) limits for the concentration of radioactive gaseous effluents at the site
boundary are as follows:

" Less than or equal to 500 mrem/yr to the whole body (Noble Gasses)

* Less than or equal to 3000 mrem/yr to the skin (Noble Gasses)

" Less than or equal to 1500 mrem/yr to any organ (1-131, 1-133, tritium, and
particulate with half-lives greater than 8 days)

Inhalation (internal organ) limits are not applicable for EAL threshold determination
since the specified surveillance involves collection and analysis of composite
samples. This after-the-fact assessment (individual uptake) could not be made in a
timely manner conducive to accident classification.

The RU1.1 gaseous effluent EAL threshold values will equate to 2 times the ODCM limit
for the lesser of the whole body or skin exposure pathways.
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

2.1.3. RAI.1 Liquid Threshold Limits

Guidance Criteria

The RAI Initiating Condition (IC) addresses a release of radioactivity resulting in offsite
dose greater than 10 mrem TEDE or 50 mrem thyroid CDE.

This is based on values at 1% of the EPA Protective Action Guides (PAGs).

Per NEI 99-01, the effluent monitor readings should correspond to the above dose limits
at the "site-specific dose receptor point" (consistent with the calculation methodology
employed) for one hour of exposure.

ONS Bases

The liquid effluent limits are based on the water concentration values given in 10 CFR 20
Appendix B Table 2 Column 2 (see Section 2.1.1 above). The 10 CFR 20 values are
equivalent to the radionuclide concentrations which, if ingested continuously over the
course of a year, would produce a total effective dose equivalent of 0.05 rem (50
millirem). The EPA PAGs are based on a TEDE dose from immersion, inhalation and
deposition. The 10 CFR 20 limits and the EPA limits do not represent the same type of
exposure and thus cannot be compared on a one to one basis.

Additionally, significant dilution assumptions are incorporated in determining ODCM
ingestion limits for liquid releases such that obtaining a dose of 10 mrem in one hour
would require a discharge concentration above the effluent monitor threshold (ingestion
of radioactivity from a liquid release at the site boundary is not practical).

Thus, the site specific EALs will not contain the RAI.1 liquid effluent monitor threshold
value that equates to 1% of the EPA PAG. However, EALs RA1.3 and RAI.4 will remain
applicable for liquid effluent releases that exceed the threshold based upon sample and
field survey results.

2.1.4. RAI.1 Gaseous Threshold Limits

Guidance Criteria

The RAI IC addresses a release of radioactivity resulting in offsite dose greater than
10 mrem TEDE or 50 mrem thyroid CDE.

Per NEI 99-01, the effluent monitor readings are based on values at 1% of the EPA
Protective Action Guides (PAGs) at the "site-specific dose receptor point" (consistent
with the calculation methodology employed) for one hour of exposure.

ONS Bases

The gaseous effluent limits for RAM.1 are based on values that equate to an offsite dose
greater than 10 mrem TEDE or 50 mrem CDE thyroid, which are 1% of the EPA PAGs.
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

2.1.5. RSI.1 Gaseous Threshold Limits

Guidance Criteria

The RS1 IC addresses a release of radioactivity resulting in offsite dose greater than
100 mrem TEDE or 500 mrem thyroid CDE.

This is based on values at 10% of the EPA Protective Action Guides (PAGs) at the "site-
specific dose receptor point" (consistent with the calculation methodology employed) for
one hour of exposure.

ONS Bases

The gaseous effluent limits for RSI.1 are based on values that equate to an offsite dose
greater than 100 mrem TEDE or 500 mrem CDE thyroid, which are 10% of the EPA
PAGs.

2.1.6. RG1.1 Gaseous Threshold Limits

Guidance Criteria

The RG1 IC addresses a release of radioactivity resulting in offsite dose greater than
1,000 mrem TEDE or 5,000 mrem thyroid CDE.

This is based on values at 100% of the EPA Protective Action Guides (PAGs) at the
"site-specific dose receptor point" (consistent with the calculation methodology
employed) for one hour of exposure.

ONS Bases

The gaseous effluent limits for RGI.1 are based on values that equate to an offsite dose
greater than 1,000 mrem TEDE or 5,000 mrem CDE thyroid, which are 100% of the EPA
PAGs.

2.2. Effluent Release Points

Note - All effluent release points assume a background reading of zero to
conservatively account for all modes of operation applicable to the EALs.

2.2.1. Liquid Release Points

Guidance Criteria

Per NEI 99-01, the RUI IC addresses normally occurring continuous radioactivity
releases from monitored gaseous or liquid effluent pathways (EAL #1) and planned
batch releases from non-continuous release pathways (EAL #2).

Per NEI 99-01, the RAI IC includes events or conditions involving a radiological release,
whether gaseous or liquid, monitored or un-monitored. Classification based on effluent
monitor readings assumes that a release path to the environment is established. If the
effluent flow past an effluent monitor is known to have stopped due to actions to isolate
the release path, then the effluent monitor reading is no longer valid for classification
purposes.

EP-EALCALC-ONS-1401 Page 6 of 27 Rev 0



ONS EAL Technical Bases Calculations - Rxl Effluent Series

The "site-specific monitor list and threshold values" should be determined with
consideration of the selection of the appropriate installed gaseous and liquid effluent
monitors.

ONS Bases

There are two liquid radwaste discharge points to the environment at ONS (ODCM
2.0.1):

1. The liquid radwaste effluent line to the Keowee Hydroelectric Unit Tailrace - RIA-33

Normal dilution flow for this pathway is 3.41 E+04 gpm, which is based on;

* a total leak rate of 1.71E+04 gpm from Keowee Hydro units (8.53E+03 gpm per
unit), and

" the Keowee Hydro Fire Protection liquid waste release mixing line flow of
1.71 E+04 gpm.

When Keowee Hydro enters an outage one of the two units is taken offline, which
reduces the amount of leakage by half. Thus Minimum dilution flow forthis release
pathway is 2.56E+04 gpm (ODCM 2.0.1.1).

2. The #3 Chemical Treatment Pond (CTP) effluent line to the Keowee River - No
installed downstream radiation monitor.

The #3 CTP effluent line is the release point for station effluents that are normally
considered to be non-radioactive. Inputs to this pond include the station's yard drain
system, #1 CTP discharge, #2 CTP discharge, recovery well water, the decant water
from the Powdex system, and the discharge from the Turbine Building Sump/TBSMT
system. It is assumed that no activity is present in the effluent until indicated by
radiation monitoring measurements on the ponds inputs and/or by periodic analyses
of the composite sample collected at the pond's discharge point, thus the CPT does
not meet the NEI 99-01 criteria for use as an EAL threshold.

2.2.2. Gaseous Release Points

Guidance Criteria

Per NEI 99-01, the RU1 IC addresses normally occurring continuous radioactivity
releases from monitored gaseous or liquid effluent pathways (EAL #1) and planned
batch releases from non-continuous release pathways (EAL #2).

Per NEI 99-01, the RA1 IC includes events or conditions involving a radiological release,
whether gaseous or liquid, monitored or un-monitored. Classification based on effluent
monitor readings assumes that a release path to the environment is established. If the
effluent flow past an effluent monitor is known to have stopped due to actions to isolate
the release path, then the effluent monitor reading is no longer valid for classification
purposes.
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

Per NEI 99-01, the RS1 and RGI ICs address monitored and un-monitored releases of
gaseous radioactivity. Classification based on effluent monitor readings assumes that a
release path to the environment is established. If the effluent flow past an effluent
monitor is known to have stopped due to actions to isolate the release path, then the
effluent monitor reading is no longer valid for classification purposes.

The "site-specific monitor list and threshold values" should include the effluent monitors

described in emergency plan and emergency dose assessment procedures.

ONS Bases

There are six gaseous effluent release points to the environment at ONS (ODCM 2.0.2
and Figure 1.0-2):

1. The three unit vents are the release points for waste gas decay tanks, containment
building purges, auxiliary building ventilation, spent fuel pool ventilation, and the
condenser air ejector - 1/2/3RIAs 45 (normal/low range) and 46 (high range).

2. The Hot Machine Shop (normally considered nonradioactive) - No installed monitor.

3. The Interim Radwaste Building (normally considered non-radioactive) - RIA-53.

4. The Radwaste Fadlity (normally considered non-radioactive) - 4RIA-45.

The Hot Machine Shop, Interim Radwaste Building and Radwaste Fadlity pathways are
not sources for normally occurring continuous radioactivity releases or for planned batch
releases from non-continuous release pathways, and available activity is extremely low.
Thus these pathways do not meet the NEI 99-01 criteria for use as an EAL threshold.

2.3. Source Term

2.3.1. RUI.1 Liquid Source Term

Guidance Criteria

NEI 99-01 does not provide specific guidance for AUI liquid source term assumptions.

ONS Bases

The source term used for liquid effluent releases is Cs-1 34. Cs-1 34 has been selected
based on it being the lowest effluent concentration value for any detectable radionuclide
not known to be absent from the liquid effluent (ODCM 3.0.1).

2.3.2. RUI.1 Gaseous Source Term

Guidance Criteria

NEI 99-01 does not provide specific guidance for AUI gaseous source term
assumptions.
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

ONS Bases

The gaseous source term is based upon the NUREG-1940 Table 1-6 noble gas fraction
of activity available at shutdown.

2.3.3. RA. 1.1. RS1.1 and RG1.1 Gaseous Source Terms

Guidance Criteria

NEI 99-01 specifies that the calculation of monitor readings will require use of an
assumed release isotopic mix; the selected mix should be the same for ICs •M, AS1
and AG1.

ONS Bases

DEC utilizes a common RCS source term basis for fleet standardization. The source
term utilized in the URI dose model provides the relative fractions and is taken from
NUREG-1940 (referenced from URI Requirements Specification Appendix A Section
A.1) with the release path 'E' selected to model a LOCA type event with fuel clad
damage.

Containment Pen Room Filter
RCS HUT < 2 hrs HUT < 2 hrs Working Unit Vent Env

Sprays Off

No credit is taken for source term decay. The start of release time entered into URI is
coincident with the time of reactor trip.

2.4. Release Duration

Guidance Criteria

Per NEI 99-01, the effluent monitor readings for RAI.1, RSI.1 and RGI.1 gaseous EAL
threshold values should correspond to a dose at the "site-specific dose receptor point"
(consistent with the calculation methodology employed) for one hour of exposure.

ONS Bases

The effluent monitor readings for RAI.1, RS1.1 and RG1.1 gaseous EAL threshold
values are calculated for a release duration of one hour.
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

2.5. Meteorologqy

Guidance Criteria

The effluent monitor readings should correspond to the applicable dose limit at the "site-
specific dose receptor point." The "site-specific dose receptor point" is the distance(s)
and/or locations used by the licensee to distinguish between on-site and offsite doses.
The selected distance(s) and/or locations should reflect the content of the emergency
plan, and the procedural methodology used to determine offsite doses and protective
action recommendations. This is typically the boundary of the Owner Controlled Area.

Monitor readings will be calculated using a set of assumed meteorological data or
atmospheric dispersion factors; the data or factors selected for use should be the same
for ICs AA1, AS1 and AGI.

ONS Bases

The site specific meteorology used for the calculation of monitor readings is based on
selections and inputs for the URI dose assessment model as documented below.

2.5.1. Wind Speed and Stability Class (Median WS and stability memo - see Attachment 1)

M edian W ind S peed ............................................................................................ 3.7 m ph

S ta bility C la ss (A -G ) ....................................................................................................... D

2.5.2, Wind Direction (ODCM 2.0.2.1 and Figure 6.0-1: UFSAR Section 2.1.1.3)

The boundary for establishing gaseous effluent release limits is the exclusion area
boundary (EAB), which is considered the site boundary.

The EAB is defined as a 1 mile radius from the station center. The highest ODCM
calculated semi-elevated annual average dispersion parameter for any area at or
beyond the site boundary is the SW (wind direction from 0450) sector at 1 mile.

2.5.3, Other Parameters

No precipitation is assumed to occur for the duration of the release and plume transport
across the EPZ.
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

3. DESIGN INPUTS

3.1. General Constants and Conversion Factors

3.1.1. 472 cc/sec per cfm

3.1.2. 106 pCi per Ci

3.2. Liquid Effluent

3.2.1. Liquid Effluent Monitor Range

RIA-33 (UFSAR Table 11-7) ......................................................................... 101-107 cpm

3.2.2. Liquid Effluent Dilution Flow (F)

Liquid Effluent Dilution Flow(ODCM 2.0.1.1) .............................................. 2.56E+04 gpm

3.2.3. Liquid Effluent Source Flow (f)

DMT/WMT/RMT Batch Releases (OP/0/A/1 104/068 Section 2.8) ........................ 200 gpm

3.2.4. Recirculation Factor (a)

The recirculation factor accounts for the fraction of discharged water reused by the
station. The recirculation factor equals 1.0 since discharged liquid effluent is not reused
by the station (ODCM 2.0.1.1).

3.2.5. 1OCFR20 Source Term Limit (ECQ)

The I OCFR20 Appendix B, Table 2, Column 2 limit is as follows:

C s-1 34 ....................................................................................................... 9 .O E -07 jtC i/m l

3.2.6. Cs-137 to Cs-1 34 Equivalency Factor (Eqi)

Liquid radiation monitors are calibrated to Cs-137. The Cs-137 equivalence factor
accounts for the different gamma energies and abundance of isotopes other than Cs-
137.The equivalency factor is applied to the Cs-134 source term isotope as follows:

R IA 33 (O DC M Table 3.0-1) ................................................................................... 2.5804

3.2.7. Cs-137 Correlation Factor (CFM)

The liquid effluent monitor Cs-I 37 correlation factor converts the release concentration
in pCi/ml to effluent monitor to cpm. The Cs-1 37 correlation factor is as follows:

RIA 33 (O DCM 3.0.1) ...................................................................... 8.OOE+07 cpm/p.Ci/m l
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

3.3. Gaseous Effluent

3.3.1. Gaseous Effluent Monitor Ranges (UFSAR Table 11-7)

U nit V ent - R IA -45 ........................................................................................ 101-107 cpm

U nit V ent - R IA -46 ........................................................................................ 101-107 cpm

3.3.2. Gaseous Effluent Source Flow (f)

U nit Vent (O D C M 3.0.2.1) .............................................................................. 6.5E+04 cfm

3.3.3. RUI .1 Dispersion Factor (X/Q)

Dispersion Factor (ODCM 3.0.2) ........................................................... 1.672E-06 sec/m3

3.3.4. RU 1.1 Source Term Fraction (Si)

NUREG-1 940 Table 1-6 noble gas fraction of activity available at shutdown.

Isotopic, Fractio-n

Kr-83m 1.83E-02
Kr-85 1.70E-03

:Kr-.85m 3.71E-02
Kr-87 7.40E-02
Kr-88 1.02E-01

Xe-131m 2.20E-03
!-Xe133 3.26E-01

Xe-133m 1.03E-02
-Xe-135 8.54E-02

--Xe-135m 6.90E-02
'Xe-•Xe"138 2.74E-01

1.OOE+00
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

3.3.5. ODCM Dose Factors (Regulatory Guide 1.109 Table B-1)

Note - RGI.109 values converted from mRem/yr per pCi/M3 to mRem/yr per pCi/M3.

2 -E

U,.

0 r.

SE0d)

0-

(D~

M -A

0-or

(U.-

¾Kr-83m 7.56E-02 0.00E+00 1.93E+01
Kr-85• 1.61E+01 1.34E+03 1.72E+01

Kr-85f 1.17E+03 1.46E+03 1.23E+03
\Kr-87, 5.92E+03 9.73E+03 6.17E+03
Kr-88 1.47E+04 2.37E+03 1.52E+04

•Xeý-411hi 9.15E+01 4.76E+02 1.56E+02
Xe-133• 2.94E+02 3.06E+02 3.53E+02

Xbe-133m 2.51 E+02 9.94E+02 3.27E+02
Xe -135 1.81E+03 1.86E+03 1.92E+03

X6e-135hm' 3.12E+03 7.11E+02 3.36E+03
Xe:- 138] 8.83E+03 4.13E+03 9.21E+03

3.3.6. Xe-133 Equivalency Factor (Eq1)

Gaseous radiation monitors are calibrated to Xe-1 33. The Xe-1 33 equivalence factor
accounts for the different gamma energies and abundance of isotopes other than Xe-
133.The equivalency factors are applied to the source term isotopes as follows:

ODOM T~able .3.0-2
RIA-44

SKi-83m 0.00
Kr;85 2.56

Krý856m4 2.48
Kr-87 2.93
Kr-88: 2.78

Xe-131mr 1.69
1Xe-133, 1.00

Xe-133m§ 1.99
7 Xe-135$ 2.63
•Xer-135m 0.83

:)Xe6138] 2.93

3.3.7. Xe-133 Correlation Factor (CFi)

The gaseous effluent monitor Xe-1 33 correlation factor converts the release
concentration in pCi/ml to effluent monitor to cpm.

RIA-45 Xe-1 33 Correlation Factor (ODCM 3.0.2.1) ........................... 7.09E-08 ltCi/ml/cpm
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

4. Calculations

4.1. RUI.1 Liquid Release

4.1.1. ODCM Liquid Release Limit

c _< (F+f) x (1OxEC,)
O-xf

SP < • (CixEq, xCFcs-137) + bkg

Where:

C, concentration of radionuclide 'i' in the liquid effluent (pCi/ml) - this is
considered the ODCM limit for EAL purposes

F dilution flow (gpm)

f undiluted flow from the source of the release (gpm)

10 TS multiplier- component of ODCM Limit (see definition)

ECQ concentration of radionuclide 'i' from 10CFR20, Appendix B, Table 2, Column
2 (pCi/ml)

a most restrictive recirculation factor at equilibrium (unitless)

SP radiation monitor setpoint equivalent to the ODCM limit (cpm)

Eq, Cs-137 equivalence factor for radionuclide 'i' (unitless)

CFcs-137 radiation monitor correlation factor for Cs-137 (cpm per pCi/ml)

bkg background reading for the radiation monitor (cpm)

4.1.2. RUI.1 Liquid Release EAL Threshold

RU1.1= 2 (CxEqixCFc,-137 + bkg

See Attachment 2 for the spreadsheet calculations that develop the RUI.1 liquid effluent
EAL threshold values for each applicable monitor.
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

4.2.

4.2.1.

RUI.1 Gaseous Release

ODCM Gaseous Release Limit

SPtotalbody (cpm) 500 CF +bkg
472xf x•x. (SixKi)x 3

SPski, (cpm)=
3000 Cbkg

472xfx-xX (Sx(L,+I.IM))x CFx-133
Qi Eq,

Where:

50013000 ODCM Limit - 500 total body or 3000 skin (mrem/yr)

472 conversion factor (cc/ft3 per sec/min)

f vent flow (cfm)

XIQ annual average meteorological dispersion to the controlling site boundary
location (sec/m 3)

Si isotopic fraction of the mix activity released (unitless)

Ki total body dose factor (mrem/yr per pCi/m 3)

L, + 1.1M, skin dose factor (mrem/yr per pCi/mi3)

Eqi Xe-133 equivalence factor for radionuclide 'i' (unitless)

CFxe-133  radiation monitor correlation factor for Xe-1 33 (pCi/ml per cpm)

bkg background reading for the radiation monitor (cpm)

4.2.2. RUI.1 Gaseous Release EAL Threshold

RUI.1 is two times the lesser of the calculated total body or skin value plus background.

See Attachment 3 for the spreadsheet calculations that develop the RU 1.1 gaseous
effluent EAL threshold values for each applicable monitor.

4.3. RA1.1, RS1.1 and RGI.1 Gaseous Release

The RAI.1, RS1.1 and RG1.1 gaseous release EAL threshold are developed using the
URI site specific dose assessment models with the inputs described in Section 2 above.

Note - URI calculations were performed for each unit. There was no difference in results
between units.

Refer to Attachment 4 for the results of the URI gaseous effluent EAL threshold
calculations.
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ONS EAL Technical Bases Calculations - Rxl Effluent Series

5. Conclusions

I-'elea'e Pon Monto G" E- S-,-A E- i ~Ae -ti

UI• / aR3.00E+5 3.OOE+4 3.OOE+3ifl12/3 Plant Vent RIA-46 (cpm) (cpm) (cpm) N/A

•;•; 1.41 E+5
U 112/3 Plant Vent RIA-45 N/A N/A N/A 1.pm)

•-•-•(cpm)

:5 Liquid Radwaste RIA-33 N/A N/A N/A 4.79E+5
f. Discharge (cpm)
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Attachment I Median Wind Speed and Stability Values Memo

Date: June 19,2014

To: Caryl Ingram, NGO-EP

From. Stanton Lanham, Meteorology - Environmental Services
Marsha Kinley, Meteorology - Environmental Services

Subject: Median Wind Speed and Stability Values at Duke Energy Nuclear Sites

1.0 Overview

Data from the most recent full five years {2009-2013) was used to calculate the median wind speed
(WS), vertical temperature gradient (Delta-T), and stability class at each of the Duke Energy nuclear

sites in the Carolinas. Upper level winds were used at Brunswick. All other sites use the lower level.
Singular median values for WS, Delta-T, and stability class from all wind direction sectors are given in

Table 1. NEI 99-01 Rev. 6 does not provide any guidance on selection of default meteorological
conditions.

* These median values are irrespective of season or time of day, so the difference between
the median values and actual meteorological conditions could be large.

9 Also note that the median Delta-T values are in normalized units of (deg C/l00m), and would
need to be converted to reflect actual sensor separation distance on a tower, if needed.

Table 2.1 through Table 2.6 contains sector-spec-ic median values of Wind Speed, Delta-T and Stability

Class for each of the 16 directional sectors. This information provides more site-specific characteristics,
similar to what would have been evaluated for the previous Rev. 4 of NEI-99-01 guidance. In addition,

the most frequent sector from which the wind is blowing at each site for the five year period is also
indicated in these tables.

Table 1 Median Values from Years 2009-2013

Median Median Delta- Stability

WS (mph) T (C/lOOm) class

DEC Sites

CNS 4Z8 -0.7 D

MNS 6 -0.9 D

ONS 3.7 -0.78 D

DEP Sites

BNP
t  

13.4 -0.71 D

HNP 3.5 -0.51 D

RNP 4.4 -0.84 D
*Upper level winds are used at BNP. All other sites use lower level wind s.
"°Note: Delta-Tvalues listed are in degs C/100 rrL The units may need to be converted if actual delta-T based on

tower-specific separation distances are required.
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Attachment I Median Wind Speed and Stability Values Memo

2.0 Data

The data presented represents the median of the entire five-year span at each site (Table 1), as well as

the overall medians broken down by directional sector (Tables 2.1 - 2-6). Each value represents the

middle of the dataset, with 50% of values above the median, and 50% of values below the median.

Data for the Legacy Duke Energy sites was obtained from the Duke's Environmental Monitoring

"Ambient Adminlstration" archive, which contains validated hourly meteorological data. Data for the

Legacy Progress sites mas obtained from hourly meteorological data files provided by the vendor

(Murray and Trettel), and has undergone their data review/QA process. The five-year analysis results

presented here were determined independently of previous studies, however comparison to the Annual

Effluent reports (2013 MET] for all sites showed good agreement with the values presented in Table 1.

The sector-specific median values (Tables 2.1 through 2.6) had not been investigated previously.

Legacy Duke Sites (DECI:

Table 2.1 Catawba Nuclear; 5-year Lower Level Medians by Sector
Median Median Delta- Stability

Sector WS (mph) T (C/lOOm) Class
N 7.4 -1.08 D
NNE 8-7 -1-3 D

NE 9 -1.2 D

ENE 6.1 -1.05 D

E 4.6 -0.94 D
ESE 4.4 -0.9 D
SE 4-8 -0.8 D
SSE 4.4 -0.76 D
S" 3.9 -0.36 E
SSW 4.1 -0.66 D
SW 33 -0.7 D
WSW 3.4 -OA E
W 3.6 0 E
WNW 4 0 E
NW 4.4 0 E

NNW 5.1 0 E
* Most frequent CNS wind direction (2009-2013): from South

2
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Attachment 1 Median Wind Speed and Stability Values Memo

Table 2.2 Mc~uire Nuclear- 5-year Lower Level Medians by Sector

Median Median Delta- Stability
Sector WS (mph) T (C/iOrn) Class

N 5.9 -1.18 D

NNE 7 -1.16 D

NE 7.8 -1.06 D

ENE 6.6 -1.02 D

E 6.2 -0.88 D

ESE 5.5 -0.88 D

SE 5.1 -0.68 D

SSE 4.2 -0.42 E

S 4.6 -0.12 E

SSW 5 -0.14 E

SW* 6.3 -0.72 D

WSW 5.2 -0.74 D

W 4.9 -0.76 D

WNW 6.3 -0.92 D

NW 8.5 -1.05 D

NNW 9.1 -1.15 D
* Most frequent MNS wind direction (2009-2013): from SW

rable 2.3 Oconee Nuclear: 5-year Lowe r Level Medians by Sector
M edian

W$ (Mph)
Median Delta-

T (C/100m)
Stability

classSector
N 2.5 -0.44 E
NNE 2.8 -0.58 D

NE 3.9 -0.84 D
ENE 4.6 -0.88 D
E 3.7 -0.72 D

ESE 3.2 -0.4 E

SE 3.3 -0.42 E

I SSE 3.3 -05 D
S 3.4 -0.68 D

SSW 4.6 -1.2 D

SW* 5 -1.32 D

WSW 4.8 -1.06 D
W 3.6 -0.8 D

WNW 2.8 -0.45 E

NW 2.7 -02 E

NNW 2.5 -0.42 E

* Most frequent ONS wind direction (2009-2013): from SW

3
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Attachment I Median Wind Speed and Stability Values Memo

Legacy Progress Sites (DEP):

Table 2.4 Brunswick Nuclear, 5-year Upper Level Medians by Sector

Median Median Delta- Stability
Sector WS (mph) T (C/f00m) Class

N 14 -0.71 D

NNE 14.7 -0.68 D

NE 14.2 -0.69 D

ENE 13.6 -0.81 D

E 11-2 -079 D

ESE 9.5 -0.635 D

SE 9 -0.67 D

SSE 9.5 -0.46 E

S 11-4 -0.34 E

SSW 13.6 -0-79 D

SW* 16.2 -0.95 D

WSW 14.2 -0.74 D

W 9.5 -0.24 E

WNW 14.3 -0.28 E

NW 14.4 -0-44 E

NNW 15 -0.7 D

Most frequent BNP wind direction (2009-2013): from SW

Table 2.5 Harris Nuclear: S-year Lower Level Medians bySE
Median Median Delta- Stability

Sector WS (mph) T (C/100m) Class
N 3.3 -0.35 E

NNE* 3.1 -0.26 E

NE 1.6 0.92 E

ENE 2.1 0.26 E
E 2.2 -0.07 E

ESE 2.6 -0.39 E
SE 2.9 -0.49 E

SSE 3A -0.59 D

S 4.2 -0.64 D
SSW 4.7 -0.58 D
SW 4.7 -0.64 D

WSW 4.6 -0.86 D
W 3.7 -0468 D
WNW 4.2 -0.74 D
NW 4.1 -0.805 D

NNW 3.5 -0.55 D

ctor

* Most frequent HNP wind direction (2009-2013): from NNE

4
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Tble 2.6 Robinson Nuclear: 5-veer Lower Level Medians by Sector

Median Median Delta- Stability
Sector WS (mph) T (CifOOm) Class

N4 5.8 -1.03 D
NNE 5.2 -1.09 D
NE 4 -1.11 D
ENE 3.8 -1.A4 D
E 3.6 -1.2 D

ESE 3.3 -1-28 D
SE 3.5 -1.12 D
SSE 4-2 -0.59 D
S 4.7 -0.6 D
SSW 4.6 -0.68 D
SW 4.6 -0.83 D

WSW 4 -0.71 D

W 3.9 -0.59 D
WNW 3.9 -0.47 E
NW 4.1 0.28 E

NNW 4.7 0.31 E
*%A Lu LXI 4 hln -" LL~lLtLLI ~ IJ ho requen n re on

3.0 Discussion and Conclusion
The median wind speed data presented in Table 1 compared to Tables 2.1 through 2.6 indicates

typically varying conditions, depending on the directional sectors at each site. The overall median wind
speed at a site (3-6 mph) Is in the middle of the wider range of the sector-specific medians (1-9 mph).

The singular median values sometime match well with the sector-specific median conditions of the most

frequent directional sector, but can also be entirely different from the median of the most frequent

wind direction sector- These differences span from potentially lower wind speeds which would be

conservative for dose (i.e. Brunswick), to potentially higher wind speeds which would be

non-conservative for dose (i.e Catawba).

* Thus, the median values of wind speed should only be used for dose assessment as a last resort,
when actual meteorological data is not available, or dose calculation is for some reason

impaired.

The median Stability Class is generally neutral (class D), but varies between D and E (slightly more
stable) In the sector-specific tables (Tables 2.1 through 2.6). These median values are typical of daytime

conditions, with a thermally mixed boundary layer.

* Thus, the median stability class should only be used when there is no concern about actual time

of day, seasonal variances, or extreme weather events.

5
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Attachment 2 RUI.1 Liquid Effluent EAL Calculations

800

C CL--o 00.
0 0-0 0C

0. U. 0

El 01 C

RIA-33 2.56E+04 200 1 2.5804 8.00E+07 1.16E-03 2.40E+05

Cs-i134 10CFR20 Limit - EC, (pCi/mi):I 90E-7i

TS Multiplier: t 1.00E+1
Background (cpm):I
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Attachment 3 RUI.1 Gaseous Effluent EAL Calculations
Attachment 3 RUI .1 Gaseous Effluent EAL Calculations
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S
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Kr-83m 1.83E-02 7.56E-02 O.OOE+00 1.93E+01 0.00 O.OOE+00 0.OOE+00 0.OOE+00
Kr-85 1.70E-03 1.61E+01 1.34E+03 1.72E+01 2.56 2.77E-08 7.58E-10 6.40E-08

Kr-86m 3.71E-02 1.17E+03 1.46E+03 1.23E+03 2.48 2.86E-08 1.24E-06 2.98E-06
Kr-87 7.40E-02 5.92E+03 9.73E+03 6.17E+03 2.93 2.42E-08 1.06E-05 2.96E-05
Kr-8 1.02E-01 1.47E+04 2.37E+03 1.52E+04 2.78 2.55E-08 3.83E-05 4.98E-05

Xe-131m 2.20E-03 9.15E+01 4.76E+02 1.56E+02 1.69 4.20E-08 8.45E-09 5.98E-08
Xe-133 3.26E-01 2.94E+02 3.06E+02 3.53E+02 1.00 7.09E-08 6.80E-06 1.61 E-05

Xe-133m 1.03E-02 2.51E+02 9.94E+02 3.27E+02 1.99 3.56E-08 9.21E-08 4.97E-07

Xe-135 8.54E-02 1.81E+03 1.86E+03 1.92E+03 2.63 2.70E-08 4.17E-06 9.14E-06

Xe-135m 6.90E-02 3.12E+03 7.11E+02 3.36E+03 0.83 8.54E-08 1.84E-05 2.60E-05
Xe-138 2.74E-01 8.83E+03 4.13E+03 9.21E+03 2.93 2.42E-08 5.85E-05 9.45E-05

I.OOE+00 1.38E-04 2.29E-04

Xe-1 33 Correlation Factor (pCi/ml/cpm): 7.09E-08 Vent Flow (cfm): 6.50E+04
Unit Conwrsion Factor (cc/ft3 per sec/min): X4Q (sec/m3): 1.67E-06

Total Body Dose Rate Limit (mRem/yr): 500' ODCM Limit for Total Body (cpm): 7.06E+04
Skin Dose Rate Limit (mRemlyr): 0300 ODCM Limit for Skin (cpm): 2

Background (cpm): 0 2x ODCM Limit (cpm):
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Attachment 4 RAI.1, RSI.1 and RGI.1 URI Gaseous Effluent EAL Calculations

Dose Assessment
Oconee Wednesday, December 10, 2014 16:58
Method: Detailed Assessment - Monitored Release

Release Pathway. (E) <RCS> <Containment> <Pen Room> <Filler> <Unit Vent> <Env> PRF: 1.60E-03
Containment HUT: < 2 Hours Cont Sprays: = OFF Purge Filter: = N/A Aux/Fuel Bldg HUT: = < 2 Hours

Pen Rm/Fuel Filter: Working Steam Gen: = N/A Turb Bldg HUT: = N/A

Source Tenn: Reactor Core Accident - Clad
Time After S/D (hh:mm): 0:00
Release Duration (hh:mm): 1:00 ETE (hh:mm): [N/A]

Upper
Wind: From 45° @ 37 mph

Stability Class: D
Precipitation: None

Monitor- RIA46 mid Readings: 3.00E+03 CPM Flowrate: 65000 CFM

11 '
2-0
3.0

8-24E+i00
5.56E+00
5.60E+00

5.44E+00
3-70E+00 K552E-01 3S21 -E-O1

3.26E-01

6.75E+00
4-58E4-00
4.66EI-00

1.1OE+01
8.60E+00
&60E+003.87E+00 4-56E-01

4-0 4.24E+00 2-84E-00 3.83E-01 233E-01 3-46E+00 5.76E+00
5.0 3-43E+00 229E+00 3-26E-01 1.82E-01 279E+00 5-08E+00
7.0 1.88E+00 1.24E+00 2.03E-01 }.OOE+00 1.44E+00 3.44E+00
10.0 9.56E-01 6.48E-01 1-22E-01 I 0.00E+00 770E-01 2.26E+00

Assessmient Data Results Saved to File:
Oconee 10Miles Monitored Release 12102014 165841.URI7

r77--7' Classffloadon: Va4date agahw Eynergency Action Levels
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Attachment 4 RA1.1, RS1.1 and RG1.1 URI Gaseous Effluent EAL Calculations
Attachment 4 RAI.1, RSI.1 and RGI.1 URI Gaseous Effluent EAL Calculations

Dn~e A~~e~sment

Oconee Wednesday, December 10, 2014 16:58
Method: Detailed Assessment -Monitored Release
Release Pathway: (E) <RCS> <Containment> <Pen Room> <Fiter> <Unit Vent> <Env> PRF: 1.60E-03

Containment HUT: = < 2 Hours Cont Sprays: = OFF Purge Filter: = N/A Aux/Fuel Bldg HUT: = < 2 Hours
Pen Rm/Fuel Filter: = Working Steam Gen: = N/A Turb Bldg HUT: = N/A

Source Term: Reactor Core Accident - Clad Upper
Time After S/D (hh:mm): 0:00 Wind. From 450 @ 3.7 mph
Release Duration (hh:mm): 1:00 ETE (hh:mm): [N/A Stability Class: D

Precipitation: None

Monitor RIA46 mid Readings: 3.00E+04 CPM Flowrate: 65000 CFM

Distance Expos Examal Inhalaion Deposition TEDE CDE EvcainAreas Fromn~ 0to1Mie
Rat PkxoeDE CEDE 0OOdDD Tyri

(Mils) -mfi - -em -mem -mem -rRm (
SB 120E+02 7 84E+01 1.21E+01 9ý57E+00 100OE402 1.76E+02
1.5 8.24E+01 5.44E+01 7.60E+00 5.49E+00 6.75E+01 1.10E+02
2.0 5&56E+01 3.70E+01 5-52E+00 3.21E+00 4.58E+01 8-60E+01

3.0 5.60E+01 3-87E+01 4.56E+00 3.26E+00 4.66E+01 6.60E+01
4.0 4,24E+01 284E+01 383E+00 2.33E+00 3.46E+01 5,76E+01
5-0 3.43E+01 Z29E+01 3.26E+00 1.82E+00 279E+01 5-08E+01
7-0 1.88E-01 1.24E+01 2.03E+00 8.73E-01 1.53E+01 3.44E+01

10-0 9.56E+00 6.48E+00 1-22E+00 4.04E-01 811E+00 2.26E+01 E2
Assessment Data Results Sav1 to File:
Oconee 10Miles Monitored Release 12102014 165809,URI7

D2

No PAGs Exceeded

Release Rates (Cl I sec)
Particue 1-01E-02'(0-0%)
Iodine 2.46E-01 (0.2%)

Reviewed By: LNobW Gas 1 -01 E+02 (99-7%)

Page 1 of 3 Ocofnee 12.0.0.1
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Attachment 4 RAI.1, RSI.1 and RGI.1 URI Gaseous Effluent EAL Calculations

n goQ Aaaaaam~iunt

Oconee Wednesday, December 10, 2014 16:57
Method: Detailed Assessment - Monitored Release
Release Pathway- (E) <RCS> <Containment> <Pen Room> <Filter> <Unit Vent> <Env> PRF: 1.60E-03

Containment HUT: = < 2 Hours Cont Sprays: = OFF Purge Filter: = N/A AuxIFuel Bldg HUT: = < 2 Hours
Pen RmIFuel Filter: = Working Steam Gen: = N/A Turb Bldg HUT: = NIA

Source Term: Reactor Core Accident - Clad Upper
Time After S/D (hh:mm): 0:00 Wind: From 450 @ 3.7 mph
Release Duration (hh:mm): 1:00 ETE (hh:mm): [N/A I Stability Class: D

Precipitation: None

Monitor- RIA46 mid Readings: 3.00E+05 CPM Flowrate: 65000 CFM

Dtsuie Exposwe ExtrnalIntialation DePOStOn TEDE C vcainAesFo oWMls.
Rate Pkwne DDE CEDE GreKoudDE tvo

Wks) f0~ftk (mRem)(nl) mRmn m) (mI~em) (reRem)
S,1. 1.20E+03 7.84E+02 121r=+02 9.57E+01 IAJOE+03 1.7WEt03
1.5 8.24E+02 5A4E402 7.60E+01 5.49E+01 6.75E+02 1.10E+03 A
2.0 5.56E+02 3.70E+02 5.52E+01 3-21E+01 4.58E+02 8.60E+02 F2

3.0 5.60E+02 3.87E+02 4.56E+01 3.26E+01 4.66E+02 6.60E+02
4.0 4.24E+02 2.84E+02 3.83E+01 2.33E+01 3.46E+02 5.76E+02 __• A
5P0 3.43E+02 2.29E+02 3.26E+01 1.82E+01 2379E+02 5.08E+02
7.0 1.88E+02 1.24E+02 2.03E+01 873E+00 153E+02 3.44E+02
10.0 9.56E+01 6.48E+01 1.22E+01 4-04E+00 8.11E+01 2.26E+02 E2 E2

Assessment Data Results Saved to File:
Oconee IOMiles Monitored Release 12102014 165728.UR17DIi

D2

PAGs Exceeded in Designated Areas

Clsiiain Geea Emrg[c Release Rates (C It see)

L ear•ite-0 (010%)
Iodine 2.46E+00 (0.2%)

Reviewed By: [Noble Gas 1.01 E+03 (99.7%)

Page 1 of 3 Uconee I.u6.1
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