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License Amendment Request to Adopt Emergency Action Level Scheme
Pursuant to NEI 99-01, Revision 6, "Development of Emergency Action Levels for
Non-Passive Reactors", dated November 2012

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 request for an amendment to the Emergency Plan for Catawba Nuclear Station,
Units 1 and 2 (CNS).
The proposed amendment involves upgrading selected CNS 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." CNS 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 CNS
Emergency Plan prior to implementation.
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This License Amendment Request includes the following enclosures:
*
*
"
*
*
•

Enclosure
Enclosure
Enclosure
Enclosure
Enclosure
Enclosure

123456-

Evaluation of Proposed Change
Catawba Nuclear Station NEI 99-01, Revision 6 EAL Comparison Matrix
Emergency Action Level Technical Bases Document (Clean Version)
Emergency Action Level Technical Bases (Redline and Strikeout Version)
Catawba Nuclear Station Radiological Effluent EAL Values
Emergency Action Level Wallcharts for CNS

Duke Energy requests approval of the proposed changes by April 30, 2016, with the
amendment being implemented within 180 days of issuance.
In accordance with 10 CFR 50.91, a copy of this application, with attachments, is being provided
to the designated North Carolina and 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 Tolani Owusu (803) 701-5385.
I declare under penalty of perjury that the foregoing is true and correct. Executed on
April 30, 2015.

Sincerely,

Kelvin Henderson
Vice President
Catawba Nuclear Station
Enclosures
1.
2.
3.
4.
5.
6.

Evaluation of Proposed Change
Catawba Nuclear Station NEI 99-01, Revision 6 EAL Comparison Matrix
Emergency Action Level Technical Bases Document (Clean Version)
Emergency Action Level Technical Bases (Redline and Strikeout Version)
Catawba Nuclear Station Radiological Effluent EAL Values
Emergency Action Level Wallcharts for CNS
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cc:

V. M. McCree, Region II Administrator
U.S. Nuclear Regulatory Commission
Marquis One Tower
245 Peachtree Center Avenue NE, Suite 1200
Atlanta, Georgia 30303-1257
G. E. Miller, Project Manager
U.S. Nuclear Regulatory Commission
11555 Rockville Pike
Rockville, MD 20852-2738
G.A. Hutto, III
Senior Resident Inspector (Catawba)
U.S. Nuclear Regulatory Commission
Catawba Nuclear Station
W.L. Cox, III
Section Chief
Division of Environmental Health
Radiation Protection Section
North Carolina Department of Environment and Natural Resources
1645 Mail Service Center
Raleigh, NC 27699
S.E. Jenkins
Manager
Radioactive and Infectious Waste Management
Division of Waste Management
South Carolina Department of Health and Environmental Control
2600 Bull St.
Columbia, SC 29201
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Enclosure 1

Evaluation of Proposed Change
Subject:

Proposed Changes to the Catawba Nuclear Station Units 1 and 2 Renewed
Operating License NPF-35 and NPF-52 Emergency Plan
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3.
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4.

REGULATORY EVALUATION
4.1
Applicable Regulatory Requirements/Criteria
4.2
No Significant Hazards Consideration Determination
4.3
Conclusions

5.
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6.

REFERENCES
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1.0

SUMMARY DESCRIPTION

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 request for an amendment to the Emergency Plan for Catawba Nuclear Station,
Units 1 and 2 (CNS).
The proposed amendment involves upgrading selected CNS 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." CNS currently uses an emergency classification scheme based on NUMARC/NESP007 (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 and approved for CNS 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.
DETAILED DESCRIPTION

2.0

CNS 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 CNS scheme basis to that described in NEI 99-01, Revision 6," Development of
Emergency Action Levels for Non-Passive Reactors".
TECHNICAL EVALUATION

3.0

The Initiating Conditions (ICs) and EALs that comprise the proposed scheme are 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 CNS-specific IC and EAL. Differences
and Deviations are identified in accordance with the guidance discussed in RIS 2003-18 and
Supplements. The basis for each Difference is included in Enclosure 2. There are no
Deviations from NEI 99-01, Revision 6.
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 Defueled
Station section is not used since CNS is an operating unit.
Differences and Deviations
As discussed in Regulatory Issue Summary (RIS) 2003-18, Supplement 1, dated July 13, 2004,
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
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of differences include the use of site-specific terminology or administrative re-formatting
of site-specific EALs.
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.).
Enclosure 2 identifies each Difference between NEI 99-01 and the final products being
evaluated in this LAR. These differences do not alter the meaning or intent of the ICs or EALs.
There are no Deviations between NEI 99-01 and the final products being evaluated in this LAR.
Incorporation of Action Level Frequently Asked Questions
Where appropriate, information from Emergency Action Level Frequently Asked Questions
(EALFAQs) has been incorporated into Enclosure 2 and Enclosure 3.
Related Documents
Enclosure 3 includes the site-specific Technical Basis Document for each recognition category
for the proposed scheme. A Redline and Strikeout version is provided as Enclosure 4. These
documents include appropriate information from the basis information contained in NEI 99-01,
Revision 6. Enclosure 5 provides the Supporting Calculation for CNS EAL Table R-1, "Effluent
Monitor Classification Thresholds". Enclosure 6 contains the proposed CNS 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. The Operating Modes for CNS, as defined in the Technical Specifications, are
listed below.

MODE

TITLE

REACTIVITY
CONDITION
(keff)

1
2
3
4
5
6

Power Operation
Startup
Hot Standby
Hot Shutdown
Cold Shutdown
Refueling

>
>
<
<
<

0.99
0.99
0.99
0.99
0.99
NA

% RATED Average Reactor Coolant
Temperature (OF)
THERMAL
POWER
NA
>5
<5
NA
> 350
NA
350 > Tavg > 200
NA
NA
< 200
NA
NA

In addition to these operating modes, NEI 99-01, .Revision 6 defines the "Defueled" mode as the
condition present when all reactor fuel is removed from Reactor Vessel (full core off load during
refueling or an extended outage). Station procedures recognize this condition as "No Mode".
State/Local Government Review of Proposed Changes
Duke Energy interacts periodically with the North Carolina, South Carolina and local
emergency management agencies. The State and Local emergency management officials are
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advised of any EAL changes actually implemented. In the case of this EAL scheme revision,
Duke Energy has committed to review 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 second
quarter of 20161. When implemented, the changes to the EALs presented in Enclosure 3 will
become effective. The EAL Technical Basis Document (Enclosure 3) will be revised and
maintained as a training and background reference resource. Any changes to the approved ICs
and EALs will be made in accordance with 10 CFR 50.54(q).

4.0 REGULATORY EVALUATION
4.1 Applicable Regulatory Requirements/Criteria
The regulations in 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,
1This plan is contingent on several factors including the anticipated time required for NRC review and
approval and the CNS Unit 1 Refueling Outage to be conducted in late Fall of 2016.
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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 NUREG0654/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)."
4.2

No Significant Hazards Consideration Determination

Duke Energy has evaluated whether or not a significant hazards consideration (SHC) is
warranted with the proposed changes by addressing the three criteria set forth in 10 CFR
50.92(c) 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 CNS Emergency Plan and do not alter any of the requirements
of the Operating License or the Technical Specifications. The proposed changes do not
modify any plant equipment and do not impact any failure modes that could lead to an
accident. Additionally, the proposed changes do not impact the consequence of any
analyzed accident since the changes do not affect any 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 create the possibility of a new or different kind of
accident from any accident previously evaluated?
Response: No.
These changes affect the CNS Emergency Plan and do not alter any of the requirements
of the Operating License or the Technical Specifications. They do not modify any 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 accident initiators or malfunctions 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 any accident previously evaluated.

3. Does the proposed amendment involve a significant reduction in a margin of safety?
Response: No.
These changes affect the CNS Emergency Plan and do not alter any of the requirements
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of the Operating License or the Technical Specifications. The proposed changes do not
affect any of the assumptions used in the accident analysis, nor do they affect any
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.
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 the proposed change in the
CNS EAL Scheme, (2) operation of CNS will continue to be conducted in compliance with the
Commission 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.
5.0

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.
I1.
Ill.

A Significant Hazards Consideration,
A significant change in the types or significant increase in the amounts of any
effluent that may be released off site, or
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.

6.0 REFERENCES
1) NEI 99-01, Revision 6, Development of Emergency Action Levels for Non-Passive
Reactors,dated November 2012, (ADAMS Accession No. ML12326A805)
2) NUMARC/NESP-007,Methodology for Development of Emergency Action Levels, dated
January 1992, (ADAMS Accession No. ML041120174)
3) NRC Regulatory Issue Summary 2003-18, Supplement 2, Use of Nuclear Energy
Institute (NEI) 99-0 1, Methodology for Development of Emergency Action Levels, dated
December 12, 2005 (ADAMS Accession No. ML051450482)
4) Regulatory Guide 1.101, Revision 3, Emergency Planningand Preparednessfor Nuclear
Powerreactors,dated August 1992 (ADAMS Accession No. ML003740302)
5) Letter from Peter Tam (Nuclear Regulatory Commission) to Mr. Gary R. Peterson (Duke
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Energy) dated January 22, 1998, Catawba Nuclear Station - Safety Evaluation of Duke
Energy Corporation'sProposedEmergency Action Level Changes - (TA C Nos. M96510
and M96520)
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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 Catawba
Nuclear Station (CNS) ICs, Mode Applicability and EALs. This document
provides a means of assessing CNS differences and deviations from the
NRC endorsed guidance given in NEI 99-01. Discussion of CNS 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. CNS
has taken no deviations from the generic guidance.

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 CNS EAL Technical Bases
Document for the CNS EALs.
The print and paragraph formatting conventions summarized below guide
presentation of the CNS 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.

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 EALJIC identifier

*

NEI EAUIC wording

*

CNS EAL/IC identifier

*

CNS EAL/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
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"

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.

OSSI Project #14-0102 CNS

EAL Comparison Matrix

Global Differences

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 CNS IC/EAL
scheme includes the following features:

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.
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 CNS 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, D- Defueled. NEI 99-01defines Defueled as follows:
"Reactor Vessel contains no irradiated fuel (full core off-load during
refueling or extended outage)."
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, CNS 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, CNS uses the term "NCS" as the site-specific
nomenclature.
8. IC/EAL identification:

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.
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.

o

b.

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 ICdesignators beginning with "A" have likewise
been changed to "R."

c.
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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 EALuser for a given plant conditionand, thereby, speeds
identification of the EAL that applies to the emergency.
Within each of the above three groups, assignment of
EALs to categories/subcategories - Category and
subcategory titles are selected to represent conditions
that are operationally significant to the EAL-user.
Subcategories are used as necessary to further divide the
EALs of a category into logical sets of possible
emergency classification thresholds. The CNS EAL
categories/subcategories and their relationship to NEI
Recognition Categories are listed in Table 1.
Unique identification of each EAL - Four characters
comprise the EAL identifier as illustrated in Figure 1.
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Figure 1 - EAL Identifier

EAL-user find higher emergency classification EALs
that may become active if plant conditions worsen.

EAL Identifier
XXX.X

.

t.. ----

(R.
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(

A U)
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-1-b,
-

ý

,foSc-

Table 2 lists the CNS ICs and EALs that correspond to
the NEI ICs/Example EALs when the above EAL/IC
organization and identification scheme is implemented.

......
ý,)

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

o

Differences and Deviations
In accordance NRC Regulatory Issue Summary (RIS) 2003-18 "Use of
Nuclear Energy Institute (NEI) 99-01, Methodology for Development of
Emergency Action Levels" Supplements 1 and 2, a difference is an EAL
change in which the basis scheme guidance differs in wording but agrees in
meaning and intent, such that classification of an event would be the same,
whether using the basis scheme guidance or the CNS 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 CNS proposed EAL.
Administrative changes that do not actually change the textual content are
neither differences nor deviations. Likewise, any format change that does not
alter the wording of the IC or EAL is considered neither a difference nor a
deviation.
The following are examples of differences:
" Choosing the applicable EAL based upon plant type (i.e., BWR vs.
PWR).
" Using a numbering scheme other than that provided in NEI 99-01
that does not change the intent of the overall scheme.
" Where the NEI 99-01 guidance specifically provides an option to not
include an EAL ifequipment for the EAL does not exist at CNS (e.g.,
automatic real-time dose assessment capability).

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 ED) to find the EAL of concern in a
timely manner without the need for a word
description of the classification threshold.
Possible classification upgrade -The
category/subcategory/identifier scheme helps the

"
"
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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.

EAL Comparison Matrix
"

"
"

"

OSSI Project #14-0102 CNS
*

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 CNS equipment/instrument identification and/or noun names
to EALs.
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.

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 CNS IC/EAL wording. An explanation that justifies the reason for
each difference is then provided. If the difference is determined to be a
deviation, a statement is made to that affect and explanation is given that
states why classification may be different from the NEI 99-01 IC/EAL and the
reason for its acceptability. In all cases, however, the differences and
deviations do not decrease the effectiveness of the intent of NEI 99-01. CNS
has identified no deviations from the NEI 99-01 guidance as represented in
Table 3.

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.
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Table 1 - CNS EAL Categories/Subcategories
CNS EALs
Category

NEI
Subcategory

[

Recognition Category

Group: Any Operating Mode:
R - Abnormal Rad Levels/Rad Effluent
H - Hazards and Other Conditions Affecting
Plant Safety

1 - Radiological Effluent
2 - Irradiated Fuel Event
3 -Area Radiation Levels

Abnormal Rad Levels/Radiological Effluent
ICs/EALs

123456 7-

Hazards and Other Conditions Affecting
Plant Safety ICs/EALs

Security
Seismic Event
Natural or Technological Hazard
Fire
Hazardous Gases
Control Room Evacuation
Emergency Coordinator Judgment

E - ISFSI

ISFSI ICs/EALs
1 - Confinement Boundary

Group: Hot Conditions:,

S - System Malfunction

12 34 5 6 7 8 9 -

Loss of Essential AC Power
Loss of Vital DC Power
Loss of Control Room Indications
NCS Activity
NCS Leakage
RPS Failure
Loss of Communications
Containment Failure
Hazardous Event Affecting Safety Systems

F - Fission Product Barrier

None

Fission Product Barrier ICs/EALs

123456-

Cold Shutdown/ Refueling System
Malfunction ICs/EALs

System Malfunction ICs1EALs

Group: Cold Conditions:

C - Cold Shutdown/Refueling System
Malfunction

NCS Level
Loss of Essential AC Power
NCS Temperature
Loss of Vital DC Power
Loss of Communications
Hazardous Event Affecting Safety Systems
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Table 2 - NEI / CNS EAL Identification Cross-Reference

NEI

CNS

I

Example
EAL

AU1

1

R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent

RU1.1

AU1

2

R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent

RU1.1

AU1

3

R - Abnormal Rad Levels / Rad Effluent, 1 - 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

1

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

AS1

1

R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent

RS1.1

AS1

2

R - Abnormal Rad Levels/ Rad Effluent, 1 - Radiological Effluent

RS1.2

AS1

3

R - Abnormal Rad Levels/ Rad Effluent, 1 - Radiological Effluent

RS1.3

Category and Subcategory
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NEI

CNS

1

Example
EAL

AS2

1

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

RS2.1

AG1

1

R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent

RG1.1

AG1

2

R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent

RG1.2

AG1

3

R - Abnormal Rad Levels / Rad Effluent, 1 - Radiological Effluent

RG1.3

AG2

1

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

RG2.1

CUl

1

C - Cold SD/ Refueling System Malfunction, 1 - NCS Level

CU1.1

CUl

2

C - Cold SD/ Refueling System Malfunction, 1 - NCS Level

CU1.2

CU2

1

C - Cold SD/ Refueling System Malfunction, 2 - Loss of Essential AC Power

CU2.1

CU3

1

C - Cold SD/ Refueling System Malfunction, 3 - NCS Temperature

CU3.1

CU3

2

C - Cold SD/ Refueling System Malfunction, 3 - NCS 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, 1 - NCS Level

CA1.1

CA1

2

C - Cold SD/ Refueling System Malfunction, 1 - NCS Level

CA1.2

CA2

1

C - Cold SD/ Refueling System Malfunction, 1 - Loss of Essential AC Power

CA2.1

CA3

1, 2

C - Cold SD/ Refueling System Malfunction, 3 - NCS Temperature

CA3.1

CA6

1

C - Cold SD/ Refueling System Malfunction, 6 - Hazardous Event Affecting Safety Systems

CA6.1

CS1

1

Category and Subcategory

N/A
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NEI

CNS

I

Example
EAL

Category and Subcategory

EAL

CS1

2

N/A

N/A

CS1

3

CG1

1

CG1

2

C - Cold SD/ Refueling System Malfunction, 1 - NCS Level

CGI.1

E-HU1

1

E - ISFSI

EU1.1

FAI

1

F - Fission Product Barrier Degradation

FA1.1

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

1

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

N/A

N/A

HU4

1

H - Hazards and Other Conditions Affecting Plant Safety, 4 - Fire

HU4.1

HU4

2

H- Hazards and Other Conditions Affecting Plant Safety, 4 - Fire

HU4.2

HU4

3

H- Hazards and Other Conditions Affecting Plant Safety, 4 - Fire

HU4.3

C - Cold SD/ Refueling System Malfunction, 1 - NCS Level
N/A
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NEI

CNS

I

Example
EAL

HU4

4

H - Hazards and Other Conditions Affecting Plant Safety, 4 - Fire

HU4.4

HU7

1

H - Hazards and Other Conditions Affecting Plant Safety, 7 - EC Judgment

HU7.1

HAl

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

1

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 - EC Judgment

HA7.1

HS1

1

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

HS1.1

HS6

1

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

HS6.1

HS7

1

H - Hazards and Other Conditions Affecting Plant Safety, 7 - EC Judgment

HS7.1

HG1

1

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

HG1.1

HG7

1

H- Hazards and Other Conditions Affecting Plant Safety, 7 - EC Judgment

HG7.1

SUl

1

S - System Malfunction, 1 - Loss of Essential AC Power

SUl.1

SU2

1

S - System Malfunction, 3 - Loss of Control Room Indications

SU3.1

SU3

1

S - System Malfunction, 4 - NCS Activity

SU4.1

SU3

2

S - System Malfunction, 4 - NCS Activity

SU4.2

SU4

1,2,3

S - System Malfunction, 5- NCS Leakage

SU5.1

SU5

1

S - System Malfunction, 6 - RPS Failure

SU6.1

SU5

2

S - System Malfunction, 6 - RPS Failure

SU6.2

Category and Subcategory
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NEI

CNS

IC Example

IC

EAL

SU6

1, 2, 3

SU7

1,2

SA1

Category and Subcategory

EAL

S - System Malfunction, 7 - Loss of Communications

SU7.1

S - System Malfunction, 8 - Containment Failure

SU8.1

1

S - System Malfunction, 1 - Loss of Essential AC Power

SA1.1

SA2

1

S - System Malfunction, 3 - Loss of Control Room Indications

SA3.1

SA5

1

S- System Malfunction, 6- RPS Failure

SA6.1

SA9

1

S - System Malfunction, 9 - Hazardous Event Affecting Safety Systems

SA9.1

SS1

1

S - System Malfunction, 1 - Loss of Essential 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, 1 - Loss of Essential AC Power

SG1.1

SG8

1

S - System Malfunction, 1 - Loss of Essential AC Power

SGI.2
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Category A
Abnormal Rad Levels I Radiological Effluent
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NE

L

AU1

NEI IC Wording and Mode
Applicability
Release of gaseous or liquid
radioactivity greater than 2 times
the (site-specific effluent release
controlling document) limits for
60 minutes or longer.

CNS
IC#(s)
RU1

Wording and Mode
CNS IC Applicability
Release of gaseous or liquid
radioactivity > 2 times the SLC/TS
limits for 60 minutes or longer
MODE: All

Difference Justification

The CNS SLC/TS is the site-specific effluent release
controlling document.

MODE: All

NEI Ex.
EALE

NEI Example EAL Wording

CNS
EAL #

Reading on ANY effluent
radiation monitor greater than 2
times the (site-specific effluent
release controlling document)
limits for 60 minutes or longer:
(site-specific monitor list and
threshold values corresponding
to 2 times the controlling
document limits)
2

Reading on ANY effluent
radiation monitor greater than 2
times the alarm setpoint
established by a current
radioactivity discharge permit for
60 minutes or longer,

3

Sample analysis for a gaseous or
liquid release indicates a
concentration or release rate
greater than 2 times the (sitespecific effluent release
controlling document) limits for

CNS EAL Wording
Reading on any Table R-1 effluent
radiation monitor > column "UE" for >
60 min.
(Notes 1, 2, 3)

Difference Justification
Example EALs #1 and #2 have been combined into a single
EAL to simplify presentation.
The NEI phrase "...effluent radiation monitor greater than 2
times the (site-specific effluent release controlling
document)" and "effluent radiation monitor greater than 2
times the alarm setpoint established by a current radioactivity
discharge permit "have been replaced with '...any Table R-1
effluent radiation monitor > column "UE".
UE thresholds for all CNS continuously monitored gaseous

RU1.1

release pathways are listed in Table R-1 to consolidate the
information in a single location and, thereby, simplify
identification of the thresholds by the EAL user. The values
shown in Table R-1 column "UE", consistent with the NEI
bases, represent two times the SLCITS release limits for
both liquid and gaseous release.
RU1.2

Sample analysis for a gaseous or
liquid release indicates a concentration
or release rate > 2 x SLC/TS limits for
a 60 min.
(Notes 1, 2)
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NEI Ex.
EALE

NEI Example EAL Wording

CNS
EAL #

CNS EAL Wording

Difference Justification

60 minutes or longer.
Notes

*

The Emergency Director
should declare the Unusual
Event promptly upon
determining that 60 minutes
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 60
minutes.

Note 2:

*

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.

Note 3:

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.
If an ongoing release is
detected and the release
start time is unknown,
assume that the release
duration has exceeded the
specified time limit.
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.
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The classification timeliness note has been standardized
across the CNS EAL scheme by referencing the "time limit"
specified within the EAL wording.

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

None
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Table R-1
Release Point

Effluent Monitor Classification Thresholds

Monitor

I

GE

1 Unit Vent Noble Gas Low
0

1/2EMF36L

......

0 Unit Vent Noble Gas High

1/2EMF36H

2.21E+4 cpm

Liquid Waste Effluent Line

OEMF49L

..----

Monitor Tank Discharge

OEMF57L

.....

15 of 114

SAE

Alert
4.18E+6 cpm

2.22E+3 cpm

2.42E+2 cpm
----

I

UE
5.75E+3 cpm
--

4.50E+6 cpm
4.97E+5 cpm
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NEI IC#

and Mode
NEI IC Wording
Applicability

CNS
IC#(s)

AU2

UNPLANNED loss of water level
above irradiated fuel.

RU2

MODE: All

NEI Ex.
EAL #

NEI Example EAL Wording
a. UNPLANNED water level
drop in the REFUELING
PATHWAY as indicated by
ANY of the following:
(site-specific
indications). level
AND
b. UNPLANNED rise in area
radiation levels as indicated
by ANY of the following
radiation monitors.
(site-specific list of area
radiation monitors)

Difference Justification

Wording and Mode
CNS ICApplicability
Unplanned loss of water level above
irradiated fuel

None

MODE: All

CNS
EAL #
RU2.1

CNS EAL Wording
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:
1EMF15 (2EMF4) Spent Fuel
".
Building Refueling Bridge
*
1EMF17 (2EMF2) Reactor
Building Refueling Bridge
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Difference Justification
The site-specific list of radiation monitors are listed in bullet
format for ease of reading.
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CNS

NEI IC#

NEI IC Wording

IC#(s)

AA1

Release of gaseous or liquid
radioactivity resulting in offsite
dose greater than 10 mrem TEDE
or 50 mrem thyroid CDE.

RA1

MODE: All

NEI Ex.

EAL #

CNS ICWording
Release of gaseous or liquid
radioactivity resulting in offsite dose
greater than 10 mrem TEDE or 50
mrem thyroid CDE

Difference Justification
None

MODE: All

ONS

NEI Example EAL Wording

EAL #

Reading on ANY of the following
radiation monitors greater than
the reading shown for 15
minutes or longer:

RA1.1

(site-specific monitor list and
threshold values)

CNS EAL Wording
Reading on any Table R-1 effluent
radiation monitor > column "ALERT"
for a 15 min. (Notes 1,2, 3, 4)

Difference Justification
The CNS radiation monitors that detect radioactivity effluent
release to the environment are listed in Table R-1. UE, Alert,
SAE and GE thresholds for all CNS continuously monitored
gaseous and liquid release pathways are listed in Table R-1
to consolidate the information in a single location and,
thereby, simplify identification of the thresholds by the EAL-

Iuser.

2

Dose assessment using actual
meteorology indicates doses
greater than 10 mrem TEDE or
50 mrem thyroid CDE at or
beyond (site-specific dose
receptor point).

RA1.2

Dose assessment using actual
meteorology indicates doses > 10
mrem TEDE or 50 mrem thyroid CDE
at or beyond the SITE BOUNDARY
(Notes 3, 4)

The site boundary is the site-specific receptor point.

3

Analysis of a liquid effluent
sample indicates a concentration
or release rate that would result
in doses greater than 10 mrem
TEDE or 50 mrem thyroid CDE
at or beyond (site-specific dose
receptor point) for one hour of
exposure.

RA1.3

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)

The site boundary is the site-specific receptor point.

17 of 114

EAL Comparison Matrix

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.
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RA1.4

Field survey results indicate EITHER
of the following at or beyond the SITE
BOUNDARY:
*
*

The site boundary is the site-specific receptor point.

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 mic. of
inhalation.
inhalation.

(Notes 1, 2)
Notes

*

The Emergency Director
should declare the Alert
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.

Note 2:

*

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.

Note 3:

N/A

Note 1:

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

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.
The pre-calculated effluent
monitor values presented in
EALs RA1.1, RS1.1 and
RGI.1 should be used for

emergency classification

emergency classification

Note 4
"

The Emergency Coordinator
should declare the event
promptly upon determining
that time limit 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 the
specified time limit.
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The classification timeliness note has been standardized
across the CNS EAL scheme by referencing the "time limit"
specified within the EAL wording.

The classification timeliness note has been standardized
across the CNS 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
from a dose assessment
using actual meteorology are
available,

assessments until the
results from a dose
assessment using actual
meteorology are available.
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NEI IC#
AA2

CNS

NEI IC Wording
Significant lowering of water
level above, or damage to,
irradiated fuel.

IC#(s)
RA2

CNS IC Wording
Significant lowering of water level
above, or damage to, irradiated fuel
MODE: All

Difference Justification
None

MODE: All

NEI Ex.

CNS

EAL #

NEI Example EAL Wording

EAL #

1

Uncovery of irradiated fuel in the
REFUELING PATHWAY.

RA2.1

Uncovery of irradiated fuel in the
REFUELING PATHWAY

None

2

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

RA2.2

Damage to irradiated fuel resulting in a
release of radioactivity

The NEI phrase '...from the fuel as indicated by ANY of the
following radiation monitors" has been replaced with "...AND
A high radiation alarm on any of the following radiation
monitor indications" 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 Trip 2 setpoints for the radiation monitors are indicative of
significant increases in area and/or airborne radiation.

AND
A Trip 2 radiation alarm on any of the
following radiation monitor indications:
,
1EMF1 5 (2EMF4) Spent Fuel
Building Refueling Bridge
,, 1EMF17 (2EMF2) Reactor
Building Refueling Bridge

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

3

Lowering of spent fuel pool level
to (site-specific Level 2 value).
[See Developer Notes]

CNS EAL Wording

RA2.3

0

1EMF42 (2EMF42) Spent Fuel
Pool Ventilation

.

1EMF39L (2EMF39L)
Containment Noble Gas

Lowering of spent fuel pool level to
24.5 ft. (Level 2) on 1(2)KFP5780 or
1(2)NVP8790

Difference Justification

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).
CNS SFP level indicators 1(2)KFP5780 (radar) or
1(2)NVP8790 (pressure) located on the back of 2MC7 provide
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continuous wide range SFP level indication to the top o h
spent fuel racks.
ý
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NEI IC#
AA3

NEIEI .
EAL
1

OSSI Project #14-0102 CNS

NEI ICWording
Radiation levels that impede
access to equipment necessary
for normal plant operations,
cooldown or shutdown
MODE: All

CNS
IC#(s)
RA3

CNS
NLe

EAL
W o iL

Dose rate greater than 15 mR/hr

#
RA3.1

in ANY of the following areas:

2

CNS
CSIICWording
odn
Radiation levels that IMPEDE access
to equipment necessary for normal
plant operations, cooldown or
shutdown
MODE: All

Difference Justification
None

Difference Justification

CNS EAL Wording
Dose rate > 15 mR/hr in EITHER of

No other site-specific areas requiring continuous occupancy

the following areas:

exist at CNS.

"

Control Room

Control Room (EMF12)

EMF Channel 12 monitors the Control room for area radiation.

"

Central Alarm Station

*

(other site-specific
areas/rooms)

OR
Central Alarm Station (by survey)

The CAS does not have installed area radiation monitoring
and thus must be determined by survey.

An UNPLANNED event results
in radiation levels that prohibit or
impede access to any of the
following plant rooms or areas:

RA3.2

An UNPLANNED event results in
radiation levels that prohibit or impede
access to any Table R-2 rooms or
areas (Note 5)

Table R-2 contains the site-specific list of plant rooms or areas
with entry-related mode applicability identified.

Note 5

If the equipment in the listed room or
area was already inoperable or out-ofservice before the event occurred,
then no emergency classification is
warranted.

None

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

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.

22 of 114

OSSI Project #14-0102 CNS

EAL Comparison Matrix

Table R-2
Bldg. Elevation

Auxiliary 577'

Auxiliary 560'

Safe Operation & Shutdown Rooms/Areas

Unit 1 Room/Area

Unit 2 Room/Area

Mode

Rm 478 (1EMXA)

Rm 469 (2EMXA)

4

Rm 496 (1ETA)
Rm 496 (1EMXS)

Rm 486 (2ETA)
Rm 486 (2EMXS)

4

AB-577', JJ-57 (1MXK)

AB-577', JJ-57 (2MXK)

4

Rm 330 (1 EMXJ)

Rm 320 (2EMXJ)

4

Rm 372 (1 ETB)

Rm 362 (2ETB)

4

Rm 372 (1 EMXD)

Rm 362 (2EMXD)

4
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Dfeec

CNS

utfcto

Difference Justification

CNS ICWording

NEI IC#

NEI ICWording

IC#(s)

AS1

Release of gaseous radioactivity
resulting in offsite dose greater
than 100 mrem TEDE or 500
mrem thyroid CDE
MODE: All MODE: All

RS1

NEI Ex.
EA E
EAL #

NEI Example EAL Wording

EAL
EAL #

1

Reading on ANY of the following
radiation monitors greater than
the reading shown for 15
minutes or longer:
(site-specific monitor list and
threshold values)

RS1 .1

Reading on any Table R-1 effluent
radiation monitor > column "SAE" for
a 15 min.
(Notes 1, 2, 3, 4)

The CNS radiation monitors that detect radioactivity effluent
release to the environment are listed in Table R-1. UE, Alert,
SAE and GE thresholds for all CNS continuously monitored
gaseous and liquid release pathways are listed in Table R-1 to
consolidate the information in a single location and, thereby,
simplify identification of the thresholds by the EAL-user.

2

Dose assessment using actual
meteorology indicates doses
greater than 100 mrem TEDE or
500 mrem thyroid CDE at or
beyond (site-specific dose
receptor point)

RS1.2

Dose assessment using actual
meteorology indicates doses > 100
mrem TEDE or 500 mrem thyroid CDE
at or beyond the SITE BOUNDARY
(Notes 3, 4)

The site boundary is the site-specific receptor point.

3

Field survey results indicate
EITHER of the following at or
beyond (site-specific dose
receptor point):
" Closed window dose rates
greater than 100 mR/hr
expected to continue for 60
minutes or longer.
" Analyses of field survey

RS1.3

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 a 60 min.

The site boundary is the site-specific receptor point.

samples indicate thyroid

Release of gaseous radioactivity
resulting in offsite dose greater than
100 mrem TEDE or 500 mrem thyroid
CDE
MODE: All

CNS

CNS EAL Wording

*

Analyses of field survey
samples indicate thyroid CDE >
500 mrem for 60 min. of
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CDE greater than 500
mrem for one hour of

inhalation.
(Notes 1,2)

inhalation.

Notes

* The Emergency Director
should declare the Site Area
Emergency promptly upon
determining that the

Note 1:

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.

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

that time limit has been
exceeded, or will likely be
exceeded.

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
monitordue
is known
to
have stopped
to actions
to isolate the release path,
then the effluent monitor
reading is no longer valid for
readingfiscnotonger validfthe

The Emergency Coordinator
should declare the event
promptly upon determining

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
Nt 3::I If the
h effluent
fletfo flow past
ata an
effluent monitor is known to
have stopped, indicating that
the release path is isolated,
effluent monitor reading
Note 2:

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

None

i olne
AI
o
is no longer VALID for

Note 5

classification purposes.
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.
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generic EAL#1.
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NEI IC#
AS2

NEI IC Wording
Spent fuel pool level at (sitespecific Level 3 description)

OSSE Project #14-0102 CNS

CNS
IC#(s)
RS2

CNS IC Wording
OSI
odn
Spent fuel pool level at the top of the
fuel racks

Difference Justification
Top of the fuel racks is the site-specific Level 3 description.

MODE: All

NEI Ex.
EA E
EAL #

1

NCNS

NEI Example EAL Wording

EAL
EAL #

Lowering of spent fuel pool level
to (site-specific Level 3 value)

RS2.1

CNS EAL Wording
Lowering of spent fuel pool level
to 14.5 ft. (Level 3) on 1(2)KFP5780
or 1(2)NVP8790

Difference Justification
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 indicators 1(2)KFP5780 (radar) or 1(2)NVP8790
(pressure) located on the back of 2MC7 provide continuous
wide range SFP level indication to the top of the spent fuel
racks.
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CNS
IC#(s)

NEI ]C#

NEI ICWording

AGI

Release of gaseous radioactivity
resulting in offsite dose greater
than 1,000 mrem TEDE or 5,000
mrem thyroid CDE.
MODE: All

RG1

NEI Example EAL Wording

CNS
EAL #

Reading on ANY of the following
radiation monitors greater than
the reading shown for 15
minutes or longer:
(site-specific monitor list and
threshold values)
2

3

NEIEx.
EALE

CNS IC Wording
Release of gaseous radioactivity
resulting in offsite dose greater
than 1,000 mrem TEDE or 5,000
mrem thyroid CDE

Difference Justification
None

MODE: All

CNS EAL Wording

Difference Justification

RG1.1

Reading on any Table R-1 effluent
radiation monitor > column "GE"
for a 15 min.
(Notes 1, 2, 3, 4)

The CNS radiation monitors that detect radioactivity effluent release
to the environment are listed in Table R-1. UE, Alert, SAE and GE
thresholds for all CNS continuously monitored gaseous or liquid
release pathways are listed in Table R-1 to consolidate the
information in a single location and, thereby, simplify identification of
the thresholds by the EAL-user.

Dose assessment using actual
meteorology indicates doses
greater than 1,000 mrem TEDE
or 5,000 mrem thyroid CDE at
or beyond (site-specific dose
receptor point).

RG1.2

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)

The site boundary is the site-specific receptor point.

Field survey results indicate
EITHER of the following at or
beyond (site-specific dose
receptor point):

RGI.3

Field survey results indicate
EITHER of the following at or
beyond the SITE BOUNDARY:
e Closed window dose rates >

The site boundary is the site-specific receptor point.

" Closed window dose rates
greater than 1,000 mR/hr
expected to continue for 60
minutes or longer.
" Analyses of field survey
samples indicate thyroid CDE
greater than 5,000 mrem for

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.
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one hour of inhalation.
Notes

(Notes 1,2)
-I

I.

* 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.

-I

-~

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
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.

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.

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

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 5

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.
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NEI IC#
AG2

NEI IC Wording
Spent fuel pool level cannot be
restored to at least (site-specific
Level 3 description) for 60
minutes or longe

OSSI Project #14-0102 CNS

CNS
CN(s)

CNS IC Wording

RG2

Spent fuel pool level cannot be
restored to at least the top of the fuel
racks for 60 minutes or longer

CNS
EAL #

CNS EAL Wording

Difference Justification
Top of the fuel racks is the site-specific Level 3 description.

MODE: All

NEI Ex.
EAL #
1

NEI Example EAL Wording

Spent fuel pool level cannot be
restored to at least (site-specific
Level 3 value) for 60 minutes or
longer

RG2.1

Spent fuel pool level cannot be
restored to at least 14.5 ft. (Level 3)
on 1 (2)KFP5780 or 1 (2)NVP8790 for
> 60 min. (Note 1)

Difference Justification

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 indicators 1(2)KFP5780 (radar) or 1(2)NVP8790
(pressure) located on the back of 2MC7 provide continuous
wide range SFP level indication to the top of the spent fuel
racks.

Note

The Emergency Director should
declare the General Emergency
promptly upon determining that
60 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.
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The classification timeliness note has been standardized
across the CNS EAL scheme by referencing the "time limit"
specified within the EAL wording.

EAL Comparison Matrix

OSSI Project #14-0102 CNS

Category C
Cold Shutdown / Refueling System Malfunction
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CNS

NEI IC#

NEI IC Wording

IC#(s)

CU1

UNPLANNED loss of (reactor
vessel/RCS [PWR] or RCP
[BWR]) inventory for 15 minutes
or longer.

CU1

MODE: Cold Shutdown,
Refueling

NEI Ex.

EALE

2

NEI Example EAL Wording

CNS IC Wording
UNPLANNED loss of NCS
inventory for 15 minutes or
longer
MODE: 5 - Cold Shutdown, 6 -

Difference Justification
None

Refueling

CNS

EAL #

CNS EAL Wording

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 NCS
inventory results in NCS water
level less than a required lower
limit for > 15 min. (Note 1)

Revised "reactor coolant" to 'NCS inventory" to be consistent with
the IC and CAl wording.

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

CU1.2

NCS water level cannot be
monitored
AND EITHER

Added the phrase "due to a loss of NCS inventory" because the NEI
basis states: "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 NCS."
Added bulleted criteria "Visual observation of UNISOLABLE NCS
leakage" to include direct observation of NCS leakage.

D UNPLANNED increase in
Containment Floor &
Equipment Sump or Incore
Sump (alarm) due to a loss
of NCS inventory

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

Difference Justification

The Incore Sump level cannot be monitored in the CR but alarms on
high level.

, Visual observation of
UNISOLABLE NCS leakage
Note

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

N/A

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

limit has been
exceeded, or will likely
be exceeded.
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NEI IC#
CU2

NEI
EA Ex.
E
EAL #

NEI ICWording
Loss of all but one AC power
source to emergency buses for
15 minutes or longer.
MODE: Cold Shutdown,
Refueling, Defueled

OSSI Project #14-0102 CNS
CNS
IC#(s)
CU2

NEI Example EAL Wording

CNS
EAL
EAL #

a. AC power capability to (sitespecific emergency buses) is
reduced to a single power
source for 15 minutes or
longer.

CU2.1

The CNS essential buses are the site-specific emergency buses.

CNS EAL Wording

Difference Justification

AC power capability, Table C-2,
to essential 4160V buses
1(2)ETA and 1(2)ETB reduced
to a single power source for ? 15
min. (Note 1)

4160V buses 1(2)ETA and 1(2)ETB are the site-specific emergency
buses.
Site-specific AC power sources are listed in Table C-2.

AND
Any additional single power

b. Any additional single power
source failure will result in
soure
ofalure pwl eslto isource
loss of all AC power to
SAFETY SYSTEMS.
The Emergency Director should
declare the Unusual Event
promptly upon determining that
15 minutes has been exceeded,
or will likely be exceeded.

Loss of all but one AC power
source to essential buses for 15
minutes or longer.

Difference Justification

MODE: 6 - Cold Shutdown, 6 Refueling, D - Defueled

AND

Note

CNS ICWording

failure
result in loss of
all AC power towillSAFETY
SYSTEMS
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.
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The classification timeliness note has been standardized across the
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EAL wording.
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Table C-2 AC Power Sources
Offsite:
" ATC (Train A)
" SATA (Train A)
" ATD (Train B)
" SATB (Train B)
Onsite:
" D/G A (Train A)
" D/G B (Train B)
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NEI IC#
CU3

NEI IC Wording
UNPLANNED increase in RCS
temperature
MODE: Cold Shutdown,

IC#(s)
CU3

Refueling

NEtl Ex.
E
EAL #

NtEapeELWrig

NEI Example EAL Wording

ONS IC Wording
UNPLANNED increase in NCS
temperature
MODE: Cold Shutdown, 6 -

Difference Justification
None

Refueling

CNS
EAL #

CNS EAL Wording

Difference Justification

1

UNPLANNED increase in RCS
temperature to greater than (sitespecific Technical Specification
cold shutdown temperature limit)

CU3.1

UNPLANNED increase in NCS
temperature to > 200'F due to
loss of decay heat removal
capability

200'F is the site-specific Tech. Spec. cold shutdown temperature
limit.
Added "due to loss of decay heat removal capability" to reinforce the
generic bases that states "EAL #1 involves a loss of decay heat
removal capability"

2

Loss of ALL RCS temperature
and (reactor vessel/RCS [PWRI
or RCP [BWR]) level indication
for 15 minutes or longer.

CU3.2

Loss of all NCS temperature and
NCS level indication for a 15 min.
(Note 1)

None

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 wilt likely be
exceeded.

The classification timeliness note has been standardized across the
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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NEI IC#
CU4

NEI ICWording
Loss of Vital DC power for 15
minutes or longer.
MODE: Cold Shutdown,
Refueling

IC#(s)
CU4

CNS IC Wording
Loss of Vital DC power for 15
minutes or longer.
MODE: 5 - Cold Shutdown, 6 Refueling

Difference Justification
None

NEI Ex.
EAL #

NEI Example EAL Wording

CNS
EAL #

CNS EAL Wording

1

Indicated voltage is less than
(site-specific bus voltage value)
on required Vital DC buses for 15
minutes or longer.

CU4.1

< 105 VDC bus voltage indications
on Technical Specification
required 125 VDC buses for a 15
min. (Note 1)

105 VDC is the site-specific minimum vital DC bus voltage.
DC operability requirements are specified in Technical
Specifications.

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
CNS EAL scheme by referencing the "time limit" specified within
the EAL wording.

Note

The Emergency Director should
declare the Unusual Event
promptly upon determining that
15 minutes has been exceeded,
or will likely be exceeded,
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NEI IC#
CU5

NEI Ex
EAL #

1

NEI ICWording
Loss of all onsite or offsite
communications capabilities,
*MODE: Cold Shutdown,
Refueling, Defueled

NEI Example EAL Wording
Loss of ALL of the following
onsite communication methods:
(site specific list of
communications methods)

2

Loss of ALL of the following ORO
communications methods:
(site specific list of
communications methods)

3

Loss of ALL of the following NRC
communications methods:

IC#(s)
CU5

CNS#
EAL
CU5.1

CNS IC Wording
Loss of all onsite or offsite
communications capabilities.
MODE: Cold Shutdown, 6 Refueling, D - Defueled

CNS EAL Wording

Difference Justification
None

Difference Justification

Loss of all Table C-4 onsite
communication methods

Example EALs #1, 2 and 3 have been combined into a single
EAL for simplification of presentation.

OR
Loss of all Table C-4 ORO
communication methods
OR
Loss of all Table C-4 NRC
communication methods

Table C-4 provides a site-specific list of onsite, ORO and NRC
communications methods.

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

Onsite

Public Address

X

Internal Telephones

X

Onsite Radios

X

ORO

NRC

DEMNET

X

Commercial Telephones

X

X

Satellite Phones

X

X

Cellular Phones

X

X

NRC Emergency Telephone System (ETS)

X

X
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CNS

NEI IC#

NEI IC Wording

IC(s)

CAl

Loss of (reactor vessel/RCS
[PWR] or RCP [BWR]) inventory

CA1

MODE: Cold Shutdown,
Refueling
NEI Ex.

EALE

CNS IC Wording
Loss of NCS inventory
MODE: Cold Shutdown, 6 -

Difference Justification
None

Refueling

CNS

NEI Example EAL Wording

EAL #

CNS EAL Wording

Loss of (reactor vessel/RCS
[PWR] or RCP [BWR]) inventory
as indicated by level less than
(site-specific level).

CA1.1

UNPLANNED loss of NCS
inventory as indicated by NCS
water level < 6.5% (wide range)

Difference Justification
6.5% wide range NCS level indication is the lowest level to assure
adequate net positive suction head and prevent ND pump cavitation
for all flow rates.
Added the term "UNPLANNED" because In OP/1 (2)/A/6150/006,
there are certain conditions where NC level is intentionally reduced <
6.5%.

2

a. (Reactor vessel/RCS [PWR]
or RCP [BWR]) level cannot
be monitored for 15 minutes
or longer

CA1.2

AND EITHER

AND

• UNPLANNED increase in
Containment Floor &
Equipment Sump or Incore
Sump (alarm) due to a loss
of NCS inventory

b. UNPLANNED increase in
(site-specific sump and/or
tank) levels due to a loss of
(reactor vessel/RCS [PWR]
or RCP [BWR]) inventory.
Note

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

NCS water level cannot be
monitored for a 15 min. (Note 1)

*

N/A

Added the phrase "due to a loss of NCS inventory" because the NEI
basis states: "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 NCS."
Added bulleted criteria "Visual observation of UNISOLABLE NCS
leakage" to include direct observation of NCS leakage.
The Incore Sump level cannot be monitored in the CR but alarms on
high level.

Visual observation of
UNISOLABLE NCS leakage

Note 1: The Emergency
Coordinator should declare the
event promptly upon
determining that time limit has
been exceeded, or will likely be
exceeded.
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NEI IC#
CA2

'NEI Ex.

EALE

NEI IC Wording
Loss of all offsite and all onsite
AC power to emergency buses
for 15 minutes or longer
MODE: Cold Shutdown,
Refueling, Defueled

CNS

lC#(s)

CNS ICWording

CA2

Loss of all offsite and all onsite
AC power to essential buses for
15 minutes or longer.
MODE: Cold Shutdown, 6 Refueling, D - Defueled

CNS

Difference Justification
The CNS essential buses are the emergency buses.

NEI Example EAL Wording

EAL #

CNS EAL Wording

1

Loss of ALL offsite and ALL
onsite AC Power to (site-specific
emergency buses) for 15
minutes or longer.

CA2.1

Loss of all offsite and all onsite
AC power capability, Table C-2,
to essential 4160V buses
1(2)ETA and 1(2)ETB for ? 15
min. (Note 1)

4160V buses 1(2)ETA and 1(2)ETB are the site-specific emergency
buses.
Site-specific AC power sources are tabularized in Table C-2.

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
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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NEI IC#

NEI IC Wording

CNS
IC#(s)

CNS ICWording
CSI
odn

CA3

Inability to maintain the plant in
cold shutdown,
MODE: Cold Shutdown,
Refueling

CA3

Inability to maintain the plant in
cold shutdown.
MODE: Cold Shutdown, 6 Refueling

NEI Ex.
EAL #

NEI Example EAL Wording

CNS
EAL #

UNPLANNED increase in RCS
temperature to greater than
(site-specific Technical
Specification cold shutdown
temperature limit) for greater
than the duration specified in
the following table.
2

UNPLANNED RCS pressure
increase greater than (sitespecific pressure reading). (This
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.

Difference Justification
None

CNS EAL Wording
UNPLANNED increase in NCS
temperature to > 2001F for
> Table C-3 duration
(Note 1)
OR

Example EALs #1 and #2 have been combined into a single EAL
as EAL # is the alternative threshold based on a loss of NCS
temperature indication.
200'F is the site-specific Tech. Spec. cold shutdown temperature
limit.

CA3.1

UNPLANNED NCS pressure
increase > 10 psig due to a
loss of NCS cooling (this does
not apply during water-solid
plant conditions)

Table C-3 is the site-specific implementation of the generic NCS
Heat-up Duration Threshold table.
10 psig is the site-specific pressure increase readable by Control
Room indications.

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
CNS EAL scheme by referencing the "time limit" specified within
the EAL wording.
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Table: RCS Heat-up Duration Thresholds
Containment Closure Status
Intact (but not at reduced
Not applicable
inventory [PWR])
RCS Status

Heat-up Duration
60 minutes*

20 minutes*
Established
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.
Not intact (or at reduced
inventory [PWR])

NCS Status
Intact (but not reduced
inventory)

Not intact
OR
At reduced inventory

Table C-3: NCS Heat-up Duration Thresholds
Containment Closure Status
Heat-up Duration
N/A

60 min.*

established

20 min.*

0 min.
* If an NCS heat removal system is in operation within this time frame and NCS temperature is
being reduced, the EAL is not applicable.
not established
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NEI IC#
CA6

NEI IC Wording
Hazardous event affecting a
SAFETY SYSTEM needed for
the current operating mode.
MODE: Cold Shutdown,
Refueling

OSSI Project #14-0102 CNS

CNS
C#(S)
CA6

CNS IC Wording
Hazardous event affecting a
SAFETY SYSTEM needed for
the current operating mode.
MODE: Cold Shutdown, 6 Refueling
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Difference Justification
None
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NEIEx.

EAL #

CNS

NEI Example EAL Wording

EAL #

a. The occurrence of ANY of
the following hazardous
events:
" Seismic event
(earthquake)
* Internal or external
flooding event
" High winds or tornado
strike
" EXPLOSION

CA6.1

* (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

CNS EAL Wording
The occurrence of any Table
C-5 hazardous event
AND EITHER:
e 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

operating mode.
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Difference Justification
The hazardous events have been tabularized in Table C-5.
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Table C-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#

NEI IC Wording

CS1

Loss of (reactor vessel/RCS
[PWR1 or RCP [BWRI) inventory
affecting core decay heat
removal capability.
MODE: Cold Shutdown,
Refueling

NEI Ex.
EA E
EAL #

NCNS
NEI
Example EAL Wording

a. CONTAINMENT CLOSURE
not established,

CNS
IC#(s)
CS1

CNS IC Wording

Difference Justification

Loss of NCS inventory affecting
core decay heat removal
capability
MODE: Cold Shutdown, 6 Refueling

EAL
EAL #

None

CNS EAL Wording

Difference Justification

N/A

N/A

The design and operation of water level instrumentation is such that
the "site-specific level" (6" below the bottom ID of the NCS loop)
cannot be determined at any time during Cold Shutdown or Refueling
modes, Specific direction is provided in the generic developer's
guidance to use EAL #3 if the site cannot measure this level.
Therefore classification is accomplished in accordance with EAL #3.

N/A

N/A

The design and operation of water level instrumentation is such that
the "site-specific level" (top of active fuel) cannot be determined at
any time during Cold Shutdown or Refueling modes. Specific
direction is provided in the generic developer's guidance to use EAL
#3 if the site cannot measure this level. Therefore classification is
accomplished in accordance with EAL #3.

NCS water level cannot be
monitored for a 30 min. (Note 1)
AND
ANDicatd
b
or longer
Cre
ucovrind

Added bulleted criteria "Visual observation of UNISOLABLE NCS
leakage" to include direct observation of NCS leakage.
Reactor Building Refueling Bridge Monitor 1EMF17 (2EMF2) reading
> 9,000 mR/hr would be indicative of possible core uncovery in the

any of the following:
• UNPLANNED increase in
Containment Floor &

Refueling mode. The dose rate due to core shine when the top of the
core becomes uncovered should result in dose rates > the upper
range of the instrument. 90% of scale has been selected as an

AND
b. (Reactor vessel/RCS [PWR]
or RCP [BWR]) level less than
(site-specific level).
2

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

3

a. (Reactor vessel/RCS [PWR]
or RCP [BWR]) level cannot
be
be monitored
monitre for
fore30
30 minutes
mnt
AND
b. Core uncovery is indicated by
ANY of the following:

CS1.1

Equipment Sump or Incore
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"

"

OSSI Project #14-0102 CNS

(Site-specific radiation
monitor) reading greater
than (site-specific value)
Erratic source
range
monitor
indication
[PWRu

Sump (alarm) due to a loss
of NCS inventory
- Visual observation of
unisolable NCS leakage
mReactor Building Refueling

"

"

Note

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

The Incore Sump level cannot be monitored in the CR but alarms on
high level.

Bridge Monitor 1EMF17
(2EMF2) reading > 9,000
mR/hr
Source Range or
Gamma Metric Monitor
indication

*Erratic

(Other site-specific
indications)

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

observable threshold.
Erratic Gamma Metric Monitor indication has been added to the CNS
EAL because it may provide indication of core uncovery.

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.
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The classification timeliness note has been standardized across the
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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NEI IC#
CG1

NEI IC Wording
Loss of (reactor vessel/RCS
[PWR] or RCP IBWRJ) inventory
affecting fuel clad integrity with
containment challenged

CNS

IC#(s)
CG1

MODE: Cold Shutdown,
Refueling

NEI Ex.

EALE

CNS IC Wording

Difference Justification

Loss of NCS inventory affecting
fuel clad integrity with
containment challenged
MODE: Cold Shutdown, 6 -

None

Refueling

CNS

NEI Example EAL Wording

EAL #

a. (Reactor vessel/RCS [PWR] or
RCP [BWR]) level less than
(site-specific level) for 30
minutes or longer.

N/A

CNS EAL Wording

Difference Justification

N/A

The design and operation of water level instrumentation is such
that the "site-specific level" (top of active fuel) cannot be
determined at any time during Cold Shutdown or Refueling modes,
Classification is accomplished in accordance with EAL #3.

NCS water level cannot be
monitored for a 30 min. (Note 1)
ANDuncovery is indicated by
Core
lonr unovyinde
Corthe
b

Added bulleted criteria "Visual observation of UNISOLABLE NCS
leakage" to include direct observation of NCS leakage.
Reactor Building Refueling Bridge Monitor 1EMF1 7 (2EMF2)
reading > 9,000 mR/hr would be indicative of possible core

any of the following:
UNPLANNED
increase
Containment Floor
& in
Equipment Sump or Incore

uncovery in the Refueling mode. The dose rate due to core shine
when
top of the core becomes uncovered should result in dose
rates >the
the upper range
of the instrument. 90% of scale has been
selected as an observable threshold.

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

2

a. (Reactor vessel/RCS [PWR] or
RCP [BWR]) level cannot be
monitored
for 30 minutes or
longer.
AND
b. ANY
Core of
uncovery
is indicated by
the following:
" (Site-specific radiation
monitor) reading greater
"

Erratic source range
monitor indication [PWR]

CG1 .1

Sump (alarm) due to a
loss of NCS inventory
t Visual observation of
UNISOLABLE NCS
leakage

Erratic Gamma Metric Monitor indication has been added to the
CNS EAL because it may provide indication of core uncovery.
The Incore Sump level cannot be monitored in the CR but alarms
on high level.
_
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Table C-1 provides a tabularized list of containment challenge
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"

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

"

(Other site-specific
indications)

• Reactor Building Refueling
Bridge Monitor 1EMF17
(2EMF2) reading > 9,000
mR/hr
° Erratic Source Range or
Gamma Metric Monitor
indication

AND

AND

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

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

N/A

indications.
6% hydrogen concentration in the presence of oxygen represents
an explosive mixture in containment.

Any Containment Challenge
indication, Table C-1
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.
Note 6: If CONTAINMENT
CLOSURE is reestablished prior to
exceeding the 30-minute
time limit, declaration of a
General Emergency is
not required.
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The classification timeliness note has been standardized across
the CNS EAL scheme by referencing the "time limit" specified
within the EAL wording.

Note 6 implements the asterisked note associated with.the generic
Containment Challenge table.
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"
"
*
"

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) (BWRI

IfCONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit, then declaration of a General Emergency is not required.

Table C-1

Containment Challenge Indications

"

CONTAINMENT CLOSURE not established (Note 6)

"

Containment hydrogen concentration > 6%

"

UNPLANNED rise in containment pressure
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Category D
Permanently Defueled Station Malfunction
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CNS

NEI IC#

NEI IC Wording

IC#(s)

PD-AU1
PD-AU2

Recognition Category D
Permanently Defueled Station

N/A

CNS IC Wording
N/A

Difference Justification
NEI Recognition Category PD ICs and EALs are applicable only to
permanently defueled stations. CNS 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

53 of 114

OSSI Project #14-0102 CNS

EAL Comparison Matrix

NEI IC#
E-HU1

NEI Ex.
EAL #

NEI ICWording
Damage to a loaded cask
CONFINEMENT BOUNDARY
MODE: All

NEI Example EAL Wording
Damage to a loaded cask
CONFINEMENT BOUNDARY as
indicated by an on-contact
radiation reading greater than (2
times the site-specific cask
specific technical specification
allowable radiation level) on the
surface of the spent fuel cask.

CNS

C#(s)
EU1

CNS
EAL #
EU1 .1

CNS IC Wording
Damage to a loaded cask
CONFINEMENT BOUNDARY
MODE: All

CNS EAL Wording
Damage to a loaded canister
CONFINEMENT BOUNDARY
as indicated by an on-contact
radiation reading on the surface
of a loaded Vertical Storage
Cask (VSC) > any of the
following:
100 mrem/hr (neutron +
gamma) on the side of the
VSC
* 100 mrem/hr (neutron +
gamma) on the top of the
VSC
* 200 mrem/hr (neutron +
gamma) at the air inlets or
outlets of the VSC
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Difference Justification
None

Difference Justification
The listed radiation reading values represent 2 times the limits
specified in the ISFS1 Certificate of Compliance Technical
Specification for radiation external to a loaded VSC for both the
MAGNASTOR canister and TN cask.

EAL Comparison Matrix
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Category F
Fission Product Barrier Degradation
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NEI IC#

NEI IC Wording

FAl

Any Loss or any Potential Loss of
either the Fuel Clad or RCS
barrier.

CNS

IC#(s)
FA1

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

NEI Ex.
EAL #

NEI Example EAL Wording

1

Any Loss or any Potential Loss of
either the Fuel Clad or RCS
barrier.

Difference Justification

CNS ICWording
Any loss or any potential loss of
either Fuel Clad or NCS
MODE: 1 - Power Operation, 2 -

None

Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CNS
EAL #
FA1.1

CNS EAL Wording
Any loss or any potential loss of
either Fuel Clad or NCS (Table
F-1i)
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Table F-1 provides the fission product barrier loss and potential loss
thresholds.

EAL Comparison Matrix

NEI IC#

NEI IC Wording

FS1

Loss or Potential Loss of any two
barriers

OSSL Project #14-0102 CNS
CNS
IC#(s)
FS1

Difference Justification

CNS IC Wording
Loss or potential loss of any two
barriers

None

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

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

NEI Ex.
EAL #

NEI Example EAL Wording

CNS
EAL #

CNS EAL Wording

1

Loss or Potential Loss of any two
barriers

FS1.1

Loss or potential loss of any two
barriers
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Difference Justification

Table F-1 provides the fission product barrier loss and potential loss
thresholds.
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CNS

NEI IC#

NEI IC Wording

IC#(s)

CNS IC Wording

FG1

Loss of any two barriers and Loss
or Potential Loss of third barrier
MODE: Power Operation, Hot
Standby, Startup, Hot Shutdown

FG1

Loss of any two barriers and loss
or potential loss of the third
barrier
MODE: 1 - Power Operation, 2 Startup, 3 - Hot Standby, 4 - Hot
Shutdown

NEt Ex.

EALE
1

NEOxml

A

odn

NEt Example EAL Wording
Loss of any two barriers and
Loss or Potential Loss of third
barrier

NS

EAL

FG1 .1

CNS EAL Wording
Loss of any two barriers
AND
Loss or potential loss of the third
barrier (Table F-1)
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Difference Justification
None

Difference Justification
Table F-1 provides the fission product barrier loss and potential loss
thresholds.
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PWR Fuel Clad Fission Product Barrier Degradation Thresholds
NEt
FPB#

FC Loss
1

NEI Threshold Wording
RCS or SG Tube Leakage

Inadequate Heat Removal

2

A. Core exit thermocouple
readings greater than (sitespecific temperature value).

3

CNS FPB Wording

N/A

N/A

RCS ActivitylCMNT Rad

N/A

FC Loss
BA

CSFST Core Cooling-RED
PATH conditions met

Consistent with the generic developers note options CSFST Core
Cooling Red Path is used in lieu of CET temperatures.

FC Loss

EMF53A/B > Table F-2 column
"FC Loss"

EMF53AJB are the site-specific containment high range radiation
monitors. The Table F-2 values, column FC Loss represents,
based on core damage assessment procedure, the expected
highonrange
radiation
monitorof(EMF53A
response based
a LOCA,
for periods
1, 2, 8 and& B)
16 hours

C.1
A. Containment radiation
monitor reading greater than
monitepeifing
gealue)
tcontainment
(site-specific value)
OR
B. (Site-specific indications
that reactor coolant activity is
greater than 300 piCi/gm dose
equivalent 1-131)

FC Loss
4
FC Loss
5

Difference Justification

Not Applicable

FC Loss

FC Loss

CNS

FPB #(s)

CNMT Integrity or Bypass

FC Loss

Dose equivalent 1-131 coolant
activity > 300
caCi/gm

after shutdown, no sprays and NCS pressure < 1600 psig with
-2% fuel failure.
None

C.2

N/A

N/A

N/A

N/A

N/A

No other site-specific Fuel Clad Loss indication has been identified
for CNS.

Not Applicable
Other Indications
A.

(site-specific as applicable)
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NEI
FPB
FPB#

FC Loss
6

NEI Threshold Wording
ED Judgment
A. ANY condition in the
opinion of the Emergency
Director that indicates Loss of
the Fuel Clad Barrier.

FC
P-Loss

RCS or SG Tube Leakage
A. RCS/reactor vessel level

1

less than (site-specific level)

FC
P-Loss
2

Inadequate Heat Removal
A. Core exit thermocouple
readings greater than (sitespecific temperature value)
OR
B, Inadequate RCS heat
removal capability via steam
generators as indicated by
(site-specific indications).

CNS

FPB
FPB #(s)

CNS FPB Wording

FC Loss
E.1

Any condition in the opinion of
the Emergency Coordinator
that indicates loss of the fuel
clad barrier

N/A

FC
P-Loss
B.1
FC
P-Loss
B.2

Difference Justification
None

N/A

See FC P-Loss B.1. The NCS level threshold is implemented as
CSFST Core Cooling Orange Path conditions met.

CSFST Core CoolingORANGE PATH conditions
met

Consistent with the generic developers note options CSFST Core
Cooling Orange Path is used in lieu of CET temperatures.

CSFST Heat Sink-RED PATH

Consistent with the generic developers note options CSFST Heat

conditions met
AND

Sink Red Path is used.
The phrase "and heat sink required" was added to preclude the
need for classification for conditions in which NCS pressure is less
than SG pressure or Heat Sink-RED path entry was created

Heat sink is required

through operator action directed by an EOP.
FC
P-Loss
3

RCS ActivitylCMNT Rad
Not Applicable

N/A

N/A

N/A

FC
P-Loss

CNMT Integrity or Bypass
Not Applicable

N/A

N/A

N/A

Other Indications
A. (site-specific as applicable)

N/A

N/A

No other site-specific Fuel Clad Potential Loss indication has been

4
FC

P-Loss

identified for CNS.

5
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NEI

FPB#
FC
P-Loss
6

NEOhehl

odn

NS

NE Threshold Wording

FPB

Emergency Director
Judgment
A. Any condition in the opinion
of the Emergency Director that
indicates Potential Loss of the
Fuel Clad Barrier.

FC
P-Loss
E.1

CNS FPB Wording
Any condition in the opinion of
the Emergency Coordinator that
indicates potential loss of the
fuel clad barrier

Table F-2 Containment Radiation - R/hr (EMF53A/B)
Time After SID
(Hrs.)

FC Loss

NCS Loss

CMVT Potential
Loss

0-1

550

8.8

5500

1-2

400

8.4

4000

2-8

160

7.0

1600

>8

100

6.2

1000
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Difference Justification
None
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PWR RCS Fission Product Barrier Degradation Thresholds

NEI
FPB#
RCS
Loss
1

NEI IC Wording

RCS or SG Tube Leakage
A. An automatic or manual

CNS FPB
#(s)
NCS Loss
A.1

ECCS (SI) actuation is
required by EITHER of the
following:
1. UNISOLABLE RCS

CNS FPB Wording

An automatic or manual
ECCS (SI) actuation required
by EITHER:
*

UNISOLABLE NCS
leakage

*

SG tube RUPTURE

Difference Justification

None

leakage
OR
2. SG tube RUPTURE.
RCS
Loss

Inadequate Heat Removal
Not Applicable

N/A

N/A

N/A

EMF53A/B > Table F-2 column
"NCS Loss"

EMF53A/B are the site-specific containment high range radiation
monitors. The Table F-2 values, column NCS Loss represents,
represents, based on core damage assessment procedure
Figure 1, the expected containment high range
radiation monitor (EMF53A & B) response based on a LOCA, for

2
RCS
Loss

3

RCS ActivityICMNT Rad
NCS Loss
A. Containment radiation
monitor reading greater than
mnitopeading gealue). tRP/O/A/57001015
(site-specific value).

periods of 1, 2, 8 and 16 hours after shutdown with no fuel failure.
RCS
Loss

CNMT Integrity or Bypass
Not Applicable

N/A

N/A

N/A

Other Indications
A. (site-specific as applicable)

N/A

N/A

No other site-specific NCS Loss indication has been identified for
CNS.

4
RCS
Loss
5
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NEI
FPB#

NEI ICWording

CNSFPB
#(s)

RCS
Loss

Emergency Director Judgment
A. ANY condition in the opinion
of the Emergency Director that
indicates Loss of the RCS
Barrier.

NCS Loss
EA

6

RCS

RCS or SG Tube Leakage

CNS FPB Wording

Difference Justification

Any condition in the opinion
of the Emergency Coordinator
barrier

None

N/A

N/A

For CNS, any RCS leak great than capacity of a standby charging
pump requires an SI actuation (NCS Loss A.1). Therefore this
NCS Potential Loss threshold is moot and adequately addressed
by NCS Loss A.l. This an acceptable difference that does not
constitute a deviation from the generic guidance intent.

NCS

P-Loss 1 A. Operation of a standby
charging (makeup) pump is
required by EITHER of the
following:
1. UNISOLABLE RCS
leakage
OR
2.

SG tube leakage.

CSFST Integrity-RED PATH

Consistent with the generic developers note options CSFST

P-Loss A.2

conditions met

Integrity Red Path is used.

NCS
P-Loss B.1

CSFST Heat Sink-RED PATH
conditions met
AND
Heat sink is required

Consistent with the generic developers note options CSFST Heat
Sink Red Path is used.
The phrase "and heat sink required" was added to preclude the
need for classification for conditions in which NCS pressure is less
than SG pressure or Heat Sink-RED path entry was created
through operator action directed by an EOP.

N/A

N/A

OR
B.

RCS
P-Loss 2

RCS
P-Loss 3

RCS cooldown rate greater
than (site-specific
pressurized thermal shock
criteria/limits defined by sitespecific indications).

Inadequate Heat Removal
A. Inadequate RCS heat
removal capability via steam
generators as indicated by
(site-specific indications).
CS Activity/CMNT Rad

N/A

Not Applicable
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NEI
FPB#

NEI IC Wording

RCS
CNMT Integrity or Bypass
P-Loss 4 Not Applicable
RCS

Other Indications

OSSI Project #14-0102 CNS

CNS FPB
#(s)

CNS FPB Wording

N/A

N/A

N/A

N/A

N/A

No other site-specific NCS Potential Loss indication has been
identified for CNS.

Any condition in the opinion of
the Emergency Coordinator that
potential loss of the

None

P-Loss 5 A. (site-specific as applicable)
RCS
P-Loss 6

Emergency Director Judgment
NCS
A. ANY condition in the opinion
P-Loss E.1
Po he6
A.eANY
ncnDitiontin
the
opindicates
of the Emergency Director that

Difference Justification

NCS barrier

indicates Potential Loss of the
RCS Barrier.
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PWR Containment Fission Product Barrier Degradation Thresholds
NEItE
FPB#

NE

C

odn

WordingFPB

CNS

#(s)

CNMT
Loss

RCS or SG Tube Leakage
A. Aleaking or RUPTURED SG i

CNMT
Loss

1

FAULTED outside of containment.

A.1

Inadequate Heat Removal
Not Applicable

RCS Activity/CMNT Rad
Not applicable

CNMT
Loss

CNS FPB Wording

Difference Justification

A leaking or RUPTURED SG is
FAULTED outside of containment

None

N/A

N/A

N/A

N/A

N/A

N/A

Containment isolation is required
AND EITHER:

None

2
CNMT
Loss
3
CNMT
Loss

CNMT Integrity or Bypass
A. Containment isolation is required
AND

CNMT
Loss
D.1

EITHER of the following:

• Containment integrity has been
lost based on EC judgment

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

- UNISOLABLE pathway from
containment to the environment
exists

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

CNMT
Loss

Indications of NCS leakage outside of
containment

D.2

OR
B. Indications of RCS leakage outside
of containment.
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None
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EAL Comparison Matrix

NEI
NEI
FPB#

CNMT
Loss

NEI IC Wording
Other Indications
A. (site-specific as applicable)

CNS

FPB
FPB #(s)
N/A

CNS FPB Wording

Difference Justification

N/A

No other site-specific Containment Loss indication has

Any condition in the opinion of the
Emergency Coordinator that indicates
loss of the containment barrier

None

N/A

N/A

CSFST Core Cooling-RED PATH
conditions met
AND

Consistent with the generic developers note options
CSFST Core Cooling Red Path is used in lieu of CET
temperatures and NCS levels.
Added Note 1 consistent with other thresholds with a
timing component.

been identified for CNS.

5
CNMT
Loss
6

Emergency Director Judgment
ANY condition in the opinion of the
Emergency Director that indicates Loss

CNMT
Loss
E.1

of the Containment Barrier.
CNMT
P-Loss

RCS or SG Tube Leakage
Not Applicable

N/A

1

CNMT
P-Loss
2

Inadequate Heat Removal
A. 1. (Site-specific criteria for entry
into core cooling restoration
procedure)

CNMT
P-Loss
B.1

Restoration procedures not effective
within 15 min. (Note 1)

AND
2.
CNMT
P-Loss
3

Restoration procedure not
effective within 15 minutes.

RCS ActivitylCMNT Rad
A. Containment radiation monitor
reading greater than (site-specific
value).

CNMT
P-Loss
C.1

EMF53A/B > Table F-2 column "CMT
Potential Loss"
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EMF53A/B are the site-specific containment high
range radiation monitors. The Table F-2 values,
column CMT Potential Loss represents, based on core
damage assessment procedure, the expected
containment high range radiation monitor (EMF53A &
B) response based on a LOCA, for periods of 1, 2, 8
and 16 hours after shutdown, no sprays and NCS
pressure < 1600 psig with -20% fuel failure.

EAL Comparison Matrix

NEINEI
FPB#
CNMT
P-Loss
4

OSS I Project #14-0102 CNS

IC Wording

CNS FPB Wording

Difference Justification

FPB #(s)
CNMT Integrity or Bypass
A. Containment pressure greater than
(site-specific value)

CNMT
P-Loss

CSFST Containment-RED PATH
conditions me

Consistent with the generic developers note options
CSFST Containment Red Path is used in lieu of
containment pressure.

Containment hydrogen concentration
> 6%

6% hydrogen concentration in the presence of oxygen
represents an explosive mixture in containment.

Containment pressure > 3 psig with <
one full train of containment cooling
operating per design for > 15 min. (Note
1

The Containment pressure setpoint (3 psig) is the
pressure at which the Containment Air Return Fan
System should actuate and begin performing its
function.

D.1

OR
B.

Explosive mixture exists inside
containment

D.2

OR
C.

1.

Containment pressure greater
than (site-specific pressure
setpoint)
AND

2.

CNMT
P-Loss

CNMT
P-Loss

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

Other Indications
A. (site-specific as applicable)

CNMT
P-Loss
D.3

Added Note 1 consistent with other thresholds with a
timing component.
N/A

N/A

No other site-specific Containment Potential Loss
indication has been identified for CNS.

5
CNMT
P-Loss
6

Emergency Director Judgment
A. ANY condition in the opinion of the
Emergency Director that indicates
Potential Loss of the Containment
Barrier.

CNMT
P-Loss
E.1

Any condition in the opinion of the
Emergency Coordinator that indicates
potential loss of the containment
barrier
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None

EAL Comparison Matrix
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Category H
Hazards and Other Conditions Affecting Plant Safety
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NEI Ex.

EAL #

NIEapeELWrig

NEI ExampleE

1

A SECURITY CONDITION that
does not involve a HOSTILE
ACTION as reported by the (sitespecific security shift supervision).

2

Notification of a credible security
threat directed at the site.

3

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

OSSI Project #14-0102 CNS

CNS

EAL #
HU1.1

CNS EAL Wording
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
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Difference Justification
Example EALs #1, 2 and 3 have been combined into a single EAL
for ease of presentation and use.
The Security Shift Supervision is defined as the Security Shift
Supervision.

EAL Comparison Matrix

NEI IC#
HU2

NEI ICWording
Seismic event greater than OBE
level

OSSI Project #14-0102 CNS

IC#(s)

CNS ICWording

HU2

Seismic event greater than OBE
level

MODE: All

NEI Ex.
EAL

#

1

NCNS

NEI Example EAL Wording
Seismic event greater than
Operating Basis Earthquake
(OBE) as indicated by:

Difference Justification
None

MODE: All

EAL #
HU2.1

CNS EAL Wording
Seismic event > OBE as
indicated by OBE EXCEEDED
alarm on 1AD-4, B/8

(site-specific indication that a
seismic event met or exceeded
OBE limits)
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Difference Justification
The CNS OBE indicator is the OBE EXCEEDED alarm on 1AD-4,
B/8.
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EAL Comparison Matrix

NEI Ex.
EA E
EAL #

NCNS

NEI Example EAL Wording

EAL
EAL #

CNS EAL Wording

Difference Justification

1

A tornado strike within the
PROTECTED AREA.

HU3.1

A tornado strike within the
PROTECTED AREA

None

2

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.

HU3.2

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

None

3

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).

HU3.3

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)

None

4

A hazardous event that results in
on-site conditions sufficient to
prohibit the plant staff from
accessing the site via personal
vehicles,

HU3.4

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

Added reference to Note 7.

5

(Site-specific list of natural or
technological hazard events)

N/A

N/A

No other site-specific hazard has been identified for CNS.

EAL #3 does not apply to routine
traffic impediments such as fog,

N/A

Note 7: This EAL does not
apply to routine traffic

This note, designated Note #7, is intended to apply to generic
example EAL #4, not #3 as specified in the generic guidance.

Note
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snow, ice, or vehicle breakdowns
or accidents.

OSSI Project #14-0102 CNS

impediments such as
fog, snow, ice, or
vehicle breakdowns or
accidents.
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CNS

NEI IC#
HU4

OSSI Project #14-0102 CNS

NEI IC Wording
FIRE potentially degrading the
level of safety of the plant.

IC#(s)
HU4

MODE: All

NEt Ex.

EAL #

NEI Example EAL Wording
a. AFIRE is NOT extinguished
within 15-minutes of ANY of the
following FIRE detection
indications:

CNS IC Wording
FIRE potentially degrading the
level of safety of the plant

Difference Justification
None

MODE: All

CNS

EAL #

CNS EAL Wording

HU4.1

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)

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

*

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

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

*

Field verification of a single
fire alarm

e Field verification of a single
fire alarm

AND

Difference Justification
Table H-1 provides a tabularized list of site-specific fire areas.

AND

b. The FIRE is located within
ANY of the following plant rooms
or areas:

The FIRE is located within any
Table H-1 area

(site-specific list of plant rooms or
areas)
2

a. Receipt of a single fire alarm
(i.e., no other indications of a
FIRE).
AND
b.

The FIRE is located within

HU4.2

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

EAL Comparison Matrix
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ANY of the following plant rooms
or areas:

FIRE within any Table H-1 area
AND

(site-specific list of plant rooms or
areas)

The existence of a FIRE is not
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 ISFS/
[for plants with an ISFSI outside
the plant ProtectedArea]
PROTECTED AREA not
extinguished within 60-minutes of
the initial report, alarm or
indication.

HU4.3

A FIRE within the plant
PROTECTED AREA not
extinguished within 60 min. of the
initial report, alarm or indication
(Note 1)

CNS has an ISFSI located inside the plant Protected Area.

4

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

HU4.4

A FIRE within the plant
PROTECTED AREA that
requires firefighting support by
an offsite fire response agency to
extinguish

CNS has an ISFSI located inside the plant Protected Area.

Note

Note: The Emergency Director
should declare the Unusual Event
promptly upon determining that
the applicable time 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
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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Table H-1
Fire Areas
*
*
*
*
*
*

Reactor Building (Containment)
Auxiliary Building
Diesel Generator Rooms
RN Pump House
Dog Houses
Standby Shutdown Facility (SSF)
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EAL Comparison Matrix

NEI IC#

NEI IC Wording

HU7

Other conditions exist which in the
judgment of the Emergency
Director warrant declaration of a
(NO)UE
MODE: All

NEI Ex.
EA E
EAL #

NEI Example EAL Wording
Other conditions exist which in the
judgment of the Emergency
Director indicate that events are in
progress or have occurred which
indicate a potential degradation of
the level of safety of the plant or
indicate a security threat to facility
protection has been initiated. No
releases of radioactive material
requiring offsite response or
monitoring are expected unless
further degradation of safety
systems occurs.

OSSI Project #14-0102 CNS

CNS
lC#(s)
HU7

CNS
EAL
EAL #

HU7.1

CNS IC Wording
Other conditions existing that in
the judgment of the Emergency
Coordinator warrant declaration
of a UE
MODE: All

Difference Justification
None

CNS EAL Wording
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.
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Difference Justification
None

OSSI Project #14-0102 CNS

EAL Comparison Matrix

NEI IC#

NEI IC Wording

HA1

HOSTILE ACTION within the
OWNER CONTROLLED AREA or
airborne attack threat within 30
minutes.

CNS
IC#(s)
HA1

MODE: All

CNS IC Wording
HOSTILE ACTION within the
OWNER CONTROLLED AREA
or airborne attack threat within 30
minutes

Difference Justification
None

MODE: All

NEI Ex.
EAL #

NEI Example EAL Wording

CNS
EAL #

CNS EAL Wording

1

A HOSTILE ACTION is occurring or
has occurred within the OWNER
CONTROLLED AREA as reported
by the (site-specific security shift
supervision).

HA1.1

A HOSTILE ACTION is
occurring or has occurred within
the OWNER CONTROLLED
AREA as reported by the
Security Shift Supervision

2

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

OR
A validated notification from
NRC of an aircraft attack threat
within 30 min. of the site
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Difference Justification
Example EALs #1 and #2 have been combined into a single EAL
for ease of use.
The Security Shift Supervision is the site-specific security shift
supervision.

EAL Comparison Matrix
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CNS

NEI IC#

NEI ICWording

C#(s)

HA5

Gaseous release impeding
access to equipment necessary
for normal plant operations,
cooldown or shutdown.
MODE: All

N/A

NEI Ex.

EAL #

CNS

CNS ICWording
Gaseous release IMPEDING
access to equipment necessary
for normal plant operations,
cooldown or shutdown.
MODE: 4 - Hot Shutdown

Mode applicability has been limited to that determined in the Table
H-2 area/room assessment, Mode 4.

Difference Justification

NEI Example EAL Wording

EAL #

CNS EAL Wording

a. Release of a toxic,
corrosive, asphyxiant or
flammable gas into any of the
following plant rooms or areas:

HA5.1

Release of a toxic, corrosive,
asphyxiant or flammable gas into
any Table H-2 rooms or areas
AND

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

Difference Justification

Table H-2 provides a list of safe shutdown rooms/areas and
applicable operating modes.

Entry into the room or area is
prohibited or IMPEDED (Note 5)

AND
b.
Note

Entry into the room or area
is prohibited or impeded.

Note: Ifthe equipment in the
listed room or area was already
inoperable or out-of-service
before the event occurred, then
no emergency classification is
warranted.

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.
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None
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Table H-2
Bldg. Elevation

Auxiliary 577'

Auxiliary 560'

Safe Operation & Shutdown RoomslAreas

Unit I RoomlArea

Unit 2 RoomlArea

Mode

Rm 478 (1 EMXA)

Rm 469 (2EMXA)

4

Rm 496 (1ETA)

Rm 486 (2ETA)

4

Rm 496 (1 EMXS)

Rm 486 (2EMXS)

4

AB-577', JJ-57 (1MXK)

AB-577', JJ-57 (2MXK)

4

Rm 330 (1EMXJ)

Rm 320 (2EMXJ)

4

Rm 372 (1 ETB)

Rm 362 (2ETB)

4

Rm 372 (1 EMXD)

Rm 362 (2EMXD)

4
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NEI IC#
HA6

NEI Ex.

NEI IC Wording
Control Room evacuation
resulting in transfer of plant
control to alternate locations,
MODE: All

ONS

IC#(s)
HA6

CNS

EAL #

NEI Example EAL Wording

EAL #

1

An event has resulted in plant
control being transferred from the
Control Room to (site-specific
remote shutdown panels and
local control stations).

HA6.1

CNS IC Wording
Control Room evacuation
resulting in transfer of plant
control to alternate locations
MODE: All

CNS EAL Wording
An event has resulted in plant
control being transferred from the
Control Room to the Auxiliary
Shutdown Panels or Standby
Shutdown Facility
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Difference Justification
None

Difference Justification
The Auxiliary Shutdown Panels and Standby Shutdown Facility are
the site-specific remote shutdown panels/local control stations.

EAL Comparison Matrix
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CNS

NEI IC#
HA7

NEI IC Wording
Other conditions exist which in the
judgment of the Emergency Director
warrant declaration of an Alert.

IC#(s)
HA7

MODE: All

NEt Ex.

EAL #

CNS IC Wording
Other conditions exist that in the
judgment of the Emergency Coordinator
warrant declaration of an Alert

Difference Justification
None

MODE: All

CNS

NEI Example EAL Wording

EAL #

CNS EAL Wording

Other conditions exist which, in the
judgment of the Emergency Director,
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,

HA7.1

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.
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Difference Justification
None
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EAL Comparison Matrix

NEI IC#
HS1

NEI ICWording
HOSTILE ACTION within the
PROTECTED AREA

C(s)
HS1

MODE: All

NEI Ex.

EAL #
1

NEI Example EAL Wording
A HOSTILE ACTION is occurring
or has occurred within the
PROTECTED AREA as reported
by the (site-specific security shift
supervision).

CNS IC Wording
HOSTILE ACTION within the
PROTECTED AREA

Difference Justification
None

MODE: All

CNS

EAL #

CNS EAL Wording

HS1.1

A HOSTILE ACTION is occurring or has
occurred within the PROTECTED AREA
as reported by the Security Shift
Supervision
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Difference Justification
The Security Shift Supervision is the site-specific security
shift supervision.
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EAL Comparison Matrix

NEI Ex

NEI Example EAL Wording

EAL #

EAL #

CNS EAL Wording

CNEifeec
a. An
control
Control
remote
control

event has resulted in plant
being transferred from the
Room to (site-specific
shutdown panels and local
stations).

AND
b. Control of ANY of the
following key safety functions is
not reestablished within (sitespecific number of minutes).
*

Reactivity control

" Core cooling [PWRI / RCP
water level [BWR]
*

HS6.1

Difference Justification

Jsiicto

An event has resulted in plant control
being transferred from the Control Room
to the Auxiliary Shutdown Panels or
Standby Shutdown Facility
AND
Control of any of the following key safety
functions is not reestablished within 15
min. (Note 1):
0 Reactivity
e

Core cooling

*

NCS heat removal

RCS heat removal
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The Auxiliary Shutdown Panels and Standby Shutdown
Facility are the site-specific remote shutdown panels/local
control stations.

OSSI Project #14-0102 CNS

EAL Comparison Matrix

NEI IC#
HS7

NEI IC Wording
Other conditions exist which in
the judgment of the Emergency
Director warrant declaration of a
Site Area Emergency.

ICs)
HS7

MODE: All

NEI Ex.
EA E
EAL #

NEI Example EAL Wording
Other conditions exist which in
the judgment of the Emergency
Director 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.

Difference Justification

CNS IC Wording
Other conditions existing that in the
judgment of the Emergency Coordinator
warrant declaration of a Site Area
Emergency

None

MODE: All

CNS
EAL
EAL #
HS7.1

CNS EAL Wording
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.
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Difference Justification
None
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EAL Comparison Matrix

ONS

NEI IC#
HG1

NEI IC Wording
HOSTILE ACTION resulting in
loss of physical control of the
facility.
MODE: All

NEt Ex.

EALE

NEI Example EAL Wording
a. A HOSTILE ACTION is
occurring or has occurred within
the PROTECTED AREA as
reported by the (site-specific
security shift supervision).
AND

HG1

CNS IC Wording
HOSTILE ACTION resulting in loss of
physical control of the facility
MODE: All

CNS

EAL #

CNS EAL Wording

HG1 .1

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:

b. EITHER of the following has
occurred:
1.

C#(s)

ANY of the following safety
functions cannot be
controlled or maintained.
"

Reactivity control

*

Core cooling
[PWR]/RCP water
level [BWRI

"

RCS heat removal

Any of the following safety functions
cannot be controlled or maintained
9 Reactivity
* Core cooling
* NCS heat removal
OR
Damage to spent fuel has occurred
or is IMMINENT

OR
2.

Damage to spent fuel has
occurred or is IMMINENT.
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Difference Justification
None

Difference Justification
The Security Shift Supervision is the site-specific security
shift supervision.
Deleted the word "control" after reactivity. Redundant.
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EAL Comparison Matrix

ONS

NEI IC#

NEI IC Wording

IC#(s)

CNS ICWording

HG7

Other conditions exist which in
the judgment of the Emergency
Director warrant declaration of a
General Emergency
MODE: All

HG7

Other conditions exist which in the
judgment of the Emergency Coordinator
warrant declaration of a General
Emergency
MODE: All

NEI Ex.
E
EAL #

NIEapeELWrig

NEI Example EAL Wording
Other conditions exist which in
the judgment of the Emergency
Director 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.

CNS
EAL #

HG7.1

C

Difference Justification
None

NS EAL Wording

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.
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Difference Justification
None
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Category S
System Malfunction
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ONS
IC#(s)

NEI IC#

NEI IC Wording

SUl

Loss of all offsite AC power
capability to emergency buses for
15 minutes or longer.
MODE: Power Operation, Startup,
Hot Standby, Hot Shutdown

SUl

NEI Example EAL Wording

EAL
EAL ft

CNS EAL Wording

Difference Justification

Loss of ALL offsite AC power
capability to (site-specific
emergency buses) for 15 minutes
or longer.

SUI.1

Loss of all offsite AC power
capability, Table S-1, to essential
4,160V buses 1(2)ETA and
1(2)ETB for Ž 15 min. (Note 1)

4,160V buses 1(2)ETA and 1(2)ETB are the site-specific emergency
buses.

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
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.

NEt Ex.
EA E
,EAL #

1

Note

CNS

CNS ICWording
Loss of all offsite AC power
capability to essential buses for
15 minutes or longer
MODE: 1 - Power Operation, 2 Startup, 3 - Hot Standby, 4 - Hot
Shutdown
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Difference Justification
None

Site-specific AC power sources are listed in Table S-1.

EAL Comparison Matrix
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Table S-1 AC Power Sources
Offsite:
" ATC (Train A)
" SATA (Train A)
" ATD (Train B)
" SATB (Train B)
Onsite:
" DIG A (Train A)
" DIG B (Train B)
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NEI IC#
SU2

NEI IC Wording
UNPLANNED loss of Control
Room indications for 15 minutes
or longer,

OSSI Project #14-0102 CNS

CNS
tC#(s)
SU3

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

CNS IC Wording
UNPLANNED loss of Control
Room indications for 15 minutes
or longer.

Difference Justification
None

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

NEt
EI Ex.
EAL #

NEI Example EAL Wording

CNS
EAL
EAL #

1

An UNPLANNED event results in
the inability to monitor one or
more of the following parameters
from within the Control Room for
15 minutes or longer.

SU3.1

An UNPLANNED event results in
the inability to monitor one or
more Table S-2 parameters from
within the Control Room for a 15
min. (Note 1)

The site-specific Safety System Parameters are listed in Table S-2.

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
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.

CNS EAL Wording
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[PWR parameterlist]
Reactor Power
RCS Level
RCS Pressure
In-Core/Core Exit Temperature
Levels in at least (site-specific number)
steam generators
Steam Generator Auxiliary or Emergency
Feed Water Flow

[BWR parameterlist]
Reactor Power
RCP Water Level
RCP Pressure
Primary Containment Pressure
Suppression Pool Level
Suppression Pool Temperature

Table S-2

Safety System Parameters

*

Reactor power

*

NCS level

*

NCS pressure

*

In-core T/C temperature

*

Level in at least one S/G

•

Auxiliary or emergency feed flow in at least
one S/G
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CNS

NEI IC#

NEI IC Wording

iC#(s)

CNS IC Wording

Difference Justification

SU3

Reactor coolant activity greater
than Technical Specification
allowable limits,
MODE: Power Operation, Startup,
Hot Standby, Hot Shutdown

SU4

NCS activity greater than
Technical Specification allowable
limits
MODE: 1 - Power Operation, 2 Startup, 3 - Hot Standby, 4 - Hot
Shutdown

Changed 'reactor coolant activity" to "NCS activity" to conform to site
specific terminology.

NEI Example EAL Wording

EAL
EAL #

CNS EAL Wording

Difference Justification

NEt Ex.
EA E
EAL #

CNS

1

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

N/A

2

Sample analysis indicates that a
reactor coolant activity value is
greater than an allowable limit
specified in Technical
Specifications.

SU4.1

N/A

CNS does not have any site-specific radiation monitor that can
provide readings that correspond to TS coolant activity limits.

NCS activity > Technical
Specification Section 3.4.16 limits

Changed 'reactor coolant activity" to "NCS activity" to conform to site
specific terminology.
CNS T.S. Section 3.4.16 provides the TS allowable coolant activity
limits.
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NEI IC#
SU4

NEI Ex.
EAL #

NEI IC Wording
RCS leakage for 15 minutes or

OSSI Project #14-0102 CNS

CNS
SU5

CNS IC Wording
NCS leakage for 15 minutes or

longer,

longer

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

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

NE! ExamplEALAL Wording

CNS
EAL #

CNS EAL Wording

1

RCS unidentified or pressure
boundary leakage greater than
(site-specific value) for 15
minutes or longer.

2

RCS identified leakage greater
than (site-specific value) for 15
minutes or longer.

NCS identified leakage > 25 gpm
for ? 15 min.
OR

3

Leakage from the RCS to a
location outside containment
greater than 25 gpm for 15
minutes or longer.

Leakage from the NCS to a
location outside containment > 25
gpm for a 15 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.

SU5.1

N/A

NCS unidentified or pressure
boundary leakage > 10 gpm for a
15 min.
OR

Note 1: The Emergency
Coordinator should
declare the event
promptly upon
determining that time
limit has been
exceeded, or will likely
be exceeded.
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Difference Justification
None

Difference Justification
Example EALs #1, 2 and 3 have been combined into a single EAL
for usability.

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

NEI IC Wording

CNS
IC#(s)

SU5

Automatic or manual (trip [PWR]
/ scram [BWR)) fails to
shutdown the reactor.

SU6

CNS ICWording
CSI
odn
Automatic or manual trip fails to
shut down the reactor
MODE: 1 - Power Operation

Difference Justification
None

MODE: Power Operation

NEI Ex.
EA E
EAL #

NEI Example EAL Wording
a. An automatic (trip [PWR] /
scram [BWR]) did not shutdown
the reactor,

CNS

EAL
EAL #

CNS EAL Wording

Difference Justification

SU6.1

An automatic trip did not shut
down the reactor as indicated by
reactor power ? 5% after any
RPS setpoint is exceeded
AND
a
A subsequent automaticc trip oor
manual trip action taken at the
reactor control console (manual
reactor trip switches or turbine
manual trip) is successful in
shutting down the reactor as
indicated by reactor power < 5%
(Note 8)

As specified in the generic developers guidance "Developers may
include site-specific EOP criteria indicative of a successful reactor
shutdown in an EAL statement, the Basis or both (e.g., a reactor
power level)." Reactor power < 5% is the site-specific indication of a
successful reactor trip.
Added the words "... as indicated by reactor power ? 5% after any
RPS setpoint is exceeded" to clarify that it is a failure of the

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 automatitowingr
subsequent automatic trip or

As specified in the generic developers guidance "Developers may
include site-specific EOP criteria indicative of a successful reactor
shutdown in an EAL statement, the Basis or both (e.g., a reactor
power level)." Reactor power < 5% is the site-specific indication of a
successful reactor trip.
Added the words "... as indicated by reactor power a 5% after any
manual trip action was initiated" to clarify that it is a failure of any

reactor control console (manual
reactor trip switches or turbine
manual trip) is successful in

manual trip when an actual manual trip signal has been inserted.
Combined conditions b.1 and b.2 into a single statement to simplify
the presentation.

AND
subsequent manual Aaction
b. A
takenbato
a subsequent
n
taken at the reactor control
consoles is successful in
shutting down the reactor.

2

a. A manual trip ([PWRI
scram [BWR]) did not shutdown
the reactor.
AND
b. EITHER of the following:
1. A subsequent manuaA

1. Asubsquet
maualmanual

action taken at the reactor
control consoles is
successful in shutting

SU6.2

trip action taken at the

94 of 114

automatic trip when a valid trip signal has been exceed.
Manual reactor trip switches and turbine manual trip are the sitespecific reactor control console trip switches credited for a
successful manual trip.

OSSI Project #14-0102 CNS

EAL Comparison Matrix
down the reactor,
OR

shutting down the reactor as
indicated by reactor power < 5%
(Note 8)

Manual reactor trip switches and turbine manual trip are the sitespecific reactor control console trip switches credited for a
successful manual trip.

Note 8: A manual action is any
operator action, or set of
actions, which causes
the control rods to be
rapidly inserted into the

None

2 A subsequent automatic
(trip [PWR] / scram
[BWR]) is successful in
shutting down the reactor.
Notes

Note: A manual 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.

N/A

include manually driving
in control rods or
implementation of boron
injection strategies.
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NEI IC#
SU6
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CNS
IC#(s)

NEI IC Wording
Loss of all onsite or offsite
communications capabilities,

SU7

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

NEI Ex.

EALE
1

2

3

NIEapeELWrig

NEI ExampleE

W

CNS IC Wording
Loss of all onsite or offsite
communications capabilities.

Difference Justification
None

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

n

Loss of ALL of the following
onsite communication methods:

CNS

EAL

SU7.1

CNS EAL Wording

Difference Justification

Loss of all Table S-4 onsite
communication methods

Example EALs #1, 2 and 3 have been combined into a single EAL
for simplification of presentation.

(site-specific list of
communications methods)

OR
Loss of all Table S-4 ORO

Table S-4 provides a site-specific list of onsite, ORO and NRC
communications methods.

Loss of ALL of the following
ORO communications methods:

communication methods
OR

(site-specific list of
communications methods)

Loss of all Table S-4 NRC
communication methods

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

Public Address

X

Internal Telephones

X

Onsite Radios

X

ORO

NRC

DEMNET

X

Commercial Telephones

X

X

Satellite Phones

X

X

Cellular Phones

X

X

NRC Emergency Telephone System (ETS)

X

X
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NEI IC#

NEI IC Wording

SU7

Failure to isolate containment or
loss of containment pressure
control. [PWR]
MODE: Power Operation,
Startup, Hot Standby, Hot
Shutdown

NEt Ex.

NEI Example EAL Wording

EAL #

OSSI Project #14-0102 CNS

CNS
IC#(s)

CNS IC Wording
OSI
odn

SU8

Failure to isolate containment or
loss of containment pressure
control
MODE: 1 - Power Operation, 2 Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CNS

EAL #
a. Failure of containment to
isolate when required by an
actuation signal.
AND
b. ALL required penetrations
are not closed within 15 minutes
of the actuation signal.

2

a. Containment pressure
greater than (site-specific
pressure).

SU8.

CNS EAL Wording

Difference Justification
None

Difference Justification

EITHER:
Any penetration is not
isolated within 15 mn of a
VALID containment isolation
signal
OR
Containment pressure >3
psig with < one full train of
containment cooling
operating per design for > 15
min.
(Note 1)

Example EALs #1 and #2 have been combined into a single EAL.
Reworded EAL to better describe the intent. Penetrations cannot
close, but they can be isolated by closure of one or more isolation
valves associated with that penetration. The revised wording
maintains the generic example EAL intent while more clearly

Note 1: The Emergency
Coordinator should
declare the event

Added Note 1 to be consistent in its use for EAL thresholds with a
timing component.

describing failure to isolate threshold.
The containment pressure setpoint (3 psig) is the pressure at
which the containment depressurization equipment should actuate
and begin performing its function.

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
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promptly upon
determining that time
limit has been exceeded,
or will likely be exceeded.
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NEI IC#
SA1

NEI IC Wording
Loss of all but one AC power
source to emergency buses for
15 minutes or longer.

OSSI Project #14-0102 CNS

CNS
IC#(s)
SA1

MODE: Power Operation,
Startup, Hot Standby, Hot
Shutdown
NEt Ex.
EALE

NCNS
NEI Example EAL Wording

I

a. AC power capability to (sitespecific emergency buses) is
reduced to a single power source
for 15 minutes or longer,

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

Loss of all but one AC power
source to essential buses for 15
minutes or longer.

Difference Justification
None

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

EAL #

CNS EAL Wording

SA1.1

AC power capability, Table S-1,
to essential 4160V buses
1(2)ETA and 1(2)ETB reduced to
a single power source for > 15
min. (Note 1)
AND

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

CNS IC Wording

Difference Justification
4160V buses 1(2)ETA and 1(2)ETB are the site-specific emergency
buses.
Site-specific AC power sources are listed in Table S-1.

Any additional single power
source failure will result in loss of
all AC power to SAFETY
SYSTEMS
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.
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The classification timeliness note has been standardized across the
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.

EAL Comparison Matrix
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Table S-1 AC Power Sources
Offsite:
" ATC (Train A)
" SATA (Train A)
" ATD (Train B)
" SATB (Train B)
Onsite:
" D/G A (Train A)
" D/G B (Train B)
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CNS

NEI IC#

NEI ICWording

lC(s)

SA2

UNPLANNED loss of Control
Room indications for 15 minutes
or longer with a significant
transient in progress.
MODE: Power Operation,
Startup, Hot Standby, Hot
Shutdown

SA3

NEI Ex.

NIEapeELWrig

EAL #

NEI Example EAL Wording
An UNPLANNED event results in
the inability to monitor one or
more of the following parameters
from within the Control Room for
15 minutes or longer.
AND
ANY of the following transient
events in progress.

UNPLANNED loss of Control
Room indications for 15 minutes
or longer with a significant
transient in progress.
MODE: 1 - Power Operation, 2 Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CNS

EAL

SA3.1

Electrical load rejection
greater than 25% full
electrical load

"

Reactor scram [BWR] I trip
[PWR]

Difference Justification

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)

The site-specific Safety System Parameters are listed in Table S-2.

AND
Any significant transient is in
progress, Table S-3

" ECCS (SI) actuation
*

None

CNS EAL Wording

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

Difference Justification

CNS IC Wording

Thermal power oscillations
greater than 10% [BWR]
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The site-specific significant transients are listed in Table S-3.
CNS is a PWR and thus does not include thermal power oscillations
> 10%.

EAL Comparison Matrix

Note

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

OSSI Project #14-0102 CNS

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
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.

[BWR parameterlist]
Reactor Power

[PWR parameterlist]
Reactor Power

RCP Water Level
RCP Pressure
Primary Containment Pressure
Suppression Pool Level

RCS Level
RCS Pressure
In-Core/Core Exit Temperature
Levels in at least (site-specific number)
steam generators
Steam Generator Auxiliary or Emergency

Suppression Pool Temperature

Feed Water Flow

Table S-2
*
*
*
*
*
*

Table S-3
*
*
*

Safety System Parameters

Reactor power
NCS level
NCS pressure
In-core T/C temperature
Level in at least one S/G
Auxiliary or emergency feed flow in at least
one S/G

Significant Transients

Reactor trip
Runback > 25% thermal power
Electrical load rejection > 25% electrical
load
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11

NEI IC#

NEI IC Wording

SA5

Automatic or manual (trip [PWR] I
scram [BWR]) fails to shutdown
the reactor, and subsequent
manual actions taken at the
reactor control consoles are not
successful in shutting down the
reactor.

•

Safety injection actuation

CNS
IC#(s)
SA6

11

CNS IC Wording
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
MODE: 1 - Power Operation

Difference Justification
None

MODE: Power Operation

NEI
EALEx.
#

NEI Example EAL Wording
a. An automatic or manual (trip
[PWRI / scram [BWR]) did not
shutdown the reactor,

CNS
EAL #
SA6.1

taken at the
b. Manual actions
reactor control consoles are not
reactorscontrolsconsolesdare
not
successful in shutting down the
reactor.

Note: A manual 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

Difference Justification

An automatic or manual trip fails
to shut down the reactor as
indicated by reactor power

As specified in the generic developers guidance "Developers may
include site-specific EOP criteria indicative of a successful reactor
shutdown in an EAL statement, the Basis or both (e.g., a reactor
power level)." Reactor power < 5% is the site-specific indication of a
successful reactor trip.

a5%
AND

AND

Notes

CNS EAL Wording

N/A

Manual trip actions taken at the
Manualrtriptactionsstakenmatuthe
reactor
control console (manual
reactor trip switches or turbine
manual trip) are not successful in
shutting down the reactor as
indicated by reactor power > 5%
(Note 8)

The manual reactor trip switches and turbine manual trip are the
site-specific
sucsflmnatrp reactor control console trip switches credited for a
successful manual trip.

Note 8: A manual action is any
operator action, or set of
actions, which causes
the control rods to be
rapidly inserted into the
rand
dns
not
core, and does not

None
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strategies.
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include manually driving
in control rods or
implementation of boron
injection strategies.
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NEI IC#
SA9

NEI IC Wording
Hazardous event affecting a
SAFETY SYSTEM needed for
the current operating mode.
MODE: Power Operation,
Startup, Hot Standby, Hot
Shutdown

OSSI Project #14-0102 CNS

CNS
IC#(s)
SA9.1

CNS IC Wording
Hazardous event affecting a
SAFETY SYSTEM needed for
the current operating mode
MODE: All
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Difference Justification
None

OSSI Project #14-0102 CNS

EAL Comparison Matrix

NEI

Ex.CNS
NEI Example EAL
Wording

EAL #

I

I

I EAL #

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

SA9.1

CNS EAL Wording
The occurrence of any Table S5 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

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.
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I

Difference Justification

The hazardous events have been listed in Table S-5.
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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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CNS

NEI IC#
SS1

NEI Ex.

EALE
1

Note

NEI IC Wording
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

IC#(s)

CNS IC Wording

SS1

Loss of all offsite and all onsite
AC power to essential buses for
15 minutes or longer
MODE: 1 - Power Operation, 2 Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CNS

Difference Justification
The CNS essential buses are the site-specific emergency buses.

NEI Example EAL Wording

EAL #

CNS EAL Wording

Difference Justification

Loss of ALL offsite and ALL
onsite AC power to (site-specific
emergency buses) for 15 minutes
or longer.

SS1.1

Loss of all offsite and all onsite
AC power capability, Table S-1,
to essential 4160V buses
1(2)ETA and 1(2)ETB for?. 15
min. (Note 1)

4160V buses 1(2)ETA and 1(2)ETB are the site-specific emergency
buses.
Site-specific AC power sources are listed in Table S-1.

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
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.

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

NEI ICWording

C(s

SS5

Inability to shutdown the reactor
causing a challenge to (core
cooling [PWR] / RCP water level
[BWR]) or RCS heat removal,

SS6

MODE: Power Operation
NEI Ex.
EAL #

1

NEI Example EAL Wording
a. An automatic or manual (trip
[PWR] / scram [BWR]) did not
shutdown the reactor.
AND
b. All manual actions to
shutdown the reactor have been
unsuccessful.
AND
c. EITHER of the following
conditions exist:
* (Site-specific indication of
an inability to adequately
remove heat from the
core)
*

CONS IC Wording
Inability to shut down the
reactor causing a challenge to
core cooling or NCS heat
removal

Difference Justification
None

MODE: 1 - Power Operation
CNS

CNS EAL Wording

Difference Justification

SS6.1

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
A5%
AND EITHER:

As specified in the generic developers guidance 'Developers may
include site-specific EOP criteria indicative of a successful reactor
shutdown in an EAL statement, the Basis or both (e.g., a reactor
power level)." Reactor power < 5% is the site-specific indication of a
successful reactor trip.

EAL #

* Core Cooling RED PATH
conditions met
* Heat Sink RED PATH
conditions met

(Site-specific indication of
an inability to adequately
remove heat from the
RCS)
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Indication that core cooling is extremely challenged is manifested
by CSFST Core Cooling RED Path conditions met.
Indication that heat removal is extremely challenged is manifested
by CSFST Heat Sink RED Path conditions met.
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NEI IC#

NEI IC Wording

SS8

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

OSSI Project #14-0102 CNS
CNS
IC#(s)
SS2

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

NEI Ex.

EAL #
1

Note

NCNS

CNS IC Wording
Loss of all vital DC power for 15
minutes or longer.

Difference Justification
None

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

NEI Example EAL Wording

EAL #

CNS EAL Wording

Indicated voltage is less than
(site-specific bus voltage value)
on ALL (site-specific Vital DC
busses) for 15 minutes or longer,

SS2.1

Loss of all 125 VDC power
based on battery bus voltage
indications < 105 VDC on all
vital DC buses EDA, EDC, EDB
and EDD for 2 15 min. (Note 1)

105 VDC is the site-specific minimum vital DC bus voltage.
DC buses EDA, EDC, EDB and EDD are the site-specific vital DC
buses.

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
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.

The Emergency Director should
declare the Unusual Event
promptly upon determining that
15 minutes has been exceeded,
or will likely be exceeded.
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Difference Justification
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NEI IC#
SG1

NEI Ex
EAL #

NEI ICWording
Prolonged loss of all offsite and
all onsite AC power to
emergency buses.
MODE: Power Operation,
Startup, Hot Standby, Hot
Shutdown
NEI Example EAL Wording
a. Loss of ALL offsite and ALL
onsite AC power to (site-specific
emergency buses).

CNS
IC#s)

Prolonged loss of all offsite and
all onsite AC power to essential
buses
MODE: 1 - Power Operation, 2 Startup, 3 - Hot Standby, 4 - Hot
Shutdown

CNS
EAL #

CNS EAL Wording

Difference Justification

SG1.1

Loss of all offsite and all onsite
AC power capability to essential
4160V buses 1(2)ETA and

4160V buses 1(2)ETA and 1(2)ETB are the site-specific emergency
buses.
The SSF is capable of providing the necessary functions (reactor

1(2)ETB
AND

SSF fails to supply NC pump

coolant pump seal injection and auxiliary feedwater supply to the
steam generators) to maintain a hot shutdown condition for up to 72
hours.
product
barrier degradation would be expected if
the
SSFNois fission
functioning
as intended.

seal injection OR CA supply to
SGs

4 hours is the site-specific SBO coping analysis time.

b. EITHER of the following:
Restoration of at least
one AC emergency bus in
less than (site-specific
hours) is not likely.

AND EITHER:
* Restoration of at least one

(Site-specific indication of
an inability to adequately
remove heat from the
core)

The Emergency Director should
declare the General Emergency
promptly upon determining that
(site-specific hours) has been
exceeded, or will likely be
exceeded.

Difference Justification

SG1a

AND

Note

CNS IC Wording

*

N/A

NEI ICs SG1 and SG8 are grouped under the same CNS IC for
simplification.
The CNS essential buses are the site-specific emergency buses.

CSFST Core Cooling RED Path conditions met indicates significant

core exit superheating and core uncovery.

emergency bus in < 4 hours
is not likely (Note 1)
Core Cooling RED PATH
conditions met

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

CNS

NEI IC#

NEI IC Wording

C#(s)

CNS IC Wording

SG8

Loss of all AC and Vital DC
power sources for 15 minutes or
longer,

SG1b

Loss of all AC and vital DC
power sources for 15 minutes or
longer

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

NEI Ex.
EA E
EAL #

NCNS

NEI ICs SG1 and SG8 are grouped under the same CNS IC for
simplification.

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

NEI Example EAL Wording

EAL
EAL #

CNS EAL Wording

Difference Justification

a. Loss of ALL offsite and ALL
onsite AC power to (site-specific
emergency buses) for 15 minutes
or longer.

SG1.2

Loss of all offsite and all onsite
AC power capability, Table S-1,
to essential 4160V buses
1(2)ETA and 1(2)ETB for a 15
min.

4160V buses 1(2)ETA and 1(2)ETB are the site-specific emergency
buses.
Site-specific AC power sources are tabularized in Table S-1.

AND

AND
Loss of alt 125 VDC power
based on battery bus voltage
indications < 105 VDC on both
vital DC buses EDA, EDC, EDB
and EDD for a 15 min.
(Note 1)

b. Indicated voltage is less than
(site-specific bus voltage value)
on ALL (site-specific Vital DC
busses) for 15 minutes or longer,

Note

Difference Justification

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.
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105 VDC is the site-specific minimum vital DC bus voltage.
EDA, EDC, EDB and EDD are the site-specific vital DC buses.

The classification timeliness note has been standardized across the
CNS EAL scheme by referencing the "time limit" specified within the
EAL wording.
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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 Catawba Nuclear Station (CNS). It should be used to
facilitate review of the CNS EALs and provide historical documentation for future reference.
Decision-makers responsible for implementation of RP/O/A/5000/O01 Classification of
Emergency, 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.
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 CNS 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 ML1 10240324) (ref.
4.1.1), CNS 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 (NCS): The NCS Barrier includes the NCS 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 Barrier includes the containment 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
containment 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 potentialloss of either Fuel Clad or NCS barrier
Site Area Emergency:
Loss orpotential loss of any two barriers
GeneralEmergency:
Loss of any two barriersand loss orpotential loss of the third barrier
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2.4

EAL Organization

The CNS EAL scheme includes the following features:
" Division of the EAL set into three broad groups:
o

EALs applicable under all plant operating modes - This group would be reviewed
by the EAL-user any time emergency classification is considered.

o

EALs applicable only under hot operating modes - This group would only be
reviewed by the EAL-user when the plant is in Hot Shutdown, 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, 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 CNS EAL categories are aligned to and represent the NEI 9901"Recognition Categories." Subcategories are used in the CNS scheme as necessary to
further divide the EALs of a category into logical sets of possible emergency classification
thresholds. The CNS 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
Affecting Plant Safety

1234567-

E - Independent Spent Fuel Storage
Installation (ISFSI)

1 - Confinement Boundary

Security
Seismic Event
Natural or Technological Hazard
Fire
Hazardous Gas
Control Room Evacuation
Emergency Coordinator Judgment

Hot Conditions:
S - System Malfunction

123456789-

Loss of Essential AC Power
Loss of Vital DC Power
Loss of Control Room Indications
NCS Activity
NCS Leakage
RPS Failure
Loss of Communications
Containment Failure
Hazardous Event Affecting Safety Systems

F - Fission Product Barrier Degradation

None

Cold Conditions:
C - Cold Shutdown / Refueling System
Malfunction

I23456-

NCS Level
Loss of Essential AC Power
NCS Temperature
Loss of Vital DC Power
Loss of Communications
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 Document 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, F and E) 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, F or E)
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
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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, D - Defueled, or All. (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.
Basis:
A Plant-Specific basis section that provides CNS-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.
CNS Basis Reference(s):
Site-specific source documentation from which the EAL is derived
2.6

Operating Mode Applicability (ref. 4.1.7)
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 > 350*F
3 Hot Shutdown
Keff < 0.99 and average coolant temperature 350IF > Tavg > 200 IF
4 Cold Shutdown
Keff < 0.99 and average coolant temperature < 200°F
5 Refueling
One or more reactor vessel head closure bolts are less than fully tensioned
D Defueled
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. 4.1.12).
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. For example, verification could be
accomplished through an instrument channel check, response on related or redundant
indicators, or direct observation by plant personnel.
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
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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).
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, NCS 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 Emergency Classification Level
(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. 4.1.14).
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:
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*

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, Clarificationof NRC Guidance for
Emergency Notifications During Quickly Changing Events (ref. 4.1.2).
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. Ifdowngrading
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
RP/O/AI5000/001
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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.
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. RPV
level rapidly decreases and the plant enters an inadequate core cooling condition (a
potential loss of both the fuel clad and NCS 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
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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.
Confinement Boundary
The barrier(s) between spent fuel and the environment once the spent fuel is processed for
dry storage. As related to the CNS ISFSI, Confinement Boundary is defined as the
Transportable Storage Canister (TSC) for both NAC-UMS and MAGNASTAR storage
systems.
Containment Closure
The procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under shutdown
conditions.
As applied to CNS, Containment Closure is established when the requirements of
OP/0/A16100/014 Penetration Control for Modes 5, 6 and NO Mode - Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration Control are met (ref. 4.1.9).
EPA PAGs
Environmental 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 CNS 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.
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 CNS 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 CNS. 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.
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).
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.
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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. (ref. 4.1.13).
Projectile
An object directed toward a Nuclear Power Plant that could cause concern for its continued
operability, reliability, or personnel safety.
Protected Area
An area encompassed by physical barriers and to which access is controlled. The Protected
Area refers to the designated security area around the process buildings and is depicted in
CNS UFSAR Figure 1-20 Plot Plan (ref. 4.1.7).
NCS Intact
The NCS should be considered intact when the NCS pressure boundary is in its normal
condition for the cold shutdown mode of operation (e.g., no freeze seals or nozzle dams).
Refueling Pathway
The reactor refueling cavity, spent fuel pool and fuel transfer canal comprise the refueling
pathway.
Ruptured
The condition of a steam generator in which primary-to-secondary leakage is of sufficient
magnitude to require a safety injection.
Restore
Take the appropriate action required to return the value of an identified parameter to the
applicable limits
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 safetyrelated (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:
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(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 Boundary
Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted Area and Site
Boundary for Radioactive Effluents (ref. 4.1.6).
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.
Valid
An indication, report, or condition, is considered to be valid when it is verified by (1) an
instrument channel check, or (2) indications on related or redundant indicators, or (3) by direct
observation by plant personnel, such that doubt related to the indicator's operability, the
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need
for timely assessment.
Visible Damage
Damage to 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

Abbreviations/Acronyms

OF .......................................................................................................

Degrees Fahrenheit

0 ..........................................................................................................................

AC .......................................................................................................

Alternating Current

Abnorm al Operating Procedure

AP ....................................................................................
ATW S .....................................................................

Degrees

Anticipated Transient W ithout Scram
Auxiliary Feedwater

CA ......................................................................................................
CNS ...........................................................................................

Catawba Nuclear Station

CDE ......................................................................................

Com m itted Dose Equivalent

CFR .....................................................................................

Code of Federal Regulations

CSFST ......................................................................

Critical Safety Function Status Tree

DBA ...............................................................................................

Design Basis Accident

DC ...............................................................................................................
EAL .............................................................................................
ECCS ............................................................................

Direct Current

Em ergency Action Level

Em ergency Core Cooling System

EC ...............................................................................................

Em ergency Coordinator

ECL .................................................................................

Em ergency Classification Level

EO F ..................................................................................

Em ergency Operations Facility

EO P ...............................................................................

Em ergency O perating 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 Managem ent Agency

FSAR ....................................................................................

Final Safety Analysis Report

G E .....................................................................................................

General Em ergency

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 ..................................................................................

Lim iting Condition of O peration

LER ...............................................................................................
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Loss of Coolant Accident

LOCA .........................................................................................
LW R ..................................................................................................

Light W ater Reactor

MPC ..............................................................................................

Multi-Purpose Canister
Main Steam Isolation Valve

MSIV ......................................................................................

Main Steam Line

MSL ........................................................................................................

m illi-Roentgen Equivalent Man

m R, m Rem , m rem , m REM ..............................................

MW ....................................................................................................................

Megawatt

NCS ............................................................................................

Reactor Coolant System

NEI ..............................................................................................

Nuclear Energy Institute

NESP ...................................................................

National Environm ental Studies Project

NPP ..................................................................................................
NRC ................................................................................

Nuclear Regulatory Com m ission

NSSS ................................................................................
NO RAD ...................................................

Nuclear Power Plant

Nuclear Steam Supply System

North Am erican Aerospace Defense Com m and

(NO )UE ................................................................................

Notification of Unusual Event

O BE ......................................................................................

O perating Basis Earthquake

O CA ..............................................................................................
O DCM ...........................................................................

Owner Controlled Area

Off-site Dose Calculation M anual

O RO .................................................................................

Offsite Response Organization

PA ..............................................................................................................
PAG ........................................................................................

Protected Area

Protective Action G uideline

PRA/PSA ..................... Probabilistic Risk Assessment / Probabilistic Safety Assessment
PW R .......................................................................................
PSIG ...............................................................................

Pressurized W ater Reactor
Pounds per Square Inch Gauge

R ........................................................................................................................
Rem , rem , REM .......................................................................
RPS ........................................................................................

Roentgen Equivalent M an
Reactor Protection System

RV .............................................................................................................
RVLIS .................................................................

SBGTS .........................................................................

Station Blackout

Self-Contained Breathing Apparatus

SG .........................................................................................................
Rev. 0

Safety Analysis Report

Stand-By Gas Treatm ent System

SBO .........................................................................................................

[RPIO/N50001001

Reactor Vessel

Reactor Vessel Level Indicating System

SAR ...............................................................................................

SCBA ......................................................................

Roentgen

Steam Generator
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SI ..............................................................................................................
SLC ................................................................................
SPDS ...........................................................................

Selected Licensee Comm itment
Safety Parameter Display System

SRO ............................................................................................

Senior Reactor Operator

SSF ..............................................................................................
TEDE ...............................................................................

Safe Shutdown Facility

Total Effective Dose Equivalent

TOAF ....................................................................................................
TSC ..........................................................................................
W OG ..................................................................................
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6.0

CNS-TO-NEI 99-01 Rev. 6 EAL CROSS-REFERENCE

This cross-reference is provided to facilitate association and location of a CNS EAL within the
NEI 99-01 IC/EAL identification scheme. Further information regarding the development of
the CNS EALs based on the NEI guidance can be found in the EAL Comparison Matrix.

CNS

RP/O/A/5000/001

NEI 99-01 Rev. 6

EAL

IC

Example
EAL

RU1.1

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

RS1.1

AS1

1

RS1.2

AS1

2

RS1.3

AS1

3

RS2.1

AS2

1

RG1.1

AGI

1

RG1.2

AGI

2

RG1.3

AGI

3

RG2.1

AG2

1
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CNS

I RP/O/A/5000/001

NEI 99-01 Rev. 6

EAL

IC

Example
EAL

CU1.1

CUl

1

CU1.2

CUl

2

CU2.1

CU2

I

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

HU1.1

HU1

1,23

HU2.1

HU2

1

HU3.1

HU3

1

HU3.2

HU3

2

HU3.3

HU3

3

HU3.4

HU3

4

HU4.1

HU4

1

HU4.2

HU4

2
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CNS

I RP/O/A/5000/001

NEI 99-01 Rev. 6

EAL

IC

Example
EAL

HU4.3

HU4

3

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

HS1.1

HS1

1

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

1

SU4.2

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

SAI.1

SAl

1

SA3.1

SA2

1

SA6.1

SA5

1

SA9.1

SA9

1
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CNS

IRP/O/A/5000/001

1

NEI 99-01 Rev. 6

EAL

IC

Example
EAL

SS1.1

ss1

1

SS2.1

SS8

1

SS6.1

SS5

1

SG1.1

SG1

1

SG1.2

SG8

1

EU1.1

E-HU1

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
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 > 2 times the SLCOTS 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
Release Point
U) Unit Vent Noble Gas Low

I

Effluent Monitor Classification Thresholds

Monitor
1/2EMF36L

L

GE

SAE

----

Alert

UE

4.18E+6 cpm

5.75E+3 cpm

0

o Unit Vent Noble Gas High

1/2EMF36H

:2 Liquid Waste Effluent Line

OEMF49L

2.21E+4 cpm

2.22E+3 cpm

2.42E+2 cpm
4.50E+6 cpm

----

.I
" Monitor Tank Discharge

OEMF57L

4,97E+5 cpm

Mode Applicability:
All
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ATTACHMENT 1
EAL Bases
Definition(s):
None
CNS Basis:
The column "UE" gaseous and liquid 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. 2, 3, 4, 7).
Gaseous Releases
Instrumentation that may be used to assess this EAL is listed below (ref. 1, 5):
0 Unit Vent Noble Gas Low Range - 1/2EMF36L has a range of 10 1 - 107 cpm
Liquid Releases
Instrumentation that may be used to assess this EAL is listed below (ref. 1, 6):
" Liquid Waste Effluent Line Monitor- OEMF49L (batch release) has a range of 101 - 107
cpm

*

Monitor Tank Discharge Monitor - OEMF57L has a range of 101

-

107 cpm

NEI 99-01 Basis:
This IC addresses a potential decrease in the level of safety of the plant as indicated by a lowlevel 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.
RP/O/A/5000/001
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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.
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 RA1.
CNS Basis Reference(s):
1.
2.
3.
4.
5.
6.
7.
8.

CNS ODCM Section 3.0 Setpoint Calculations
CNS-SLC 16.11-1 Liquid Effluents
CNS-SLC 16.11-6 Gaseous Effluents
EP-EALCALC-CNS-1401 CNS Radiological Effluent EAL Values, Rev. 0
UFSAR Table 11-20 Airborne Process Radiation Monitoring Equipment
UFSAR Table 11-19 Liquid Process Radiation Monitoring Equipment
Technical Specifications Section 5.5.5 Radioactive Effluent Controls Program
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/TC limits for 60 minutes or longer.

EAL:
RU1.2

Unusual Event

Sample analysis for a gaseous or liquid release indicates a concentration or release rate
> 2 x SLC/TC 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:

Ifan 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

CNS Basis:
None
NEI 99-01 Basis:
This IC addresses a potential decrease in the level of safety of the plant as indicated by a lowlevel 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
RP/O/A15000/001
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ATTACHMENT 1
EAL Bases
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.).
Escalation of the emergency classification level would be via IC RA1.
CNS Basis Reference(s):
1. CNS Offsite Dose Calculation Manual
2. CNS-SLC 16.11-1 Liquid Effluents
3. CNS-SLC 16.11-6 Gaseous Effluents
4. Technical Specifications Section 5.5.5 Radioactive Effluent Controls Program
5. AD-RP-ALL-2003 Investigation of Unusual Radiological Occurences
6. 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 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
Release Point

Monitor

Unit Vent Noble Gas Low

1/2EMF36L

o Unit Vent Noble Gas High

1/2EMF36H

-o Liquid Waste Effluent Line

OEMF49L

n Monitor Tank Discharge

OEMF57L

Effluent Monitor Classification Thresholds
GE

SAE

---.----

Alert

UE

4.18E+6 cpm

5.75E+3 cpm

0

2.21 E+4 cpm

2.22E+3 cpm
----

.........

2.42E+2 cpm
----

---4.50E+6 cpm
4.97E+5 cpm

Mode Applicability:
All
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ATTACHMENT 1
EAL Bases
Definition(s):
None
CNS Basis:
This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:
*

10 mRem TEDE

*

50 mRem CDE Thyroid

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. 3, 4).
Instrumentation that may be used to assess this EAL is listed below (ref. 1, 2):
*

Unit Vent Noble Gas High Range - EMF36H has a range of 101

-

106

cpm

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 RS1.
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ATTACHMENT 1
EAL Bases
CNS Basis Reference(s):
1. CNS ODCM Section 3.0 Setpoint Calculations
2. UFSAR Table 11-20 Airborne Process Radiation Monitoring Equipment
3. EP-EALCALC-CNS-1401 CNS Radiological Effluent EAL Values, Rev. 0
4. SDQA-70400-COM Unified RASCAL Interface (URI)
5. NEI 99-01 AA1
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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 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- Area as depicted in CNS-SLC-1 6.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS 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.
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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 RS1.
CNS Basis Reference(s):
1. HP/0/B/1009/026 On-Shift Offsite Dose Assessment
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- Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS 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.
RP/O/A/5000/001
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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 RS1.
CNS Basis Reference(s):
1. CNS 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:
RAI.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 -Area as depicted in CNS-SLC-1 6.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS Basis:
HP/0/B/1009/004, Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS 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).
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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 RS1.
CNS Basis Reference(s):
1. HP/0/B/1009/004 Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS
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 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)
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 monitoir 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
Release Point

Monitor

Unit Vent Noble Gas Low

1/2EMF36L

0 Unit Vent Noble Gas High

1/2EMF36H

-o Liquid Waste Effluent Line

OEMF49L

"3 Monitor Tank Discharge

OEMF57L

0

Effluent Monitor Classification Thresholds

I

GE

SAE
----

2.21 E+4 cpm

2.22E+3 cpm

Alert

UE

4.18E+6 cpm

5.75E+3 cpm

2.42E+2 cpm

---4.50E+6 cpm

----...

T..
----

F4.97E+5

Mode Applicability:
All
Definition(s):
None
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CNS Basis:
This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:
*

100 mRem TEDE

*

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, 2).
Instrumentation that may be used to assess this EAL is Unit Vent Noble Gas High Range
Monitor - EMF36H and has a range of 101 - 106 cpm (ref 3, 4).
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.
CNS Basis Reference(s):
1. EP-EALCALC-CNS-1401 CNS Radiological Effluent EAL Values, Rev. 0
2. SDQA-70400-COM Unified RASCAL Interface (URI)
3, CNS ODCM Section 3.0 Setpoint Calculations
4. UFSAR Table 11-20 Airborne Process Radiation Monitoring Equipment
5. 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, 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- Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS 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.
RP/O/AI5000/001
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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 RGI.
CNS Basis Reference(s):
1. SDQA-70400-COM Unified RASCAL Interface (URI)
2. AD-EP-ALL-0202, Emergency Response Offsite Dose Assessment
3. 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:
RS1.3

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- Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS Basis:
HP/0/B/1009/004, Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS provides guidance for emergency or post-accident radiological environmental
monitoring (ref. 1).
NEI 99-OlBasis:
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.
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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 RG1.
CNS Basis Reference(s):
1. HP/0/B/1 009/004 Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS
2. 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
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 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

Release Point

Monitor

Unit Vent Noble Gas Low
U

1/2EMF36L

a Unit Vent Noble Gas High

1/2EMF36H

GE

SAE

----

0o

.V

Liquid Waste Effluent Line

" Monitor Tank Discharge

2.21E+4 cpm

OEMF49L

----.----

OEMF57L

.....----

2.22E+3 cpm

Alert

UE

4.18E+6 cpm

5.75E+3 cpm

2.42E+2 cpm
--

---4.50E+6 cpm
4.97E+5 cpm

Mode Applicability:
All
Definition(s):
None
CNS Basis:
This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:
RP/O/A/5000/001
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0

1000mRemTEDE

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, 2).
Instrumentation that may be used to assess this EAL is Unit Vent Noble Gas High Range
Monitor-

EMF36H and has a range of 101

_

106 cpm (ref 3, 4).

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.
CNS Basis Reference(s):
1. EP-EALCALC-CNS-1401 CNS Radiological Effluent EAL Values, Rev. 0
2. SDQA-70400-COM Unified RASCAL Interface (URI)
3. CNS ODCM Section 3.0 Setpoint Calculations
4. UFSAR Table 11-20 Airborne Process Radiation Monitoring Equipment
5. 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 RAM.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- Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS 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.
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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.
CNS Basis Reference(s):
1. SDQA-70400-COM Unified RASCAL Interface (URI)
2. AD-EP-ALL-0202, Emergency Response Offsite Dose Assessment
3. 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:
RG1.3

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 - Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS Basis:
HP/0/B/1009/004, Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS 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
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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.
CNS Basis Reference(s):
1. HP/O/B/1009/004 Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS
2. NEI 99-01 AG1

RP/0/A/5000/001

Rev. 0

Page 53 of 255 ý

ATTACHMENT 1
EAL Bases
Category:

R - Abnormal Rad Levels / Rad Effluent

Subcategory:

2 - Irradiated Fuel Event

Initiating Condition:

Unplanned loss of water level above irradiated fuel

EAL:
Unusual Event

RU2.1

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:
" 1EMF15 (2EMF4) Spent Fuel Building Refueling Bridge
*

1EMF17 (2EMF2) Reactor Building Refueling 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 reactor refueling cavity, spent fuel pool and fuel transfer canal
comprise the refueling pathway.
CNS Basis:
The spent fuel pool low water level alarm setpoint is actuated by 1(2)KFPS5120 at a setpoint
of 39' (ref. 1). Water level restoration instructions are performed in accordance with AOPs (ref.
2, 3).
The specified radiation monitors are those expected to see increase area radiation levels as a
result of a loss of REFUELING PATHWAY inventory (ref. 2, 3). Increasing radiation indications
on these monitors in the absence of indications of decreasing REFUELING CAVITY level are
not classifiable under this EAL.
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.
RP/0/A/5000/001
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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.
CNS Basis Reference(s):
1. OP/1(2)/B/6100/01 ON E/2 Spent Fuel Pool Level Hi/Lo
2. AP/1 (2)/A/5500/026 Loss of Refueling Canal Level
3. AP/1 (2)/A/5500/041 Loss of Spent Fuel Cooling or Level
4. NEI 99-01 AU2
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Category:

R - Abnormal Rad Levels I 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 reactor refueling cavity, spent fuel pool and fuel transfer canal
comprise the refueling pathway.
CNS 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 boiloff 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.
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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.
CNS Basis Reference(s):
1. AP/1 (2)/A/5500/026 Loss of Refueling Canal Level
2. AP/1 (2)/A/5500/041 Loss of Spent Fuel Cooling or Level
3. 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
A Trip 2 radiation alarm on any of the following radiation monitor indications:
*

1EMF15 (2EMF4) Spent Fuel Building Refueling Bridge

"

1EMF17 (2EMF2) Reactor Building Refueling Bridge

*

1EMF42 (2EMF42) Spent Fuel Pool Ventilation

*

1EMF39L (2EMF39L) Containment Noble Gas

Mode Applicability:
All
Definition(s):
None
CNS Basis:

The specified radiation monitors are those expected to see increase area radiation levels as a
result of damage to irradiated fuel (ref. 1).
The Trip 2 alarm setpoints for the radiation monitors are set to be indicative of significant
increases in area and/or airborne radiation (ref. 2).
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.
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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 RS1.
CNS Basis Reference(s):
1. AP/1 (2)/A/5500/025 Damaged Spent Fuel
2. HP/O/B/1000/010 Determination of Radiation Monitor Setpoints
3. 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 24.5 ft. (Level 2) on 1(2)KFP5780 or 1(2)NVP8790
Mode Applicability:
All
Definition(s):
None
CNS Basis:
Post-Fukushima order EA-12-051 (ref.1) 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 indicators 1(2)KFP5780 (radar) or 1(2)NVP8790 (pressure) located on the back of
2MC7 provide continuous wide range SFP level indication to the top of the spent fuel racks
(ref. 2).
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 RS1.
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CNS Basis Reference(s):
1. NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel
Pool Instrumentation
2. EC109413
3 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 14.5 ft. (Level 3) on 1(2)KFP5780 or 1(2)NVP8790
Mode Applicability:
All
Definition(s):
None
CNS Basis:
Post-Fukushima order EA-12-051 (ref.1) 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 indicators 1(2)KFP5780 (radar) or 1(2)NVP8790 (pressure) located on the back of
2MC7 provide continuous wide range SFP level indication to the top of the spent fuel racks
(ref. 2).
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.
CNS Basis Reference(s):
1. NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel
Pool Instrumentation
2. EC109413
3. NEI 99-01 AS2
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Category:

R - Abnormal Rad Levels / Rad Effluent

Subcategory:

2 - Irradiated Fuel Event

Initiating Condition:

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 14.5 ft. (Level 3) on 1(2)KFP5780 or
1(2)NVP8790 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
CNS Basis:
Post-Fukushima order EA-1 2-051 (ref. 1) 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 indicators 1(2)KFP5780 (radar) or 1(2)NVP8790 (pressure) located on the back of
2MC7 provide continuous wide range SFP level indication to the top of the spent fuel racks
(ref. 2).
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.
CNS Basis Reference(s):
1. NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel
Pool Instrumentation
2. EC109413
3. 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 (EMF12)
OR
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).
CNS Basis:
Areas that meet this threshold include the Control Room and the Central Alarm Station (CAS).
EMF Channel 12 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 is no permanently installed CAS area radiation monitors that may be used to assess
this EAL threshold. Therefore this threshold must be assessed via local radiation survey for
the CAS.
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.
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Escalation of the emergency classification level would be via Recognition Category R, C or F
ICs.
CNS Basis Reference(s):
1. OP/1(2)/B/6100/01OZ C/2 Control Room
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
Bldg. Elevation

Auxiliary 577

Auxiliary 560'

Unit 1 Room/Area

Unit 2 Room/Area

Mode

Rm 478 (1EMXA)

Rm 469 (2EMXA)

4

Rm 496 (1ETA)
Rm 496 (1EMXS)

Rm 486 (2ETA)
Rm 486 (2EMXS)

4
4

AB-577', JJ-57 (1MXK)

AB-577', JJ-57 (2MXK)

4

Rm 330 (1EMXJ)

Rm 320 (2EMXJ)

4

Rm 372 (1ETB)

Rm 362 (2ETB)

4

Rm 372 (1EMXD)

Rm 362 (2EMXD)

4

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.
CNS 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
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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).
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 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.
Escalation of the emergency classification level would be via Recognition Category R, C or F
ICs.
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CNS Basis Reference(s):
1. Attachment 3 Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases
2. NEI 99-01 AA3
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Category C - Cold Shutdown I Refueling System Malfunction
EAL Group: Cold Conditions (NCS temperature - 2001F); 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 NCS integrity,
containment closure, and fuel clad integrity for the applicable operating modes (5 - Cold
Shutdown, 6 - Refueling, D - Defueled).
The events of this category pertain to the following subcategories:
1. NCS Level
Reactor Pressure Vessel 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 4160 VAC emergency buses.
3. NCS 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 125 VDC vital buses.
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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 Affectina 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 - NCS Level

Initiating Condition:

UNPLANNED loss of NCS inventory for 15 minutes or longer

EAL:
CUI.1

Unusual Event

UNPLANNED loss of NCS inventory results in NCS 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.
CNS Basis:
NCS 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.
With the plant in Cold Shutdown, NCS water level is normally maintained above the
pressurizer low level setpoint of 17% (ref. 1). However, if NCS level is being controlled below
the pressurizer low level setpoint, or if level is being maintained in a designated band in the
reactor vessel it is the inability to maintain level above the low end of the designated control
band due to a loss of inventory resulting from a leak in the NCS that is the concern.
With the plant in Refueling mode, NCS water level is normally maintained at or above the
reactor vessel flange (Technical Specification LCO 3.9.6 requires at least 23 ft of water above
the top of the reactor vessel flange in the refueling cavity during refueling operations) (ref. 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 NCS 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.
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Refueling evolutions that decrease NCS 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 NCS 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.
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 NCS inventory may result in escalation to the Alert emergency classification
level via either IC CA1 or CA3.
CNS Basis Reference(s):
1. EP/1(2)/A/5000/FR-I.2 Response to Low Pressurizer Level
2. CNS Technical Specifications Section 3.9.6 Refueling Cavity Water Level
3. NEI 99-01 CU1
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

UNPLANNED loss of NCS inventory

EAL:
CU1.2

Unusual Event

NCS water level cannot be monitored
AND EITHER
" UNPLANNED increase in Containment Floor & Equipment Sump or Incore Sump
(alarm) due to a loss of NCS inventory
" Visual observation of UNISOLABLE NCS leakage
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.
CNS Basis:
In Cold Shutdown mode, the NCS will normally be intact and standard NCS level monitoring
means are available. NCS level in the Refueling mode is normally monitored using the sight
glass.
In this EAL, all water level indication is unavailable and the NCS inventory loss must be
detected by indirect leakage indications (ref. 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 NCS leakage. If the make-up rate to the NCS unexplainably rises
above the pre-established rate, a loss of NCS inventory may be occurring even if the source of
the leakage cannot be immediately identified. Visual observation of leakage from systems
connected to the NCS that cannot be isolated could also be indicative of a loss of NCS
inventory.
The Incore Sump level cannot be monitored in the CR but alarms on high level.
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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 RPV 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 NCS 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 RPV 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. 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
NCS.
Continued loss of NCS inventory may result in escalation to the Alert emergency classification
level via either IC CA1 or CA3.
CNS Basis Reference(s):
1. AP/1 (2)/A/5500/01 0 Reactor Coolant Leak
2. NEI 99-01 CUl
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

Loss of NCS inventory

EAL:
CA1.1

Alert

UNPLANNED loss of NCS inventory as indicated by NCS water level < 6.5% (wide range)
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.
CNS Basis:
6.5% wide range NCS level indication is the lowest level to assure adequate net positive
suction head and prevent ND pump cavitation for all flow rates (ref. 1).
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 NCS water level below 6.5% indicates that operator actions have
not been successful in restoring and maintaining NCS 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 NCS 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 NCS temperature caused by a loss of decay heat
removal capability is evaluated under IC CA3.
If NCS water level continues to lower, then escalation to Site Area Emergency would be via IC
CS1.
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CNS Basis Reference(s):
1. OP/1(2)/A/6150/006 Draining the Reactor Coolant System
2. NEI 99-01 CA1
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

Loss of NCS inventory

EAL:
CA1.2

Alert

NCS water level cannot be monitored for - 15 min. (Note 1)
AND EITHER
*

UNPLANNED increase in Containment Floor & Equipment Sump or Incore Sump
(alarm) due to a loss of NCS inventory

" Visual observation of UNISOLABLE NCS leakage
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):
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.
CNS Basis:
In Cold Shutdown mode, the NCS will normally be intact and standard NCS monitoring means
are available. In the Refuel mode, the NCS is not intact and NCS level may be monitored by
different means, including the ability to monitor level visually.
In this EAL, all NCS water level indication would be unavailable for greater than 15 minutes,
and the NCS inventory loss must be detected by indirect leakage indications (ref. 1). Sump
level increases must be evaluated against other potential sources of leakage. If the make-up
rate to the NCS unexplainably rises above the pre-established rate, a loss of NCS inventory
may be occurring even if the source of the leakage cannot be immediately identified. Visual
observation of leakage from systems connected to the NCS that cannot be isolated could also
be indicative of a loss of NCS inventory.
The Incore Sump level cannot be monitored in the CR but alarms on high level.
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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 NCS 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 NCS.
The 15-minute duration for the loss of level indication was chosen because it is half of the EAL
duration specified in IC CS1.
If the NCS inventory level continues to lower, then escalation to Site Area Emergency would
be via IC CS1.
CNS Basis Reference(s):
1. AP/1 (2)/A/5500/01 0 Reactor Coolant Leak
2. NEI 99-01 CA1
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

Loss of NCS inventory affecting core decay heat removal capability

EAL:
CS1.1

Site Area Emergency

NCS water level cannot be monitored for > 30 min. (Note 1)
AND
Core uncovery is indicated by any of the following:
*

UNPLANNED increase in Containment Floor & Equipment Sump or Incore Sump
(alarm) due to a loss of NCS inventory

* Visual observation of UNISOLABLE NCS leakage
*

Reactor Building Refueling Bridge Monitor 1EMF17 (2EMF2) reading > 9,000 mR/hr

" Erratic Source Range or Gamma Metric 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.

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.
CNS Basis:
The lowest measurable NCS level is the elevation of the NCS hot leg mid-loop. Therefore,
NCS inventory loss relative to the NCS level elevation corresponding to the top of active fuel
must be detected by indirect leakage indications (ref. 1). Sump level increases must be
evaluated against other potential sources of leakage. If the make-up rate to the NCS
unexplainably rises above the pre-established rate, a loss of NCS inventory may be occurring
even if the source of the leakage cannot be immediately identified. Visual observation of
leakage from systems connected to the NCS in areas outside the containment that cannot be
isolated could also be indicative of a loss of NCS inventory (ref. 2).
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The Incore Sump level cannot be monitored in the CR but alarms on high level.
In the Refueling Mode, as water level in the reactor vessel lowers, the dose rate above the
core will increase. The dose rate due to this core shine should result in indications on installed
area radiation monitors. 1EMF1 7 (2EMF2), Reactor Building Refueling Bridge 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 9,000 mR/hr (90% of instrument
scale), a loss of inventory with potential to uncover the core is likely to have occurred.
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.
NEI 99-01 Basis:
This IC addresses a significant and prolonged loss of reactor vessel/NCS inventory control
and makeup capability leading to IMMINENT fuel damage. The lost inventory may be due to a
NCS 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 NCS 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 NCS 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 NCS.
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
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 RGI
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CNS Basis Reference(s):
1. OP/1(2)/A/6150/006 Draining the Reactor Coolant System
2. AP/1(2)/A/5500/010 Reactor Coolant Leak
3. NEI 99-01 CS1
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

Loss of NCS inventory affecting fuel clad integrity with containment
challenged

EAL:
CGI.1

General Emergency

NCS level cannot be monitored for > 30 min. (Note 1)
AND
Core uncovery is indicated by any of the following:
*

UNPLANNED increase in Containment Floor & Equipment Sump or Incore Sump
(alarm) due to a loss of NCS inventory

* Visual observation of UNISOLABLE NCS leakage
*

Reactor Building Refueling Bridge Monitor 1EMF17 (2EMF2) reading > 9,000 mR/hr

" Erratic Source Range or Gamma Metric Monitor indication
AND
Any Containment Challenge indication, Table C-1
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-I

Containment Challenge Indications

•

CONTAINMENT CLOSURE not established (Note 6)

*

Containment hydrogen concentration > 6%

" UNPLANNED rise in containment pressure

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling
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Definition(s):
CONTAINMENT CLOSURE - The procedurally defined conditions or actions taken to secure
Primary or Secondary Containment and its associated structures, systems, and components
as a functional barrier to fission product release under shutdown conditions.
As applied to CNS, Containment Closure is established when the requirements of
OP/0/A/6100/014 Penetration Control for Modes 5, 6 and NO Mode - Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration 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.
CNS Basis:
The lowest measurable NCS level is the elevation of the NCS hot leg mid-loop. Therefore,
NCS inventory loss relative to the NCS level elevation corresponding to the top of active fuel
must be detected by indirect leakage indications (ref. 1). Sump level increases must be
evaluated against other potential sources of leakage. If the make-up rate to the NCS
unexplainably rises above the pre-established rate, a loss of NCS inventory may be occurring
even if the source of the leakage cannot be immediately identified. Visual observation of
leakage from systems connected to the NCS in areas outside the containment that cannot be
isolated could also be indicative of a loss of NCS inventory (ref. 2).
The Incore Sump level cannot be monitored in the CR but alarms on high level.
In the Refueling Mode, as water level in the reactor vessel lowers, the dose rate above the
core will increase. The dose rate due to this core shine should result in indications on installed
area radiation monitors. 1EMF1 7 (2EMF2), Reactor Building Refueling Bridge 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 9,000 mR/hr (90% of instrument
scale), a loss of inventory with potential to uncover the core is likely to have occurred.
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.
Three conditions are associated with a challenge to containment integrity:
" CONTAINMENT CLOSURE is not established (Ref. 3).
*

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a
core uncovery could result in an explosive mixture of dissolved gases in the
containment. However, containment monitoring and/or sampling should be performed
to verify this assumption and a General Emergency declared if it is determined that an
explosive mixture exists. An explosive mixture can be formed when hydrogen gas
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concentration in the containment atmosphere is greater than 6% by volume in the
presence of oxygen (>5%).
Any unplanned increase in containment pressure in the Cold Shutdown or Refueling
mode indicates a potential loss of containment closure capability. Unplanned
containment pressure increases indicates containment closure cannot be assured and
the containment 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 NCS 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 reestablished 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 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 NCS 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
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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 theNCS.
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
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.
CNS Basis Reference(s):
1. OP/1(2)/A/6150/006 Draining the Reactor Coolant System
2. AP/1(2)/A/5500/010 Reactor Coolant Leak
3. OP/0/A/6100/014 Penetration Control for Modes 5, 6 and NO Mode. Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration Control
4. NEI 99-01 CGI

IRP/0/A/5000/001

I

Rev. 0

Page 85 of 255

ATTACHMENT 1
EAL Bases
Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

2 - Loss of Essential AC Power

Initiating Condition:

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-2, to essential 4160V buses 1(2)ETA and 1(2)ETB 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-2 AC Power Sources
Offsite:
* ATC (Train A)
" SATA (Train A)
* ATD (Train B)
•

SATB (Train B)

Onsite:
" D/G A(Train A)
*

D/G B (Train B)

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling, D - Defueled
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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.
CNS Basis:
The 4160 VAC System provides the power requirements for operation and safe shutdown of
the plant. The essential switchgear are buses ETA (Train A) and ETB (Train B) (ref. 1).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (DIG A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The DIGs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
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 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.
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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.
" A loss of all offsite power with a concurrent failure of all but one emergency power
source (e.g., an onsite diesel generator).
" A loss of emergency power sources (e.g., onsite diesel generators) with a single train of
emergency buses being 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.
CNS Basis Reference(s):
1. UFSAR Section 8.0 Electric Power
2. AP/1(2)/A/5500/007 Loss of Normal Power
3. NEI 99-01 CU2
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

2 - Loss of Essential AC Power

Initiating Condition:

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

EAL:
CA2.1

Alert

Loss of all offsite and all onsite AC power capability, Table C-2, to essential 4160V buses
1(2)ETA and 1(2)ETB 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-2 AC Power Sources
Offsite:
*

ATC (Train A)

*

SATA (Train A)

" ATD (Train B)
*

SATB (Train B)

Onsite:
*

D/G A (Train A)

*

D/G B (Train B)

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling, D - Defueled
CNS Basis:
The 4160 VAC System provides the power requirements for operation and safe shutdown of
the plant. The essential switchgear are buses ETA (Train A) and ETB (Train B) (ref. 1).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
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Each essential bus has a dedicated diesel generator (DIG A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The D/Gs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
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 mode, this condition is not classified as a
Site Area Emergency because of the increased time available to restore an essential 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 RS1.
CNS Basis Reference(s):
1.
2.
3.
4.

UFSAR Section 8.0 Electric Power
AP/1(2)/A/5500/007 Loss of Normal Power
ECA-0.0 EP/1 (2)/5000/ECA-0.0 Loss of All AC Power
NEI 99-01 CA2
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

3 - NCS Temperature

Initiating Condition:

UNPLANNED increase in NCS temperature

EAL:
CU3.1

Unusual Event

UNPLANNED increase in NCS 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.
CNS Basis:
Several instruments are capable of providing indication of NCS temperature with respect to
the Technical Specification cold shutdown temperature limit (200 0 F, ref. 1) including both hot
leg and cold leg RTDs and core exit T/Cs (ref. 2, 3).
In the absence of reliable NCS temperature indication caused by a loss of decay heat removal
capability, classification should be based on EAL CU3.2 should NCS level indication be
subsequently lost.
NEI 99-01 Basis:
This IC addresses an UNPLANNED increase in NCS temperature above the Technical
Specification cold shutdown temperature limitand represents a potential degradation of the
level of safety of the plant. If the NCS 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.
This EAL involves a loss of decay heat removal capability, or an addition of heat to the NCS 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.

IRP/O/N/5000/O1

I

Rev. 0

Page 91 of 255

ATTACHMENT 1
EAL Bases
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.
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.
CNS Basis Reference(s):
1. CNS Technical Specifications Table 1.1-1
2. CNS UFSAR Section 7.0 Instrumentation and Controls
3. AP/1(2)/A/5500/019 Loss of Residual Heat Removal System
4. NEI 99-01 CU3
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

3 - NCS Temperature

Initiating Condition:

UNPLANNED increase in NCS temperature

EAL:
Unusual Event

CU3.2

Loss of all NCS temperature and NCS 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
CNS Basis:
Several instruments are capable of providing indication of NCS temperature with respect to
the Technical Specification cold shutdown temperature limit (200 0 F, ref. 1) including both hot
leg and cold leg RTDs and core exit T/Cs (ref. 2, 3).
NCS water level is normally monitored using various instruments including NC System narrow
range and wide range monitors, RVLIS, NC System sightglass, tygon tube and Pressurizer
level instruments (ref. 4).
NEI 99-01 Basis:
This EAL addresses the inability to determine NCS temperature and level, and represents a
potential degradation of the level of safety of the plant. If the NCS 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 NCS 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.
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Escalation to Alert would be via IC CA1 based on an inventory loss or IC CA3 based on
exceeding plant configuration-specific time criteria.
CNS Basis Reference(s):
1.
2.
3.
4.
5.

CNS Technical Specifications Table 1.1-1
CNS UFSAR Section 7.0 Instrumentation and Controls
AP/1(2)/A/5500/019 Loss of Residual Heat Removal System
OP/1(2)/A/6150/006 Draining the Reactor Coolant System
NEI 99-01 CU3
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

3 - NCS Temperature

Initiating Condition:

Inability to maintain plant in cold shutdown

EAL:
CA3.1 Alert
UNPLANNED increase in NCS temperature to > 200OF for > Table C-3 duration
(Note 1)
OR
UNPLANNED NCS pressure increase > 10 psig due to a loss of NCS cooling (this 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-3: NCS Heat-up Duration Thresholds
NCS Status

NCS______Status_______

Containment Closure

Heat-up Duration

N/A

60min.*

established

20 min.*

Aynot established

0 min.

Status

Intact (but not reduced
inventory)
Not intact
OR
At reduced inventorynoesalhd

* If an NCS heat removal system is in operation within this time frame and NCS temperature is
being reduced, the EAL is not applicable.

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling
Definition(s):
CONTAINMENT CLOSURE - The procedurally defined conditions or actions taken to secure
Primary or Secondary Containment and its associated structures, systems, and components
as a functional barrier to fission product release under shutdown conditions.
As applied to CNS, Containment Closure is established when the requirements of
OP/0/A/6100/014 Penetration Control for Modes 5, 6 and NO Mode - Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration Control are met.

RP/O/A/5000/001

Rev. 0

1

Page 95 of 255

ATTACHMENT 1
EAL Bases
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.
CNS Basis:
Several instruments are capable of providing indication of NCS temperature with respect to
the Technical Specification cold shutdown temperature limit (200 0 F, ref. 1) including both hot
leg and cold leg RTDs and core exit T/Cs (ref. 2, 3).
A 10 psig RPV pressure increase can be read on various instruments such as NCPT5141 CLoop N/R, 0 - 800 psig and Point #4 on SMCR5810 (CR chart recorder, 0 - 600 psi). (ref. 4,

5).
In the absence of reliable NCS temperature indication caused by the loss of decay heat
removal capability, classification should be based on the NCS pressure increase criteria when
in Mode 5 or based on time to boil data when in Mode 6.
RCS reduced inventory condition exists when NCS level is < 16% (ref. 7).
NEI 99-01 Basis:
This IC addresses conditions involving a loss of decay heat removal capability or an addition
of heat to the NCS 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 NCS Heat-up Duration Thresholds table addresses an increase in NCS temperature when
CONTAINMENT CLOSURE is established but the NCS is not intact, or NCS 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 NCS Heat-up Duration Thresholds table also addresses an increase in NCS temperature
with the NCS intact. The status of CONTAINMENT CLOSURE is not crucial in this condition
since the intact NCS is providing a high pressure barrier to a fission product release. The 60minute 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 NCS temperature, the NCS 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 NCS pressure increase threshold provides a pressure-based indication of NCS heat-up in
the absence of NCS temperature monitoring capability.
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Escalation of the emergency classification level would be via IC CS1 or RS1.
CNS Basis Reference(s):
1.
2.
3.
4.
5.
6.

CNS Technical Specifications Table 1.1-1
CNS UFSAR Section 7.0 Instrumentation and Controls
AP/1 (2)/A/5500/019 Loss of Residual Heat Removal System
IP/1(2)/B/3121/011A
IP/1(2)/A/3122/055A
OP/0/A/6100/014 Penetration Control for Modes 5, 6 and NO Mode. Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration Control
7. OP/1(2)/A/6150/006 Draining the Reactor Coolant System
8. 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

< 105 VDC bus voltage indications on Technical Specification required 125 VDC buses
for ->15min. (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
CNS Basis:
Four 125 VDC distribution centers are provided for the 125VDC Vital Instrumentation and
Control Power System. Four distribution centers (EDA, EDC, EDB and EDD), one per load
group, supply the four independent channels of vital instrumentation and control, and are each
powered directly from an independent 125 volt battery and battery charger. Each of the four
distribution centers supplies one DC panel board and one 125VDC-120VAC static inverter
(ref. 1).
The Class 1E DC loads have an operating voltage range of 105 to 135 volts. The minimum
battery discharge voltage (requiring opening the degraded battery output breaker) is 105 VDC
(ref. 1, 2).
This EAL is the cold condition equivalent of the hot condition loss of DC power EAL SS7.1.
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.
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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.
Depending upon the event, escalation of the emergency classification level would be via IC
CA1 or CA3, or an IC in Recognition Category R.
CNS Basis Reference(s):
1. CNS UFSAR Section 8.0 Electrical Power
2. AP/1(2)/A/5500/029 Loss of Vital or Aux Control Power
3. 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-4 onsite communication methods
OR
Loss of all Table C-4 ORO communication methods
OR
Loss of all Table C-4 NRC communication methods
Table C-4

Communication Methods

System

Onsite

Public Address

X

Internal Telephones

X

Onsite Radios

X

ORO

NRC

DEMNET

X

Commercial Telephones

X

X

Satellite Phones

X

X

Cellular Phones

X

X

NRC Emergency Telephone System (ETS)

X

X

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling, D - Defueled
Definition(s):
None
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CNS Basis:
Onsite/offsite communications include one or more of the systems listed in Table C-4 (ref. 1).
Public Address System
The Catawba Plant public address 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. Plantwide instructions are issued using the paging feature.
Internal Telephone System
The Catawba Site PBX telephone system provides communication capability between
telephone stations located within the plant by dialing the four-digit telephone station code.
On-site Radio System
Radio systems can be used for communication among operators, off-site monitoring teams,
the control room, TSC and EOF.
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.
Commercial Telephones
Commercial telephone lines, which supply public telephone communications, are employed by
Duke Energy. The local service provider provides primary and secondary power for their lines
at the Central Office.
Satellite Phones
Portable satellite telephones are available which enable communication when all other phone
systems are inoperable, e.g. following a major external event. These portable systems can be
powered by internal batteries, external DC sources as well as external AC sources.
Cellular Phones
Cellular phones may be used during emergencies if other communications means are not
readily available or are inoperable. These phones are not expected to be used in the Control
Room or Power Block due to interference with plant equipment and loss of signal to the
phone.
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NRC Emergency Telephone System
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 Catawba Control Room, Technical
Support Center, and Emergency Operations Facility and can be used to establish NRC
Emergency Notification System (ENS) and Health Physics Network (HPN) capability.
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 onsite 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, York,
Gaston and Mecklenburg County EOCs
The third EAL addresses a total loss of the communications methods used to notify the NRC
of an emergency declaration.
CNS Basis Reference(s):
1. CNS Emergency Plan Section F Emergency Communications
2. NEI 99-01 CU5
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

6 - Hazardous Event Affecting Safety Systems

Initiating Condition:

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

EAL:
CA6.1

Alert

The occurrence of any Table C-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 C-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:
6 - 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 postevent inspection to determine if the attributes of an explosion are present.
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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.
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.
CNS 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 (ref. 2).

*

External flooding may be due to high lake level. CNS plant yard elevation is 593.5 ft MSL.
The minimum external access elevation for the Auxiliary, Turbine and Service Buildings is
594.0 ft MSL (ref. 1, 3).

" Seismic Category I structures are analyzed to withstand a sustained, design wind velocity
of at least 95 mph. (ref. 4).
*

Areas containing functions and systems required for safe shutdown of the plant are
identified by fire area in the fire response procedure (ref. 5).
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* 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
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.
CNS Basis Reference(s):
1. RP/O/A/5000/007 Natural Disaster and Earthquake
2. AP/O/A/5500/030 Plant Flooding
3. UFSAR Section 3.4 Water Level (Flood) Design
4. Updated FSAR Section 3.3.1 Wind Loadings
5. AP/O/A/5500/045 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 site 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.
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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. Emerqency Coordinator Judqment
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 CNS 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 CNS. 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).
CNS Basis:
This EAL is based on the Duke Energy Physical Security Plan for CNS (ref. 1).
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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 (ref. 2, 3, 4).
Classification of these events will initiate appropriate threat-related notifications to plant
personnel and Offsite Response Organizations.
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 Supervison 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 CNS Security Contingency Plan (ref. 1).
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 the CNS Security Contingency
Plan (ref. 1).
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 CNS (ref. 1).
Escalation of the emergency classification level would be via IC HAl.
CNS Basis Reference(s):
1.
2.
3.
4.
5.

Duke Energy Physical Security Plan for CNS
AP/0/A/5500/046 Hostile Aircraft Activity
RP/0/B/5000/026 Site Response to a Security Threat
AP/0/A/5500/048 Extensive Damage Mitigation
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

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 CNS 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 CNS. 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.
CNS 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 the Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event (ref. 2, 3, 4).
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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 QualificationPlan, Safeguards Contingency Plan and
Independent Spent Fuel Storage InstallationSecurity 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 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 threatrelated 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 site-specific security procedures.
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 CNS (ref. 1).
CNS Basis Reference(s):
1. Duke Energy Physical Security Plan for CNS
2. AP/0/A/5500/046 Hostile Aircraft Activity
3. RP/0/B/5000/026 Site Response to a Security Threat
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4. AP/O/A/5500/048 Extensive Damage Mitigation
5. NEI 99-01 HAl
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Category:

H - Hazards

Subcategory:

1 - Security

Initiating Condition:

Hostile Action within the Protected Area

EAL:
HSI.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 CNS 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 CNS. 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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS Basis:
These individuals are the designated on-site personnel qualified and trained to confirm that a
security event is occurring or has occurred. Training on security event classification
confirmation is closely controlled due to the strict secrecy controls placed on the Duke Energy
Physical Security Plan for CNS (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. 2, 3).
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Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Trainingand 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
(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 plant 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 CNS (ref. 1).
Escalation of the emergency classification level would be via IC HG1.
CNS Basis Reference(s):
1. Duke Energy Physical Security Plan for CNS
2. RP/0/B/5000/026 Site Response to a Security Threat
3. AP/0/A/5500/048 Extensive Damage Mitigation
4. NEI 99-01 HS1
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Category:

H - Hazards

Subcategory:

I -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 Supervisor
AND EITHER of the following has occurred:
Any of the following safety functions cannot be controlled or maintained
*

Reactivity

" Core cooling
" NCS heat removal
OR
Damage to spent fuel has occurred or is IMMINENT

Mode Applicability:
All
Definition(s):
HOSTILE ACTION - An act toward CNS 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 CNS. 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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
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CNS Basis:
None.
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
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 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 InstallationSecurity 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 CNS (ref. 1).
CNS Basis Reference(s):
1.
2.
3.
4.
5.

Duke Energy Physical Security Plan for CNS
RP/O/B/5000/026 Site Response to a Security Threat
AP/O/A/5500/048 Extensive Damage Mitigation
AP/1(2)/A/5500/017 Loss of Control Room
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 OBE levels

EAL:
HU2.1

Unusual Event

Seismic event > OBE as indicated by OBE EXCEEDED alarm on 1AD-4, B/8
Mode Applicability:
All
Definition(s):
None
CNS Basis:
Ground motion acceleration of 0.08g horizontal or 0.0533g vertical is the Operating Basis
Earthquake for CNS (ref. 1).
Five strong motion accelerographs are installed within Unit 1 structures. The seismic
instrumentation system also consists of a network control center (NCC), which is used for
rapid interrogation of the accelerograph data and for data transfer to a dedicated system
computer for subsequent data processing and analysis. The time-history recorded at each
accelerograph location can be analyzed to determine its corresponding peak acceleration
values and to verify that site Operating Basis Earthquake (OBE) limits have not been
exceeded. Immediate control room alarm indication of an earthquake of 0.08 g or greater is
annunciated through the system's network control center (NCC), following seismic trigger
actuation by at least two accelerographs (ref. 2).
RPIOIAI50001007 Natural Disaster and Earthquake provides the guidance for determining if
the OBE earthquake threshold is exceeded and any required response actions. (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) can confirm that an earthquake has 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. Select option #1 and inform the analyst you wish to confirm recent seismic activity
in the vicinity of CNS. Provide the analyst with the following CNS coordinates: 350 03' 04"
north latitude, 810 04' 10" west longitude (ref. 4). Alternatively, near real-time seismic
activity can be accessed via the NEIC website:
http://earthquake. usgs.gov/eqcenterI
RP/0/A/5000/001
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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 walkdowns 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 0.08g). 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.
CNS Basis Reference(s):
1.
2.
3.
4.
5.

Updated FSAR Section 3.1 Conformance with General Design Criteria
Updated FSAR Section 3.7.4.2 Location and Description of Instrumentation
RP/O/A/5000/007 Natural Disaster and Earthquake
Updated FSAR section 2.1.1.1 Specification of Location (Unit 1)
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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS Basis:
Response actions associated with a tornado onsite is provided in RP/0/A/5000/007 Enclosure
4.2 Tornado Warning Issued for York County or Tornado On-Site (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.
CNS Basis Reference(s):
1. RP/O/A/5000/007 Natural Disaster and Earthquake
2. NEI 99-01 HU3
RP/OIA/5000/001
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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 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.
CNS Basis:
Areas susceptible to internal flooding are Turbine/Service Buildings and Auxiliary/Diesel
Buildings from the following systems: Condenser Circulating Water, Fire Protection, Nuclear
and Conventional Service Water and Condensate Storage (ref.1). 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.
RP/O/A/5000/001
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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 ICs in Recognition Categories R, F,
S orC.
CNS Basis Reference(s):
1. AP/O/A/5500/030 Plant Flooding
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:
HU3.3

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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS Basis:
As used here, the term "offsite" is meant to be areas external to the CNS 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.
CNS 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

CNS 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.
CNS Basis Reference(s):
1. NEI 99-01 HU3
RP/0/A/5000/001
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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 (Containment)
Auxiliary Building
Diesel Generator Rooms
RN Pump House
Dog Houses
Standby Shutdown Facility (SSF)

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.
CNS 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
RP/O/A/5000/O01
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is to be validated using available Control Room indications or alarms to prove that it is not
spurious, or by reports from the field.
Table H-1 Fire Areas are based on CNS-1465.00-00-0006 Design Basis Specification for the
Plant Fire Protection and AP/0/A/5500/045 Plant Fire. Table H-1 Fire Areas include those
structures containing functions and systems required for safe shutdown of the plant (SAFETY
SYSTEMS) (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.
CNS Basis Reference(s):
1. CNS-1465.00-00-0006 Design Basis Specification for the Plant Fire Protection
2. AP/0/A/5500/045 Plant Fire
3. 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:
HU4.2

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 (Containment)
Auxiliary Building
Diesel Generator Rooms
RN Pump House
Dog Houses
Standby Shutdown Facility (SSF)

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.
CNS 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
RP/0/A/5000/001
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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.
Table H-1 Fire Areas are based on CNS-1 465.00-00-0006 Design Basis Specification for the
Plant Fire Protection and AP/0/A/5500/045 Plant Fire. Table H-1 Fire Areas include those
structures containing functions and systems required for safe shutdown of the plant (SAFETY
SYSTEMS) (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.
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
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.
RP/O/A/5000/001
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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 this EAL, 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.
CNS Basis Reference(s):
1. CNS-1465.00-00-0006 Design Basis Specification for the Plant Fire Protection
2. AP/0/A/5500/045 Plant Fire
3. 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 plant 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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS 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.
CNS 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 plant 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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS 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.
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CNS Basis Reference(s):
1. NEI 99-01 HU4

I RP/O/A/5000/001
RP0A50001
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Category:

H - Hazards and Other Conditions Affecting Plant Safety

Subcategory:

5 - Hazardous Gases

Initiating Condition:

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:

Ifthe 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
Bldg. Elevation

Unit I Room/Area

Auxiliary 577
_

Auxiliary 560'

Unit 2 Room/Area

Mode

Rm 478 (1EMXA)

Rm 469 (2EMXA)

4

Rm 496 (1ETA)
Rm 496 (1EMXS)

Rm 486 (2ETA)
Rm 486 (2EMXS)

4
4

AB-577', JJ-57 (1MXK)

AB-577', JJ-57 (2MXK)

4

Rm 330 (1EMXJ)

Rm 320 (2EMXJ)

4

Rm 372 (1ETB)

Rm 362 (2ETB)

4

Rm 372 (1EMXD)

Rm 362 (2EMXD)

4

Mode Applicability:
4 - Hot Shutdown
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).
CNS 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.
RP/O/A/5000/O01
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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).
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.
RP/O/A/5000/001
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An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed environment.
This reduces the concentration of oxygen below the normal level of around 19%, which can
lead to breathing difficulties, unconsciousness or even death.
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.
CNS Basis Reference(s):
1. Attachment 3 Safe Operation & Shutdown Rooms/Areas Tables R-2 & 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 Panels or Standby Shutdown Facility
Mode Applicability:
All
Definition(s):
None
CNS Basis:
The Shift Manager (SM) determines if the Control Room is inoperable and requires
evacuation. Control Room inhabitability may be caused by fire, dense smoke, noxious fumes,
bomb threat in or adjacent to the Control Room, or other life threatening conditions (Ref. 1, 2).
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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CNS Basis Reference(s):
1. AP/1 (2)/A/5500/017 Loss of Control Room
2. OP/1(2)/A/6100/004 Shutdown Outside the Control Room From Hot Standby to Cold
Shutdown.
2. 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 Panels or Standby Shutdown Facility
AND
Control of any of the following key safety functions is not reestablished within 15 min.
(Note 1):
*

Reactivity

"

Core Cooling

"

NCS 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
CNS Basis:
The Shift Manager determines if the Control Room is inoperable and requires evacuation.
Control Room inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat
in or adjacent to the Control Room, or other life threatening conditions (Ref. 1, 2).
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
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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
CNS Basis Reference(s):
1. AP/1 (2)/A/5500/017 Loss of Control Room
2. OP/1(2)/A/6100/004 Shutdown Outside the Control Room From Hot Standby to Cold
Shutdown.
3. 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.
CNS Basis:
The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the CNS Emergency Response Plan. 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. 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
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the emergency response as soon as available to do so in anticipation of the possible wideranging responsibilities associated with managing a major emergency (ref. 1).
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.
CNS Basis Reference(s):
1. CNS Emergency Plan section 3.0 Site Emergency Organization Section B.2 Emergency
Coordinator
2. 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 CNS 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 CNS. 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).
CNS Basis:
The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the CNS Emergency Response Plan. 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. 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 wideranging responsibilities associated with managing a major emergency (ref.1).
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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 an Alert.
CNS Basis Reference(s):
1. CNS Emergency Plan section 3.0 Site Emergency Organization Section B.2 Emergency
Coordinator
2. 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 CNS 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 CNS. 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- Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS Basis:
The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the CNS Emergency Response Plan. 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. 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
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the emergency response as soon as available to do so in anticipation of the possible wideranging responsibilities associated with managing a major emergency (ref. 1).
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.
CNS Basis Reference(s):
1. CNS Emergency Plan section 3.0 Site Emergency Organization Section B.2 Emergency
Coordinator
2. 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 CNS 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 CNS. 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.
CNS Basis:
The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the CNS Emergency Response Plan. 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. 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 wideranging responsibilities associated with managing a major emergency (ref. 1).
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Releases can reasonably be expected to exceed EPA PAG plume exposure levels outside the
Site Boundary.
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.
CNS Basis Reference(s):
1. CNS Emergency Plan section 3.0 Site Emergency Organization Section B.2 Emergency
Coordinator
2. NEI 99-01 HG7
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Category S - System Malfunction
EAL Group: Hot Conditions (NCS temperature > 200 0 F); EALs in
this category are applicable only in one or more hot
operating modes.
Numerous system-related equipment failure events that warrant emergency classification have
been identified in this category. They may pose actual or potential threats to plant safety.
The events of this category pertain to the following subcategories:
1. Loss of Essential AC 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 onsite
and offsite sources for 4160 V 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 125 VDC 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. NCS 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. NCS 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 NCS leakage greater than Technical Specification limits indicates
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potential pipe cracks that may propagate to an extent threatening fuel clad, NCS and
containment integrity.
6. RPS Failure
This subcategory includes events related to failure of the Reactor Protection System (RPS)
to initiate and complete reactor trips. In the plant licensing basis, postulated failures of the
RPS to complete a reactor trip comprise a specific set of analyzed events referred to as
Anticipated Transient Without Scram (ATWS) events. For EAL classification, however,
ATWS is intended to mean any trip failure event that does not achieve reactor shutdown. If
RPS actuation fails to assure reactor shutdown, positive control of reactivity is at risk and
could cause a threat to fuel clad, NCS 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 Isolation Failure

Failure of containment isolation capability (under conditions in which the containment is not
currently challenged) warrants emergency classification.
9. Hazardous Event Affectinq 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:

S - System Malfunction

Subcategory:

1 - Loss of Essential AC Power

Initiating Condition:

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 4160V buses 1(2)ETA and
1(2)ETB for ->15min. (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:
*

ATC (Train A)

*

SATA (Train A)

•

ATD (Train B)

*

SATB (Train B)

Onsite:
*

D/G A (Train A)

*

D/G B (Train B)

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
Basis:
CNS Basis:
The 4160 VAC System provides the power requirements for operation and safe shutdown of
the plant. The essential switchgear are buses ETA (Train A) and ETB (Train B) (ref. 1).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
RP/O/A/5000/001

Rev. 0

1

Page 149 of 255

ATTACHMENT 1
EAL Bases
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (DIG A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The D/Gs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
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 SA1.
CNS Basis Reference(s):
1. UFSAR Section 8.0 Electric Power
2. AP/1(2)/A/5500/007 Loss of Normal Power
3. NEI 99-01 SUW
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Category:

S - System Malfunction

Subcategory:

1 - Loss of Emergency AC Power

Initiating Condition:

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 4160V buses 1(2)ETA and 1(2)ETB 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:
*

ATC (Train A)

•

SATA (Train A)

*

ATD (Train B)

" SATB (Train B)
Onsite:
" D/G A (Train A)
•

D/G B (Train B)

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - 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 10CFR50.2):
Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:
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(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.
Basis:
CNS Basis:
For emergency classification purposes, "capability" means that an AC power source is
available to the essential buses, whether or not the buses are powered from it.
The 4160 VAC System provides the power requirements for operation and safe shutdown of
the plant. The essential switchgear are buses ETA (Train A) and ETB (Train B) (ref. 1).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (D/G A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The D/Gs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
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 SUl.
An "AC power source" is a source recognized in AOPs and EOPs, and capable of supplying
required power to an emergency bus. Some examples of this condition are presented below.
*

A loss of all offsite power with a concurrent failure of all but one emergency power
source (e.g., an onsite diesel generator).

" A loss of all offsite power and loss of all emergency power sources (e.g., onsite diesel
generators) with a single train of emergency buses being back-fed from the unit main
generator.
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* A loss of emergency power sources (e.g., onsite diesel generators) with a single train of
emergency buses being 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.
CNS Basis Reference(s):
1. UFSAR Section 8.0 Electric Power
2. AP/1 (2)/A/5500/007 Loss of Normal Power
3. NEI 99-01 SA1
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Category:

S - System Malfunction

Subcategory:

1 - Loss of Emergency AC Power

Initiating Condition:

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

EAL:
SS1.1

Site Area Emergency

Loss of all offsite and all onsite AC power capability, Table S-1, to essential 4160V buses
1(2)ETA and 1(2)ETB for 2t 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:
" ATC (Train A)
*

SATA (Train A)

*

ATD (Train B)

" SATB (Train B)
Onsite:
*

D/G A(Train A)

" D/G B (Train B)
Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
CNS Basis:
This EAL is indicated by the loss of all offsite and onsite AC power capability (Table S-1) to
4160V essential buses ETA and ETB. The essential switchgear are buses ETA (Train A) and
ETB (Train B) (ref. 1). For emergency classification purposes, "capability" means that an AC
power source is available to the essential buses, whether or not the buses are powered from
it.
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The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (D/G A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The DIGs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
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.
CNS Basis Reference(s):
1.
2.
3.
4.

UFSAR Section 8.0 Electric Power
AP/1(2)/A/5500/007 Loss of Normal Power
ECA-0.0 EP/1(2)/5000/ECA-0.0 Loss of All AC Power
NEI 99-01 SS1
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Category:

S -System Malfunction

Subcategory:

1 - Loss of Essential AC Power

Initiating Condition:

Prolonged loss of all offsite and all onsite AC power to essential buses

EAL:
SGI.1

General Emergency

Loss of all offsite and all onsite AC power capability, Table S-1, to essential 4160V buses
1(2)ETA and 1(2)ETB
AND
SSF fails to supply NC pump seal injection OR CA supply to SGs
AND EITHER:
" Restoration of at least one essential bus in < 4 hours is not likely (Note 1)
" Core Cooling RED PATH conditions met
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:
*

ATC (Train A)

*

SATA (Train A)

* ATD (Train B)
*

SATB (Train B)

Onsite:
*

DIG A (Train A)

*

D/G B (Train B)

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

Definition(s):
None
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CNS Basis:
This EAL is indicated by the extended loss of all offsite and onsite AC power capability to
4160V emergency buses ETA and ETB either for greater then the CNS Station Blackout
(SBO) coping analysis time (4 hrs.) (ref. 1) or that has resulted in indications of an actual loss
of adequate core cooling.
The SSF is capable of providing the necessary functions (reactor coolant pump seal injection
and auxiliary feedwater supply to the steam generators) to maintain a hot shutdown condition
for up to 72 hours. No fission product barrier degradation would be expected if the SSF is
functioning as intended.
Indication of continuing core cooling degradation is manifested by CSFST Core Cooling RED
PATH conditions being met. (ref. 2).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2).
Each essential bus has a dedicated diesel generator (D/G A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The D/Gs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 3).
Four hours is the station blackout coping time (ref 2).
Indication of continuing core cooling degradation must be based on fission product barrier
monitoring with particular emphasis on Emergency Coordinator judgment as it relates to
imminent Loss or Potential Loss of fission product barriers and degraded ability to monitor
fission product barriers. Indication of continuing core cooling degradation is manifested by
CSFST Core Cooling RED PATH conditions being met (ref. 2.
NEI-9901 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 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 essential bus by the end of the
analyzed station blackout coping period. Beyond this time, plant responses and event
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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.
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.
CNS Basis Reference(s):
1.
2.
3.
4.
5.
6.

UFSAR Section 8.4.2 Station Blackout Duration
EP/1/A/5000/F-0 Critical Safety Function Status Tress - Core Cooling
UFSAR Section 8.0 Electric Power
AP/1(2)/A/5500/007 Loss of Normal Power
ECA-0.0 EP/I1 (2)/5000/ECA-0.0 Loss of All AC Power
NEI 99-01 SG1
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Category:

S -System Malfunction

Subcategory:

1 - Loss of Essential AC Power

Initiating Condition:

Loss of all AC and vital DC power sources for 15 minutes or longer

EAL:
SG1.2

General Emergency

Loss of all offsite and all onsite AC power capability, Table S-1, to essential 4160V buses
1(2)ETA and 1(2)ETB for > 15 min.
AND
Loss of all 125 VDC power based on battery bus voltage indications < 105 VDC on all
vital DC buses EDA, EDD, EDB and EDC 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:
" ATC (Train A)
" SATA (Train A)
*

ATD (Train B)

*

SATB (Train B)

Onsite:
" D/G A (Train A)
•

D/G B (Train B)

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
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Definition(s):
None
CNS Basis:
This EAL is indicated by the loss of all offsite and onsite emergency AC power capability to
4160V emergency buses ETA and ETB 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.
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Station Auxiliary Transformers (1ATC & 1ATD). Additionally, a
standby source of power to each 4160V essential bus is provided from the 6.9KV offsite power
system via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (DIG A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The D/Gs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
An Alternate AC power source, the Standby Shutdown Diesel Generator, which provides
power to the Standby Shutdown System, is located in the Safe Shutdown Facility (SSF). This
AC power source must be started locally from the SSF Control Room. The SSF Diesel
Generator has sufficient capability to operate equipment necessary to maintain a safe
shutdown condition for the 4 hour SBO event (ref. 1).
Four 125 VDC distribution centers are provided for the 125VDC Vital Instrumentation and
Control Power System. Four distribution centers (EDA, EDD, EDB and EDC), one per load
group, supply the four independent channels of vital instrumentation and control, and are each
powered directly from an independent 125 volt battery and battery charger. Each of the four
distribution centers supplies one DC panel board and one 125VDC-120VAC static inverter
(ref. 1, 3).
The Class 1E DC loads have an operating voltage range of 105 to 135 volts. The minimum
battery discharge voltage (requiring opening the degraded battery output breaker) is 105 VDC
(ref. 1, 3).
NEI-9901 Basis:
This IC addresses a concurrent and prolonged loss of both essential AC and Vital DC power.
A loss of all essential 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
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sustained loss of both essential 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.
CNS Basis Reference(s):
1.
2.
3
4.
5.

UFSAR Section 8.0 Electric Power
AP/1(2)/A/5500/007 Loss of Normal Power
AP/1 (2)/A/5500/029 Loss of Vital or Aux Control Power
ECA-0.0 EP/1(2)/5000/ECA-0.0 Loss of All AC Power
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 all 125 VDC power based on battery bus voltage indications < 105 VDC on all
vital DC buses EDA, EDC, EDB, EDD and 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
CNS Basis:
Four 125 VDC distribution centers are provided for the 125VDC Vital Instrumentation and
Control Power System. Four distribution centers (EDA, EDC, EDB and EDD), one per load
group, supply the four independent channels of vital instrumentation and control, and are each
powered directly from an independent 125 volt battery and battery charger. Each of the four
distribution centers supplies one DC panel board and one 125VDC-120VAC static inverter
(ref. 1, 2).
The Class 1E DC loads have an operating voltage range of 105 to 135 volts. The minimum
battery discharge voltage (requiring opening the degraded battery output breaker) is 105 VDC
(ref. 1, 2).
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 SG1.
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CNS Basis Reference(s):
1. UFSAR Section 8.0 Electric Power

2 AP/1(2)/A/5500/029 Loss of Vital or Aux Control Power
3. NEI 99-01 SS8
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Category:

S - System Malfunction

Subcategory:

3 - Loss of Control Room Indications

Initiating Condition:

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

*

NCS level

" NCS pressure
" In-core T/C temperature
" Level in at least one S/G
*

Auxiliary or emergency feed flow in
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.
CNS Basis:
SAFETY SYSTEM parameters listed in Table S-1 are monitored in the Control Room through
a combination of hard control panel indicators as well as computer based information systems.
The Operator Aid Computer (OAC), which displays SPDS required information, serves as a
redundant compensatory indicator which may be utilized in lieu of normal Control Room
indicators (ref. 1, 2).
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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
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-1022) 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 NCS 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.
CNS Basis Reference(s):
1. UFSAR Section 7.5 Safety-Related Display Instrumentation
2. OP/1(2)/A/6700/003 Operation With the Operator Aid Computer Out of Service
3. NEI 99-01 SU2
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Category:

S - System Malfunction

Subcategory:

3 - Loss of Control Room Indications

Initiating Condition:

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

*

NCS level

•

NCS pressure

*

In-core T/C temperature

•

Level in at least one S/G

*

Auxiliary or emergency feed flow in
at least one S/G

Table S-3

Significant Transients

•

Reactor trip

•

Runback > 25% thermal power

*

Electrical load rejection > 25%
electrical load
Safety injection actuation

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
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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.
CNS Basis:
SAFETY SYSTEM parameters listed in Table S-1 are monitored in the Control Room through
a combination of hard control panel indicators as well as computer based information systems.
The Operator Aid Computer (OAC), which displays SPDS required information, serves as a
redundant compensatory indicator which may be utilized in lieu of normal Control Room
indicators (ref. 1, 2).
Significant transients are listed in Table S-2 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 or 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 NCS 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,
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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.
CNS Basis Reference(s):
1. UFSAR Section 7.5 Safety-Related Display Instrumentation
2. OP/1(2)/A/6700/003 Operation with the Operator Aid Computer Out of Service
3. NEI 99-01 SA2
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Category:

S - System Malfunction

Subcategory:

4 - NCS Activity

Initiating Condition:

Reactor coolant activity greater than Technical Specification allowable
limits

EAL:
SU4.1

Unusual Event

NCS activity > Technical Specification 3.4.16 limits
Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
CNS Basis:
Technical Specification Section 3.4.16, as modified in the Facility Operating License, limits NC
System Dose Equivalent 1-131 to < 0.46 pCi/gm. Technical Specification Section 3.4.16 also
limits NC System Dose Equivalent Xe-133 to < 280 pCi/gm. (ref 1, 2).
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 lCs FA1 or the Recognition
Category R ICs.
CNS Basis Reference(s):
1. CNS Technical Specifications section 3.4.16 RCS Specific Activity
2. Facility Operating License Attachment B
3. NEI 99-01 SU3
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Category:

S - System Malfunction

Subcategory:

5 - NCS Leakage

Initiating Condition:

NCS leakage for 15 minutes or longer

EAL:
SU5.1

Unusual Event

NCS unidentified or pressure boundary leakage > 10 gpm for > 15 min.
OR
NCS identified leakage > 25 gpm for > 15 min.
OR
Leakage from the NCS 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
CNS Basis:

Identified leakage includes 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, 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 NCS leakage
through a steam generator to the secondary system (ref. 1).
Unidentified leakage is all leakage (except RCP seal water injection or leakoff) that is not
identified leakage (ref. 1).
Pressure Boundary leakage is leakage (except SG leakage) through an unisolable fault in an
NCS component body, pipe wall, or vessel wall (ref. 1)
NCS leakage outside of the containment that is not considered identified or unidentified
leakage per Technical Specifications includes leakage via interfacing systems such as NCS to
the Component Cooling Water (KC), or systems that directly see NCS pressure outside
containment such as Chemical & Volume Control System (NV), Nuclear Sampling system
(NM) and Residual Heat Removal (ND) system (when in the shutdown cooling mode) (ref. 2)
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Escalation of this EAL to the Alert level is via Category F, Fission Product Barrier Degradation,
EAL FA1.1.
NEI 99-01 Basis:
This IC addresses NCS leakage which may be a precursor to a more significant event. In this
case, NCS 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 NCS 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
NCS 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 NCS 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.
CNS Basis Reference(s):
1. CNS Technical Specifications Definitions section 1.1
2. UFSAR Section 5.2.5.2.1 Intersystem Leakage
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 manual trip action taken at the reactor control console
(manual reactor trip switches or turbine manual trip) is success 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
CNS Basis:
The first condition of this EAL identifies the need to cease critical reactor operations by
actuation of the automatic Reactor Protection 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. A successful trip has therefore occurred when
there is sufficient rod insertion from the trip of RPS to bring the reactor power below the
immediate shutdown decay heat level of 5% (ref. 2, 3, 4).
For the purposes of emergency classification, successful manual trip actions are those which
can be quickly performed from the reactor control console (i.e., manual trip switches or turbine
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trip). Reactor shutdown achieved by use of other trip actions specified in EP/1(2)/A/5000/FRS.1 Response to Nuclear Power Generation/ATWS (such as depressing manual pushbutton
on turbine control panel, emergency boration or manually driving control rods) do not
constitute a successful manual trip (ref. 4).
Following any automatic RPS trip signal, EP/1(2)/A/5000/E-0 (ref. 2) and EP/1(2)/A/5000/FRS.1 (ref. 3) prescribe insertion of redundant manual trip signals 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 (ref.

4).
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, then consideration should be given to evaluating the fuel
for potential damage, and the reporting requirements of 50.72 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
RP/0/A/5000/001

I

Rev. 0

1

Page 173 of 255

ATTACHMENT 1
EAL Bases
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 FA1. Absent the plant conditions needed to meet either IC SA6 or FA1, an
Unusual Event declaration is appropriate for this event.
A reactor shutdown is determined in accordance with applicable Emergency Operating
Procedure criteria.
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.
" Ifthe 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.
CNS Basis Reference(s):
1. CNS Technical Specifications section 3.3.1 Reactor Trip System (RTS) Instrumentation
2. EP/1 (2)/A/5000/E-0 Reactor Trip or Safety Injection
3. EP/1(2)/A/5000/F-0 Critical Safety Function Status Trees - Subcriticality
4. EP/1(2)/A/5000/FR-S.1 Response to Nuclear Power Generation/ATWS
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 manual trip action taken at the reactor control console
(manual reactor trip switches or turbine manual trip) is success 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
CNS 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 (reactor power < 5%). (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 a manual 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. A successful trip has therefore occurred when
there is sufficient rod insertion from the trip of RPS to bring the reactor power below the
immediate shutdown decay heat level of 5% (ref. 2, 3 4).
For the purposes of emergency classification, successful manual trip actions are those which
can be quickly performed from the reactor control console (i.e., manual trip switches or turbine
trip). Reactor shutdown achieved by use of other trip actions specified in EP/1 (2)/A/5000/FRRP/O/A/5000/001

Rev. 0

Page 175 of 255

ATTACHMENT 1
EAL Bases
S.1 Response to Nuclear Power Generation/ATWS (such as depressing manual pushbutton
on turbine control panel, emergency boration or manually driving control rods) do not
constitute a successful manual trip (ref. 4).
If both subsequent automatic and subsequent manual reactor trip actions in the Control Room
fail to reduce reactor power below the power associated with the safety system design (< 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.
A reactor shutdown is determined in accordance with applicable Emergency Operating
Procedure criteria.
RP/OIAI5000/001
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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.

CNS Basis Reference(s):
1. CNS Technical Specifications section 3.3.1 Reactor Trip System (RTS) Instrumentation
2. EP/I1(2)/A/5000/E-0 Reactor Trip or Safety Injection
3. EP/1(2)/A/5000/F-0 Critical Safety Function Status Trees - Subcriticality
4. EP/1(2)/A/5000/FR-S.1 Response to Nuclear Power Generation/ATWS
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
>_5%
AND
Manual trip actions taken at the reactor control console (manual reactor trip switches or
turbine manual trip) are 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
CNS 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 energy in excess of the heat load for which the safety systems were
designed.
For the purposes of emergency classification, successful manual trip actions are those which
can be quickly performed from the reactor control console (i.e., manual trip switches or turbine
trip). Reactor shutdown achieved by use of other trip actions specified in EP/1 (2)/AI5000/FRS.1 Response to Nuclear Power Generation/ATWS (such as depressing manual pushbutton
on turbine control panel, emergency boration or manually driving control rods) do not
constitute a successful manual trip (ref. 4).
5% rated power is a minimum reading on the power range scale that indicates continued
power production. It also approximates the decay heat which the shutdown systems were
designed to remove and is indicative of a condition requiring immediate response to prevent
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subsequent core damage. 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 5 % power (ref. 1).
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 RTS 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
RTS.
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 backpanels 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 NCS 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 FS1. 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.
CNS Basis Reference(s):
1. CNS Technical Specifications section 3.3.1 Reactor Trip System (RTS) Instrumentation
2. EP/1(2)/A/5000/E-0 Reactor Trip or Safety Injection
3. EP/I1(2)/A/5000/F-0 Critical Safety Function Status Trees - Subcriticality
RPIO/AI5000IOO1
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4. EP/I1(2)/A/5000/FR-S.1 Response to Nuclear Power Generation/ATWS
5. NEI 99-01 SA5
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Category:

S - System Malfunction

Subcategory:

2 - RPS Failure

Initiating Condition:

Inability to shut down the reactor causing a challenge to core cooling
or NCS heat removal

EAL:
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:
•

Core Cooling RED PATH conditions met

*

Heat Sink RED PATH conditions met

Mode Applicability:
1 - Power Operation
Definition(s):
None
CNS Basis:
This EAL addresses the following:
*

Any automatic reactor trip signal 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 (EAL SA6.1), 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 NCS barriers.
Reactor shutdown achieved by use of EP/1(2)/A/5000/FR-S.1 Response to Nuclear Power
Generation/ATWS (such as depressing manual pushbutton on turbine control panel,
emergency boration or manually driving control rods) are also credited as a successful manual
RP/O/AI5000/O01
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trip provided reactor power can be reduced below 5% before indications of an extreme
challenge to either core cooling or heat removal exist (ref. 1, 4).
5% rated power is a minimum reading on the power range scale that indicates continued
power production. It also approximates the decay heat which the shutdown systems were
designed to remove and is indicative of a condition requiring immediate response to prevent
subsequent core damage. 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 5 % power (ref. 1, 4).
Indication of continuing core cooling degradation is manifested by CSFST Core Cooling RED
PATH conditions being met (ref. 2).
Indication of inability to adequately remove heat from the NCS is manifested by CSFST Heat
Sink RED PATH conditions being met (ref. 3).
NEI 99-01 Basis:
This IC addresses a failure of the RTS 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 NCS. 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 FG1.
CNS Basis Reference(s):
1. EP/1(2)/A/5000/F-0 Critical Safety Function Status Trees - Subcriticality
2. EP/1(2)/A/5000/F-0 Critical Safety Function Status Tress - Core Cooling
3. EP/1 (2)/A/5000/F-0 Critical Safety Function Status Tress - Heat Sink
4. EP/I1(2)/A/5000/FR-S.1 Response to Nuclear Power Generation/ATWS
5. 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 ORO communication methods
OR
Loss of all Table S-4 NRC communication methods
Table S-4

Communication Methods

System

Onsite

Public Address

X

Internal Telephones

X

Onsite Radios

X

ORO

NRC

DEMNET

X

Commercial Telephones

X

X

Satellite Phones

X

X

Cellular Phones

X

X

NRC Emergency Telephone System (ETS)

X

X

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
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CNS Basis:
Onsite/offsite communications include one or more of the systems listed in Table S-4 (ref. 1).
Public Address System
The Catawba Plant public address 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. Plantwide instructions are issued using the paging feature.
Internal Telephone System
The Catawba Site PBX telephone system provides communication capability between
telephone stations located within the plant by dialing the four-digit telephone station code.
On-site Radio System
Radio systems can be used for communication among operators, off-site monitoring teams,
the control room, TSC and EOF.
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.
Commercial Telephones
Commercial telephone lines, which supply public telephone communications, are employed by
Duke Energy. The local service provider provides primary and secondary power for their lines
at the Central Office.
Satellite Phones
A portable satellite telephones are available which enable communication when all other
phone systems are inoperable, e.g. following a major external event. These portable systems
can be powered by internal batteries, external DC sources as well as external AC sources.
Cellular Phones
Cellular phones may be used during emergencies if other communications means are not
readily available or are inoperable. These phones are not expected to be used in the Control
Room or Power Block due to interference with plant equipment and loss of signal to the
phone.

RP/°/A/5000/°I1

Rev. 0

Page 184 of 255

ATTACHMENT 1
EAL Bases
NRC Emergency Telephone System
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 Catawba Control Room, Technical
Support Center, and Emergency Operations Facility and can be used to establish NRC
Emergency Notification System (ENS) and Health Physics Network (HPN) capability.
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 onsite 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, York,
Gaston and Mecklenburg County EOCs
The third EAL addresses a total loss of the communications methods used to notify the NRC
of an emergency declaration.
CNS Basis Reference(s):
1. CNS Emergency Plan Section F Emergency Communications
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

EITHER:
Any penetration is not isolated within 15 min. of a VALID containment isolation signal
OR
Containment pressure > 3 psig with < one full train of containment cooling 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.
CNS Basis:
The containment Phase B pressure setpoint (3 psig, ref. 1, 2) is the pressure at which the
containment cooling systems should actuate and begin performing their function.
One full train of containment cooling operating per design is considered (ref. 1, 2):
" One train of Containment Air Return Fan System (VX-CARF), and
" One train of Containment Spray System (NS)
Once the Residual Heat Removal system is taking suction from the containment sump, with
containment pressure greater than 3 psig and procedural guidance, one train of containment
spray is manually aligned to the containment sump. If unable to place one NS train in service
or without an operating train of VX-CARF (the CARF with a 10-minute delay) within 15 minutes
this EAL has been exceeded. At this point a significant portion of the ice in the ice condenser
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would have melted and the NS system would be needed for containment pressure control.
The Unusual Event threshold applies after automatic or manual alignment of the containment
spray system has been attempted with containment pressure greater than 3 psig and less than
one full train of NS is operating for greater than or equal to 15 minutes.
The Unusual Event threshold also applies if containment pressure is greater than 3 psig and at
least one train of VX-CARF is not operating after a 10 minute delay for greater than or equal to
15 minutes. Without a single train of VX-CARF in service following actuation, the Unusual
Event should be declared regardless of whether ECCS is in injection or sump recirculation
mode after 15 minutes.
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 AOPs 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 15minute 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 FS1 if there were a
concurrent loss or potential loss of either the Fuel Clad or NCS fission product barriers.
CNS Basis Reference(s):
1.
2.
3.
4.
5.

CNS Technical Specification 3.6.6
CNS Technical Specification 3.6.6 Bases
CNS Technical Specification 3.3.2
UFSAR Section 6.2 Containment Systems
NEI 99-01 SU7
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Category:

S - System Malfunction

Subcategory:

9 - Hazardous Event Affecting Safety Systems

Initiating Condition:

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 postevent 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.
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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 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.
CNS 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 (ref. 2).

*

External flooding may be due to high lake level. CNS plant yard elevation is 593.5 ft MSL.
The minimum external access elevation for the Auxiliary, Turbine and Service Buildings is
594.0 ft MSL (ref. 1, 3).

*

Seismic Category I structures are analyzed to withstand a sustained, design wind velocity
of at least 95 mph. (ref. 4).

*

Areas containing functions and systems required for safe shutdown of the plant are
identified by fire area in the fire response procedure (ref. 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.
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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.
Escalation of the emergency classification level would be via IC FS1 or RS1.
CNS Basis Reference(s):
1. RP/O/A/5000/007 Natural Disaster and Earthquake
2. AP/O/A/5500/030 Plant Flooding
3. UFSAR Section 3.4 Water Level (Flood) Design
4. Updated FSAR Section 3.3.1 Wind Loadings
5. AP/O/A/5500/045 Plant Fire
6. NEI 99-01 SA9
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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 cask/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. Formal offsite planning is not required because the postulated worst-case
accident involving an ISFSI has insignificant consequences to the public health and safety.
An Unusual Event is declared on the basis of the occurrence of an event of sufficient
magnitude that a loaded cask CONFINEMENT BOUNDARY is damaged or violated.
A hostile security event that leads to a potential loss in the level of safety of the ISFSI is a
classifiable event under Security category EAL HS1.1.
Minor surface damage that does not affect storage cask/canister boundary is excluded from
the scope of these EALs.
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Category:

E - ISFSI

Sub-category:

None

Initiating Condition:

Damage to a loaded cask CONFINEMENT BOUNDARY

EAL:
EUI.1

Notification of Unusual Event

Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-contact
radiation reading on the surface of a loaded Vertical Storage Cask (VSC) > any of the
following:
* 100 mrem/hr (neutron + gamma) on the side of the VSC
* 100 mrem/hr (neutron + gamma) on the top of the VSC
* 200 mrem/hr (neutron + gamma) at the air inlets or outlets of the VSC
Mode Applicability:
All
Definition(s):
CONFINEMENTBOUNDARY- The barrier(s) between spent fuel and the environment once
the spent fuel is processed for dry storage. As related to the CNS ISFSI, Confinement
Boundary is defined as the Transportable Storage Canister (TSC) for both NAC-UMS and
MAGNASTOR storage systems.
CNS Basis:
The CNS ISFSI utilizes two designs for dry spent fuel storage:
" The NAC-UMS dry spent fuel storage system
*

The MAGNASTOR dry spent fuel storage system

Both systems consist of a Transportable Storage Canister (TSC) and concrete Vertical
Storage Cask (VSC). The TSC is the CONFINEMENT BOUNDARY for both systems. The
TSC is welded and designed to provide confinement of all radionuclides under normal, offnormal, and accident conditions (ref. 1, 2).
Confinement boundary is defined as the barrier(s) between spent fuel and the environment
once the spent fuel is processed for dry storage. Therefore, damage to a confinement
boundary must be a confirmed physical breach between the spent fuel and the environment
for the TSC.
The values shown represent 2 times the limits specified in the ISFSI Certificate of Compliance
Technical Specification for radiation external to a loaded VSC for a NAC-UMS canister (ref. 1).
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The specified ISFSI dose limits are based on surveys taken consistent with the locations
specified in the associated Technical Specification (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 ISFSIs are covered under ICs HU1 and HA1.
CNS Basis Reference(s):
1. NAC-UMS Certificate of Compliance #1015 Technical Specifications
2. MAGNASTOR Certificate of Compliance #1031 Technical Specifications
3. NEI 99-01 E-HU1
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Category F - Fission Product Barrier Degradation
EAL Group: Hot Conditions (NCS temperature > 2000 F); 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 (NCS): The NCS Barrier includes the NCS 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 Barrier includes the containment 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
containment 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 eitherFuel Clad or NCS
Site Area Emergency:
Loss or potential loss of any two barriers
GeneralEmergency:
Loss of any two barriersand loss or potentialloss 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 NCS Barrier are weighted more heavily than the
Containment Barrier.
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" Unusual Event ICs associated with NCS 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
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
CNS design and operating characteristics.
" As used in this category, the term NCS leakage encompasses not just those types
defined in Technical Specifications but also includes the loss of NCS 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 NCS due to the asdesigned/expected operation of a relief valve is not considered to be NCS 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 NCS 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 NCS 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:

Fission Product Barrier Degradation

Subcategory:

N/A

Initiating Condition:

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

EAL:
FAI.1

Alert

Any loss or any potential loss of either Fuel Clad or NCS (Table F-1)
Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
CNS Basis:
Fuel Clad, NCS 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 NCS barriers are weighted more heavily than
the Containment barrier. Unlike the Containment barrier, loss or potential loss of either the
Fuel Clad or NCS 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 NCS barrier results in declaration
of a Site Area Emergency under EAL FS1.1
NEI 99-01 Basis:
None
CNS 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
CNS Basis:
Fuel Clad, NCS 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 NCS 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 NCS 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
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CNS 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:
General Emergency

FGI.1

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
CNS Basis:
Fuel Clad, NCS 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, NCS and Containment barriers

*

Loss of Fuel Clad and NCS barriers with potential loss of Containment barrier

" Loss of NCS and Containment barriers with potential loss of Fuel Clad barrier
*

Loss of Fuel Clad and Containment barriers with potential loss of NCS barrier

NEI 99-01 Basis:
None
CNS 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. NCS or SG Tube Leakage
B. Inadequate Heat removal
C. CMT Radiation / NCS 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 B would be assigned
"FC Loss B.1 ," the third Containment barrier Potential Loss in Category D would be assigned
"CMT P-Loss D.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
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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 NCS barriers and a Potential Loss of the Containment barrier can occur. Barrier
Losses and Potential Losses are then applied to the algorithms given in EALs FG1.1, FS1.1,
and FAI.1 to determine the appropriate emergency classification.
In the remainder of this Attachment, the Fuel Clad barrier threshold bases appear first,
followed by the NCS 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
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Barrier:

Fuel Clad

Category:

1. NCS or SG Tube Leakage

Degradation Threat:

Loss

Threshold:
None
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Barrier:

Fuel Clad

Category:

1. NCS or SG Tube Leakage

Degradation Threat:

Potential Loss

Threshold:
None
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Barrier:

Fuel Clad

Category:

B. Inadequate Heat Removal

Degradation Threat:

Loss

Threshold:
1. CSFST Core Cooling-RED Path conditions met
Definition(s):
None
Basis:
Plant-Specific
Critical Safety Function Status Tree (CSFST) Core Cooling-RED path indicates significant
core exit superheating and core uncovery. The CSFSTs are normally monitored using the
SPDS display on the Operator Aid Computer (OAC) (ref. 1).
Generic
This reading indicates temperatures within the core are sufficient to cause significant
superheating of reactor coolant.
CNS Basis Reference(s):
1. EP/1(2)/5000/F-0 Critical Safety Function Status Trees
2.

EP/1(2)/A/5000/FR-C.1 Response to Inadequate Core Cooling

3.

EP/1 (2)/A/5000/FR-C.2 Response to Degraded Core Cooling

4.

NEI 99-01 Inadequate Heat Removal Fuel Clad Loss 2.A
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Barrier:

Fuel Clad

Category:

B. Inadequate Heat Removal

Degradation Threat:

Potential Loss

Threshold:
1. CSFST Core Cooling-ORANGE Path conditions met
Definition(s):
None
Basis:
Plant-Specific
Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path indicates indicates
subcooling has been lost and that some fuel clad damage may potentially occur. The CSFSTs
are normally monitored using the SPDS display on the Operator Aid Computer (OAC) (ref. 1).
Generic
This reading indicates a reduction in reactor vessel water level sufficient to allow the onset of
heat-induced cladding damage.
CNS Basis Reference(s):
1.

EP/1(2)/5000/F-0 Critical Safety Function Status Trees

2.

EP/1(2)/A/5000/FR-C.1 Response to Inadequate Core Cooling

3.

EP/1 (2)/A/5000/FR-C.2 Response to Degraded Core Cooling

4.

NEI 99-01 Inadequate Heat Removal Fuel Clad Loss 2.A
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Barrier:

Fuel Clad

Category:

B. Inadequate Heat Removal

Degradation Threat:

Potential Loss

Threshold:
2. CSFST Heat Sink-RED Path conditions met
AND
Heat sink is required
Definition(s):
None
Basis:
Plant-Specific
In combination with NCS Potential Loss B.1, meeting this threshold results in a Site Area
Emergency.
Critical Safety Function Status Tree (CSFST) Heat Sink-RED path indicates the ultimate heat
sink function is under extreme challenge and that some fuel clad damage may potentially
occur (ref. 1).
The CSFSTs are normally monitored using the SPDS display on the Operator Aid Computer
(OAC) (ref. 1).
The phrase "and heat sink required" precludes the need for classification for conditions in
which NCS pressure is less than SG pressure or Heat Sink-RED path entry was created
through operator action directed by an EOP. For example, FR-H.1 is entered from CSFST
Heat Sink-Red. Step 2 tells the operator to determine if heat sink is required by checking that
NCS pressure is greater than any non-faulted SG pressure and NCS Thot is greater than
3501F. If these conditions exist, Heat Sink is required. Otherwise, the operator is to either
return to the procedure and step in effect or place ND in service for heat removal. For large
LOCA events inside the Containment, the SGs are moot because heat removal through the
containment heat removal systems takes place. Therefore, Heat Sink Red should not be
required and, should not be assessed for EAL classification because a LOCA event alone
should not require higher than an Alert classification. (ref. 2)
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Generic
This condition indicates an extreme challenge to the ability to remove NCS 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.
CNS Basis Reference(s):
1.

EP/1(2)/5000/F-0 Critical Safety Function Status Trees

2.

EP/1(2)/A/5000/FR-H.1 Response to Loss of Secondary Heat Sink

3.

NEI 99-01 Inadequate Heat Removal Fuel Clad Loss 2.B

I RP/O/A/5000/001

I

Rev. 0

Page 208 of 255

ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases
Barrier:

Fuel Clad

Category:

C. CMT Radiation / NCS Activity

Degradation Threat:

Loss

Threshold:
1. EMF53A/B > Table F-2 column "FC Loss"

Table F-2 Containment Radiation - R/hr (EMF53AIB)
Time After(Hs)FC
S/D
(Hrs.)

Loss

NCS Loss

CMTLs
Potential
Loss

0-1

550

8.8

5500

1-2

400

8.4

4000

2-8

160

7.0

1600

>8

100

6.2

1000

Definition(s):
None
Basis:
Plant-Specific
The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is
monitored by the containment high range monitors, EMF53A & B. EMF53A & B are located
inside containment. The detector range is approximately 1 to 1 E8 R/hr (logarithmic scale).
Radiation Monitors EMF53A & B provide a diverse means of measuring the containment for
high level gamma radiation. (ref. 1).
The Table F-2 values, column FC Loss represents, based on core damage assessment
procedure, the expected containment high range radiation monitor (EMF53A & B) response
based on a LOCA, for periods of 1, 2, 8 and 16 hours after shutdown, no sprays and NCS
pressure < 1600 psig with -2% fuel failure (ref. 2).
The value is derived as follows:
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RPIOIA/5000/015 Figure 3 Containment Radiation Level vs. Time for 100% Clad Damage 1,2,
8 and 16 hours after shutdown without spray and NCS pressure < 1600 psig x 0.02 (rounded)
(ref. 2).
Generic
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
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 NCS Barrier
Loss threshold C.1 since it indicates a loss of both the Fuel Clad Barrier and the NCS Barrier.
Note that a combination of the two monitor readings appropriately escalates the ECL to a Site
Area Emergency.
CNS Basis Reference(s):
1. IP/0/3314/004 Radiation Monitoring System RP-2C High Range Process Channel
Calibration
2. RP/0/A/5000/015 Core Damage Assessment
3. NEI 99-01 CMT Radiation / RCS Activity Fuel Clad Loss 3.A
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Barrier:

Fuel Clad

Category:

C. CMT Radiation / NCS Activity

Degradation Threat:

Loss

Threshold:
2. Dose equivalent 1-131 coolant activity > 300 pCi/gm
Definition(s):
None
Basis:
Plant-Specific
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
concentration is well above that expected for iodine spikes and corresponds to about 2% fuel
clad damage. When reactor coolant activity reaches this level the Fuel Clad barrier is
considered lost. (ref. 1).
Generic
This threshold indicates that NCS 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.
There is no Potential Loss threshold associated with NCS Activity / Containment Radiation.
CNS Basis Reference(s):
1. RP/O/A/5000/015 Core Damage Assessment
2. NEI 99-01 CMT Radiation / RCS Activity Fuel Clad Loss 3.B

IRP/0/A/5000/001

I

Rev. 0

Page 211 of 255

ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases
Barrier:

Fuel Clad

Category:

C. CMT Radiation / NCS Activity

Degradation Threat:

Potential Loss

Threshold:

None
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Barrier:

Fuel Clad

Category:

0. CMT Integrity or Bypass

Degradation Threat:

Loss

Threshold:
None
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Barrier:

Fuel Clad

Category:

D. CMT Integrity or Bypass

Degradation Threat:

Potential Loss

Threshold:
None
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Barrier:

Fuel Clad

Category:

E. Emergency Coordinator Judgment

Degradation Threat:

Loss

Threshold:
1. Any condition in the opinion of the Emergency Coordinator that indicates loss of the
Fuel Clad barrier
Definition(s):
None
Basis:
Plant-Specific

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 two hours
based on a projection of current safety system performance. The term "imminent" refers
to recognition of the inability to reach safety acceptance criteria before completion of all
checks.
* Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.
*

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

Generic
This threshold addresses any other factors that are to be used by the Emergency Coordinator
in determining whether the Fuel Clad barrier is lost.

CNS Basis Reference(s):
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 opinion of the Emergency Coordinator that indicates potential loss
of the Fuel Clad barrier
Basis:
Plant-Specific
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 two hours
based on a projection of current safety system performance. The term "imminent" refers
to recognition of the inability to reach safety acceptance criteria before completion of all
checks.

*

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

*

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

Generic
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.
CNS Basis Reference(s):
1.

NEI 99-01 Emergency Director Judgment Potential Fuel Clad Loss 6.A
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Barrier:

Reactor Coolant System

Category:

A. NCS or SG Tube Leakage

Degradation Threat:

Loss

Threshold:
1. An automatic or manual ECCS (SI) actuation required by EITHER:
" UNISOLABLE NCS 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.
Basis:
Plant-Specific
ECCS (SI) actuation is caused by (ref. 1):
" Pressurizer pressure < 1845 psig
" Containment pressure > 1.2 psig
Generic
This threshold is based on an UNISOLABLE NCS 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 NCS Barrier.
This threshold is applicable to unidentified and pressure boundary leakage, as well as
identified leakage. It is also applicable to UNISOLABLE NCS 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 1 .A will also be met.
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CNS Basis Reference(s):
1. EP/1 (2)/A/5000/E-0 Reactor Trip or Safety Injection
2. EP/1(2)/A/5000/E-3 Steam Generator Tube Rupture
3. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Loss 1.A
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Barrier:

Reactor Coolant System

Category:

A. NCS or SG Tube Leakage

Degradation Threat:

Potential Loss

Threshold:
1. CSFST Integrity-RED path conditions met
Definition(s):
None
Basis:
Plant-Specific
The "Potential Loss" threshold is defined by the CSFST Reactor Coolant Integrity - RED path.
CSFST NCS Integrity - Red Path plant conditions and associated PTS Limit Curve A indicates
an extreme challenge to the safety function when plant parameters are to the left of the limit
curve following excessive NCS cooldown under pressure (ref. 1, 2).
Generic
This condition indicates an extreme challenge to the integrity of the NCS pressure boundary
due to pressurized thermal shock - a transient that causes rapid NCS cooldown while the
NCS is in Mode 3 or higher (i.e., hot and pressurized).
CNS Basis Reference(s):
1. EP/1(2)/A/5000/F-0 Critical Safety Function Status Trees
2. EP/I1(2)/A/5000/FR-P.1 Response to Imminent Pressurized Thermal Shock Condition
3. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Potential Loss 1..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. CSFST Heat Sink-RED path conditions met
AND
Heat sink is required
Definition(s):
None
Basis:
Plant-Specific
In combination with FC Potential Loss B.2, meeting this threshold results in a Site Area
Emergency.
Critical Safety Function Status Tree (CSFST) Heat Sink-RED path indicates the ultimate heat
sink function is under extreme challenge and that some fuel clad damage may potentially
occur (ref. 1).
The CSFSTs are normally monitored using the SPDS display on the Operator Aid Computer
(OAC) (ref. 1).
The phrase "and heat sink required" precludes the need for classification for conditions in
which NCS pressure is less than SG pressure or Heat Sink-RED path entry was created
through operator action directed by an EOP. For example, FR-H.1 is entered from CSFST
Heat Sink-Red. Step 2 tells the operator to determine if heat sink is required by checking that
NCS pressure is greater than any non-faulted SG pressure and NCS Thot is greater than
3500 F. If these conditions exist, Heat Sink is required. Otherwise, the operator is to either
return to the procedure and step in effect or place ND in service for heat removal. For large
LOCA events inside the Containment, the SGs are moot because heat removal through the
containment heat removal systems takes place. Therefore, Heat Sink Red should not be
required and, should not be assessed for EAL classification because a LOCA event alone
should not require higher than an Alert classification. (ref. 1, 2).
Generic
This condition indicates an extreme challenge to the ability to remove NCS heat using the
steam generators (i.e., loss of an effective secondary-side heat sink). This condition
represents a potential loss of the NCS Barrier. In accordance with EOPs, there may be
RP/O/AI5000/O01
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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 NCS heat removal may result in fuel heatup sufficient to damage the cladding and increase NCS pressure to the point where mass will
be lost from the system.
CNS Basis Reference(s):
1.

EP/1(2)/5000/F-0 Critical Safety Function Status Trees

2.

EP/1(2)/A/5000/FR-H.1 Response to Loss of Secondary Heat Sink

3.

NEI 99-01 Inadequate Heat Removal NCS Loss 2.B
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Barrier:

Reactor Coolant System

Category:

C. CMT Radiation/ NCS Activity

Degradation Threat:

Loss

Threshold:
1. EMF53A/B > Table F-2 column "NCS Loss"

Table F-2 Containment Radiation - R/hr (EMF53AIB)
Time After(Hs)FC
S/D
(Hrs.)

Loss

NCS Loss

CMT Ls
Potential
Loss

0-1

550

8.8

5500

1-2

400

8.4

4000

2-8

160

7.0

1600

>8

100

6.2

1000

Definition(s):
N/A
Basis:
Plant-Specific
The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is
monitored by the containment high range monitors, EMF53A & B. EMF53A & B are located
inside containment. The detector range is approximately 1 to 1E8 R/hr (logarithmic scale).
Radiation Monitors EMF53A & B provide a diverse means of measuring the containment for
high level gamma radiation. (ref. 1).
The value specified represents, based on core damage assessment procedure
RP/O/A/5000/015 Figure 1, the expected containment high range radiation monitor (EMF53A &
B) response based on a LOCA, for periods of 1, 2, 8 and 16 hours after shutdown with no fuel
failure (ref. 2).
The value is derived as follows:
RP/O/A/50001015 Figure 1 Containment Radiation Level vs. Time for RCS Release for periods
of 1, 2, 8 and 16 hours after shutdown (rounded) (ref. 2).
RP/0/A/5000/001
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Generic
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 NCS Barrier only.
There is no Potential Loss threshold associated with NCS Activity / Containment Radiation.
CNS Basis Reference(s):
1. IP/0/3314/004 Radiation Monitoring System RP-2C High Range Process Channel
Calibration
2. RP/O/A/5000/015 Core Damage Assessment
3. NEI 99-01 CMT Radiation / RCS Activity NCS Loss 3.A
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Barrier:

Reactor Coolant System

Category:

B. CMT Radiation/ NCS Activity

Degradation Threat:

Potential Loss

Threshold:
I None
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Barrier:

Reactor Coolant System

Category:

D. CMT Integrity or Bypass

Degradation Th reat:

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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Barrier:

Reactor Coolant System

Category:

E. Emergency Coordinator Judgment

Degradation Threat:

Loss

Threshold:

Definition(s):
None
Basis:
Plant-Specific
The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the NCS barrier is lost. Such a determination should include imminent barrier
degradation, barrier monitoring capability and dominant accident sequences.
*

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

*

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

" 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.
Generic
This threshold addresses any other factors that may be used by the Emergency Coordinator in
determining whether the NCS Barrier is lost.

CNS Basis Reference(s):
1. NEI 99-01 Emergency Director Judgment NCS 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 opinion of the Emergency Coordinator that indicates potential loss
of the NCS barrier
Definition(s):
None
Basis:
Plant-Specific
The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the NCS barrier is potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.
" Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term "imminent" refers
to the inability to reach final safety acceptance criteria before completing all checks.
*

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

*

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

Generic
This threshold addresses any other factors that may be used by the Emergency Coordinator in
determining whether the NCS 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.
CNS Basis Reference(s):
1. NEI 99-01 Emergency Director Judgment NCS Potential Loss 6.A
RP/0/A/5000/001
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Barrier:

Containment

Category:

A. NCS or SG Tube Leakage

Degradation Threat:

Loss

Threshold:
1. A leaking or RUPTURED 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.
RUPTURED - The condition of a steam generator in which primary-to-secondary leakage is of
sufficient magnitude to require a safety injection.
Basis:
Plant-Specific
None.
Generic
This threshold addresses a leaking or RUPTURED Steam Generator (SG) that is also
FAULTED outside of containment. The condition of the SG, whether leaking or RUPTURED,
is determined in accordance with the thresholds for NCS 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., NCS activity values) and IC SU5 for the NCS barrier (i.e., NCS leak rate
values).
RP/O/A/5000/001
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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 relief valve 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 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 or rupture, there may be minor radiological releases through a
secondary-side system component (e.g., air ejectors, glad seal exhausters, valve packing,
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

No classification

No classification

Greater than 25 gpm

Unusual Event per SU5.1

Unusual Event per SU5.1

Requires operation of a standby
charging (makeup) pump (NCS
BarrierPotentialLoss)

Site Area Emergency per
FSS.1

Alert per FAI.1

Requires an automatic or manual
ECCS (SI) actuation (NCS Barrier
Loss)

Site Area Emergency per
FS1.1

Alert per FAI.1

Less than or equal to 25 gpm

There is no Potential Loss threshold associated with NCS or SG Tube Leakage.
CNS Basis Reference(s):
1. EP/I1(2)/A/5000/E-0 Reactor Trip or Safety Injection
2. EP/I1(2)/A/5000/E-3 Steam Generator Tube Rupture
3. NEI 99-01 RCS or SG Tube Leakage Containment Loss 1.A
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Barrier:

Containment

Category:

A. NCS or SG Tube Leakage

Degradation Threat:

Potential Loss

Threshold:
None
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Barrier:

Containment

Category:

B. Inadequate heat Removal

Degradation Threat:

Potential Loss

Threshold:
1. CSFST Core Cooling-RED path conditions met
AND
Restoration procedures not effective within 15 min. (Note 1)
Definition(s):
None
Basis:
Plant-Specific
Critical Safety Function Status Tree (CSFST) Core Cooling-RED path indicates significant
core exit superheating and core uncovery. The CSFSTs are normally monitored using the
SPDS display on the Operator Aid Computer (OAC) (ref. 1).
The function restoration procedures are those emergency operating procedures that address
the recovery of the core cooling critical safety functions. The procedure is considered effective
if the temperature is decreasing or if the vessel water level is increasing (ref. 1, 2, 3).
A direct correlation to status trees can be made if the effectiveness of the restoration
procedures is also evaluated. If core exit thermocouple (TC) readings are greater than 1,200°F
(ref. 1), Fuel Clad barrier is also lost.
Generic
This condition represents an IMMINENT core melt sequence which, if not corrected, could
lead to vessel failure and an increased potential for containment failure. For this condition to
occur, there must already have been a loss of the NCS Barrier and the Fuel Clad Barrier. If
implementation of a procedure(s) to restore adequate core cooling is not effective (successful)
within 15 minutes, it is assumed that the event trajectory will likely lead to core melting and a
subsequent challenge of the Containment Barrier.
The restoration procedure is considered "effective" if core exit thermocouple readings are
decreasing and/or if reactor vessel level is increasing. Whether or not the procedure(s) will be
effective should be apparent within 15 minutes. The Emergency Coordinator should escalate
the emergency classification level as soon as it is determined that the procedure(s) will not be
effective.
RP/O/A/5000/001
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Severe accident analyses (e.g., NUREG-1 150) have concluded that function restoration
procedures can arrest core degradation in a significant fraction of core damage scenarios, and
that the likelihood of containment failure is very small in these events. Given this, it is
appropriate to provide 15 minutes beyond the required entry point to determine if procedural
actions can reverse the core melt sequence.
CNS Basis Reference(s):
1. EP/1(2)/5000/F-0 Critical Safety Function Status Trees
2. EP/1(2)/A/5000/FR-C.1 Response to Inadequate Core Cooling
3. EP/1(2)/A/5000/FR-C.2 Response to Degraded Core Cooling
4. NEI 99-01 Inadequate Heat Removal Containment Potential Loss 2.A
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Barrier:

Containment

Category:

C. CMT Radiation/NCS Activity

Degradation Threat:

Loss

Threshold:

None
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Barrier:

Containment

Category:

C. CMT Radiation/NCS Activity

Degradation Threat:

Potential Loss

Threshold:
1.

EMF53A/B > Table F-2 column "CMT Potential Loss"
Table F-2 Containment Radiation - R/hr (EMF53A/B)
Time After
S/D
(Hs)FC
(Hrs.)

Loss

NCS Loss

CMTLs
Potential
Loss

0-1

550

8.8

5500

1-2

400

8.4

4000

2-8

160

7.0

1600

>8

100

6.2

1000

Definition(s):
None
Basis:
Plant-Specific
The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is
monitored by the containment high range monitors, EMF53A & B. EMF53A & B are located
inside containment. The detector range is approximately 1 to 1E8 R/hr (logarithmic scale).
Radiation Monitors EMF53A & B provide a diverse means of measuring the containment for
high level gamma radiation. (ref. 1).
The Table F-2 values, column CMT Potential Loss represents, based on core damage
assessment procedure, the expected containment high range radiation monitor (EMF53A & B)
response based on a LOCA, for periods of 1, 2, 8 and 16 hours after shutdown, no sprays and
NCS pressure < 1600 psig with -20% fuel failure (ref. 2).
The value is derived as follows:
RP/O1AI5000/015 Figure 3 Containment Radiation Level vs. Time for 100% Clad Damage 1, 2,
8 and 16 hours after shutdown with no spray and NCS pressure < 1600 psig x 0.20 (rounded)
(ref. 2).
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Generic
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
NCS 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 NCS 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.
CNS Basis Reference(s):
1. IP/0/3314/004 Radiation Monitoring System RP-2C High Range Process Channel
Calibration
2. RP/0/A/5000/015 Core Damage Assessment
3. NEI 99-01 CMT Radiation / RCS Activity Containment Potential Loss 3.A
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Another example would be a loss or potential loss of the NCS 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
case, the associated steam line provides a pathway for the containment atmosphere to
escape to an area outside the containment.
Following the leakage of NCS 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 NCS 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.

RP/O/A/5000/O01

Rev. 0

Page 239 of 255

ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases
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 EC 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.
Basis:
Plant-Specific
None
Generic
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 NCS 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.
RP/O/A/5000/O01

I

Rev. 0

Page 238 of 255

ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases
The status of the containment barrier during an event involving steam generator tube leakage
is assessed using Loss Threshold A.1.
CNS Basis Reference(s):
1. 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 NCS leakage outside of containment

Definition(s):
None
Basis:
Plant-Specific
ECA-1.2 LOCA Outside Containment (ref. 1) provides instructions to identify and isolate a
LOCA outside of the containment. Potential NCS leak pathways outside containment include
(ref. 1, 2):
*
"
*
•
*

Residual Heat Removal (ND)
Safety Injection (NI)
Chemical & Volume Control (NV)
RCP seals(NC)
PZR/NCS Loop sample lines (NM)

Generic
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 NCS 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 NCS 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 NCS 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.
RP/O/A/5000/O01
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To ensure proper escalation of the emergency classification, the NCS leakage outside of
containment must be related to the mass loss that is causing the NCS Loss and/or Potential
Loss threshold A.1 to be met.
CNS Basis Reference(s):
1. EP/1(2)/A/5000/ECA-1.2 LOCA Outside Containment
2. EP/1(2)/A/5000/E-1 Loss of Reactor or Secondary Coolant
3. NEI 99-01 CMT Integrity or Bypass Containment Loss
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Figure 1: Containment Integrity or Bypass Examples
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Barrier:

Containment

Category:

D. CMT Integrity or Bypass

Degradation Threat:

Potential Loss

Threshold:
1.

CSFST Containment-RED path conditions met

Definition(s):
None
Basis:
Plant-Specific
Critical Safety Function Status Tree (CSFST) Containment-RED path is entered if containment
pressure is greater than or equal to 15 psig and represents an extreme challenge to safety
function. The CSFSTs are normally monitored using the SPDS display on the Operator Aid
Computer (OAC) (ref. 1).
15 psig is based on the containment design pressure (ref. 2).
Generic
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 NCS 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.

CNS Basis Reference(s):
1. EP/1(2)/A/5000/F-0 Critical Safety Function Status Trees
2. UFSAR Section 6.2 Containment Systems
3. 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 > 6%

Definition(s):
None
Basis:
Plant-Specific
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. (ref. 1).
The Containment Hydrogen Purge and Sample System (VY) is used to monitor the hydrogen
concentration inside containment after a severe accident involving core damage. Samples of
Containment air are obtained via the containment hydrogen/oxygen sample lines to the Post
Accident Containment Sample (PACS) panel located in the auxiliary building. Additionally, the
containment hydrogen analyzer system continuously monitors the hydrogen concentration
inside containment (ref. 1).
The lower limit of deflagration of hydrogen in air is approximately 6% and is the maximum
concentration at which hydrogen igniters can be placed in service (ref. 2).
To generate such levels of combustible gas, loss of the Fuel Clad and NCS barriers must have
occurred. With the Potential Loss of the containment barrier, the threshold hydrogen
concentration, therefore, will likely warrant declaration of a General Emergency.
Generic
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.
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CNS Basis Reference(s):
1. UFSAR Section 6.2 Containment Systems
2. EP/I1(2)/A/5000/FR-Z.4 Response to High Containment Hydrogen Concentration
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 > 3 psig with < one full train of containment cooling operating
per design for > 15 min. (Note 1)

Note 1:

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

Definition(s):
None
Basis:
Plant-Specific
The containment Phase B pressure setpoint (3 psig, ref. 1, 2) is the pressure at which the
containment cooling systems should actuate and begin performing their function.
One full train of containment cooling operating per design is considered (ref. 1, 2):
" One train of Containment Air Return Fan System (VX-CARF), and
* One train of Containment Spray System (NS)
Once the Residual Heat Removal system is taking suction from the containment sump, with
containment pressure greater than 3 psig and procedural guidance, one train of containment
spray is manually aligned to the containment sump. If unable to place one NS train in service
or without an operating train of VX-CARF (the CARF with a 10-minute delay) within 15 minutes
a potential loss of containment exists. At this point a significant portion of the ice in the ice
condenser would have melted and the NS system would be needed for containment pressure
control. The potential loss of containment applies after automatic or manual alignment of the
containment spray system has been attempted with containment pressure greater than 3 psig
and less than one full train of NS is operating for greater than or equal to 15 minutes.
The potential loss of containment also applies if containment pressure is greater than 3 psig
and at least one train of VX-CARF is not operating after a 10 minute delay for greater than or
equal to 15 minutes. Without a single train of VX-CARF in service following actuation, the
potential loss should be credited regardless of whether ECCS is in injection or sump
recirculation mode after 15 minutes.
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Fission Product Barrier Loss/Potential Loss Matrix and Bases
Generic
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.

CNS Basis Reference(s):
1. CNS Technical Specification 3.6.6
2. CNS Technical Specification 3.6.6 Bases
3. CNS Technical Specification 3.3.2
4. UFSAR Section 6.2 Containment Systems
5. NEI 99-01 CMT Integrity or Bypass Containment Potential Loss 4.C
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Fission Product Barrier Loss/Potential Loss Matrix and Bases
Barrier:

Containment

Category:

F. Emergency Coordinator Judgment

Degradation Threat:

Loss

Threshold:
1. Any condition in the opinion of the Emergency Coordinator that indicates loss of the
Containment barrier
Definition(s):
None
Basis:
Plant-Specific
The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Primary Containment barrier is lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.
*

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

*

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.

Generic
This threshold addresses any other factors that may be used by the Emergency Coordinator in
determining whether the Containment Barrier is lost.
CNS Basis Reference(s):
1. NEI 99-01 Emergency Director Judgment PC Loss 6.A
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Barrier:

Containment

Category:

F. Emergency Coordinator Judgment

Degradation Threat:

Potential Loss

Threshold:
1. Any condition in the opinion of the Emergency Coordinator that indicates potential loss
of the Containment barrier
Definition(s):
None
Basis:
Plant-Specific
The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Primary Containment barrier is potentially lost. Such a determination should
include imminent barrier degradation, barrier monitoring capability and dominant accident
sequences.
" Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term "imminent" refers
to recognition of the inability to reach safety acceptance criteria before completion of all
checks.
*

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

*

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

Generic
This threshold addresses any other factors that may be used by the Emergency Coordinator in
determining whether the Containment Barrier is lost.
CNS 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-specificlist of plant rooms or areas with entry-relatedmode applicabilityidentified"
should specify those rooms or areas that contain equipment which require a manual/local
action as specified in operatingprocedures 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 requiredfor each room or
area.
The list should not include rooms or areas for which entry is required solely to perform
actions of an administrativeor 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 engineeredsafety/design features
are in place to preclude a Control Room evacuation due to the release of a hazardousgas.
Such features may include, but are not limited to, capability to draw air from multiple air
intakes at different and separatelocations, inner and outer atmosphericboundaries,or the
capability to acquire and maintain positive pressure within the Control Room envelope.
The review at CNS was completed using the following Controlling Procedures:
*

OP/1(2)/A/6100/003 (Controlling Procedure For Unit Operation)

" OP/1(2)/A/6100/002 (Controlling Procedure For Unit Shutdown)
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CNS Table R-2 and H-2 Bases
A review of station operating procedures identified the following mode dependent in-plant
actions and associated areas that are required for normal plant operation, cooldown or
shutdown:
CNS Pceduprfo

... .....
•.. S ..........

•
Building/ElevationIRoo~m
ModeL

Stop Action

i oW s prevent
d
doesthis

shutdown

______________cooldown/

OP/1/1A6100/003
Enclosure 4.3 Step
3.19: U2 Encl. 4.3
Step 3.20

Coordinate with Chemistry
and Radwaste while
performing NC System
Degas. Radwaste
continues Degas OPS thru
shutdown & cooldown

Auxiliary Building (Various
Locations)

OP/1/N6100/003,
Enclosure 4.3, Steps
3.26, 3.27 and 3.28;
U2 Encl. 4.3, Steps
3.28, 3.29 and 3.30

Align heater vent orifices
per OP/1(2)/B/6250/004
(Feedwater Heaters, Vents,
Drains and Bleed Systems)
,Align VI and SP valves
associated with CFPTs

Turbine Building (Various
Locations)

OP/1/A/6100/003,
Enclosure 4.2, Step
3.11: U2 Encl. 4.2
Step 3.10

Align Auxiliary Steam to
CFPTs.

Turbine Building (Various
Locations)

OP/I1 &2/A/6100/003,
Enclosure 4.2, Steps
3.13; U2 Encl. 4.2
Step 3.12

Align "C" Htr Drain
Pump per
OP/1 (2)/B/6250/004
(Feedwater Heaters,
Vents, Drains and
Bleed Systems) for
removal from service

Turbine Building (568')

OP/I/A/6100/003,
Enclosure 4.2, Step
3.14; U2 Encl. 4.2
Step 3.13

Plant activities to ensure
Turbine Building (594')
Main Turbine Sealing Steam
system responds as
required.

OP/1 &2/A/6100/003,
Enclosure 4.2, Step
3.18: U2 Encl. 4.2
Step 3.17

Ensure Moisture Separator
Reheater low load valve
operation per
OP/1 (2)/B/6250/013
(Moisture Separator
Reheater Operation)

Turbine Building (619')

OP/i/A/6100/003
Enclosure 4.2 Step
3.19: U2 Encl. 4.2
Step 3.18

Secure one Main CFPT per
OP/1 (2)/A/6250/001
(Condensate and
Feedwater System)

Turbine Building (Mainly
594')
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ad

Puld41 g/E1evation/~oom NoeV

Step Action.

dshis preet

c~oosown/shtdw

OP/l/A/61001003,

Secure half Main

Outside in Main

Enclosure 4.2, Step
3.20; U2 Encl. 4.2
Step 3.19

Transformer Cooling Fans
and oil pumps

Transformer yard

OP/I (2)/A/6100/003
Enclosure 4.2 Step
3.21:

Shutdown the Main Turbine
per OP/1 (2)/B/6300/001
(Turbine generator)

Turbine Building and
Transformer Yard

1

No

OP/1 (2)/N6100/003,
Enclosure 4.2, Step
3.28 &3.29

Bypass "F" LP heaters

Turbine Building (594" LP
Htr Panel).

1

No

OP/1 (2)/A/6100/003,
Enclosure 4.2, Step
3.34

Transfer of Aux Steam to
on line Unit per
OP/0/B/6250/007 A
(Auxiliary Steam System
Alignment) or place Aux
Electric Boiler in service
per OP/11/B/6250/007 B
(Auxiliary Electric Boilers)

Service Bldg. (568')
1

No

OP/1 (2)/A/6100/003,
Enclosure 4.2, Step
3.37

Isolate Unit Related
Steam supply to Aux
Steam Header

Turbine Building. (594')
1

No

OP/1 (2)/A/6100/002,
Enclosure 4.1, Step
3.4

Initiate action to reduce
VCT pressure per
OP/1 (2)/6200/001
(Chemical and Volume
Control System)

Auxiliary Building (577'
Mechanical Pent. Room)
1,2,3

No

OP/1(2)/A/6100/002,
Enclosure 4.1, Step
3.9

Align S/G reverse purge.

Both Doghouses

OP/I1(2)/A/6100/002,
Enclosure 4.1, Step
3.52

Align CM system flow for
Low Pressure cleanup
thru Upper Surge Tank.

Turbine Building (619')

OP/I1 (2)/N6100/002
Enclosure 4.2 or 4.7,
Step 3.3

Shutdown Rod Control
System per
OP/1(2)/6150/008 (Rod
Control)

Auxiliary Building (594'
Electrical Pent Room)

OP/1 (2)/A/6100/002
Enclosure 4.2 or 4.7
Step 3.10

Chemistry obtains
samples to ensure boron
concentration good to
allow NCS cooldown to
begin

Auxiliary Building (543'
Sample Lab)
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CNIrdNSf

CN rceueStep Mctlort
and

BuildlIng/Elevatio nIRoom Mode

action not perform

does this prevent~

Stopcooldownl

OP/1 (2)/N6100/002
Enclosure 4.2 or 4.7,
Step 3.22

Perform PZR PORVs
stroke testing per
PT/1(2)/A/4200/023 A
(NC valve Inservice Test)

Auxiliary. Building (577',

OP/1 (2)/A/6100/002
Enclosure 4.2 or 4.7
Step 3.23

Support placing N2
Cover gas on NCDT per
OP/1 (2)/A/6500/014
(Operations Controlled
Liquid Waste Systems)

Auxiliary Building
(Various Locations on
577' & 560')

OP/1 (2)/A/6100/002,
Enclosure 4.2 or 4.7
Step 3.31

Removing CLAs from
service per
OP/1 (2)/A/6200/009
(Cold Leg Accumulator
Operation).

Auxiliary Building (577' &
560' Ess. MCC Bkrs)

OP/1 &2/A/6100/002
Enclosure 4.2 or 4.7,
Step 3.45.1

Remove CAPT and one
Motor Driven CA Pump
from service per
OP/1 (2)/A/6250/002
(Auxiliary Feedwater
System).

Auxiliary Building. (577' &
560 Ess MCC Bkrs)

OP/1(2)/A/6100/002
Enclosure 4.2 or 4.7,
Step 3.46.3

Open NCS Loop Suction
Vlvs for train of ND to be
placed in service per
OP/1 (2)/A/6200/004
(Residual Heat removal

Auxiliary. Building. (577'
&560' Ess. MCC Bkrs)

IF performing IWVR
Containment 635' as
well)

sutdouwn

3

No

3

No

3

No

4

No

4

Yes

4

Yes

4

Yes

System).

OP/1 (2)/A/6100/002
Enclosure 4.2 or 4.7,
Step 3.48.2

Rack out appropriate NI and Auxiliary Building (577' &
NV Pump Motor Bkrs per
560 Electrical Pent
OP/O/A/6350/010 (Operation Rooms)
of Station Breakers and
Disconnects)

OP/1 (2)/A/6100/002
Enclosure 4.2 or 4.7
Step 3.52.2

Support placing first train of
ND in service per
OP/1 (2)/A/6200/004
(Residual Heat removal

Auxiliary Building (577' or
560' Ess MCC Bkr s)

System)
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Table R-2 & H-2 Results
Table R-21H-2
Bldg. Elevation

Auxiliary 577'

Auxiliary 560'

Safe Operation & Shutdown Rooms/Areas

Unit I RoomlArea

Unit 2 Room/Area

Mode

Rm 478 (1 EMXA)

Rm 469 (2EMXA)

4

Rm 496 (1 ETA)
Rm 496 (1EMXS)

Rm 486 (2ETA)
Rm 486 (2EMXS)

4
4

AB-577', JJ-57 (1 MXK)

AB-577', JJ-57 (2MXK)

4

Rm 330 (1EMXJ)

Rm 320 (2EMXJ)

4

Rm 372 (1ETB)

Rm 362 (2ETB)

4

Rm 372 (1EMXD)

Rm 362 (2EMXD)

4

Plant Operating Procedures Reviewed
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

OP/1(2)/A/6100/003 (Controlling Procedure for Unit Operation)
OP/1 (2)/A/6100/002 (Controlling Procedure for Unit Shutdown)
OP/1(2)/B/6250/004 (Feedwater Heaters, Vents, Drains and Bleed Systems)
OP/1(2)/B/6250/013 (Moisture Separator Reheater Operation)
OP/1 (2)/A/6250/001 (Condensate and Feedwater System)
OP/1 (2)/B/6300/001 (Turbine generator)
OP/OIB/6250/007 A (Auxiliary Steam System Alignment)
OP/I/B/6250/007 B (Auxiliary Electric Boilers)
OP/1(2)/6200/001 (Chemical and Volume Control System)
OP/1(2)/6150/008 (Rod Control)
PT/1 (2)/A/4200/023 A (NC valve Inservice Test)
OP/1(2)/AI6500/014 (Operations Controlled Liquid Waste Systems)
OP/1(2)/A/6200/009 (Cold Leg Accumulator Operation)
OP/1(2)/A/6250/002 (Auxiliary Feedwater System)
OP/1(2)/AN6200/004 (Residual Heat removal System)
OP/O/A/6350/01 0 (Operation of Station Breakers and Disconnects)
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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 Catawba Nuclear Station (CNS). It should be used to
facilitate review of the CNS EALs and provide historical documentation for future reference.
Decision-makers responsible for implementation of RPIO/AI50001001 Classification of
Emergency, 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.
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 CNS 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 MLI 10240324) (ref.
4.1.1), CNS 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 (NCS): The NCS Barrier includes the NCS 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 Barrier includes the containment 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
containment 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 NCS barrier
Site Area Emergency:
Loss or potentialloss of any two barriers
General Emergency:
Loss of any two barriersand loss or potential loss of the third barrier
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2.4

EAL Organization

The CNS EAL scheme includes the following features:
*

Division of the EAL set into three broad groups:
o

EALs applicable under al. 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, 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 CNS EAL categories are aligned to and represent the NEI 9901"Recognition Categories." Subcategories are used in the CNS scheme as necessary to
further divide the EALs of a category into logical sets of possible emergency classification
thresholds. The CNS EAL categories and subcategories are listed below.
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EAL Groups, Categories and Subcategories
EAL Group/Category

EAL Subcategory

Any Operatina Mode:
R - Abnormal Rad Levels / Rad Effluent

1 - Radiological Effluent
2 - Irradiated Fuel Event
3 - Area Radiation Levels

H - Hazards and Other Conditions
Affecting Plant Safety

I - Security

E - Independent Spent Fuel Storage

234567-

Seismic Event
Natural or Technological Hazard
Fire
Hazardous Gas
Control Room Evacuation
Emergency Coordinator Judgment
Confinement Boundary

Installation (ISFSI)
Hot Conditions:
S - System Malfunction

123456789-

F - Fission Product Barrier Degradation

None

Loss of Essential AC Power
Loss of Vital DC Power
Loss of Control Room Indications
NCS Activity
NCS Leakage
RPS Failure
Loss of Communications
Containment Failure
Hazardous Event Affecting Safety Systems

Cold Conditions:
C - Cold Shutdown / Refueling System
Malfunction

123456-

NCS Level
Loss of Essential AC Power
NCS Temperature
Loss of Vital DC Power
Loss of Communications
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 Document 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, F and E) 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 rectanale)
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, ForE)
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
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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, D - Defueled, or All. (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.
Basis:
A Plant-Specific basis section that provides CNS-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.
CNS Basis Reference(s):
Site-specific source documentation from which the EAL is derived
2.6

Operating Mode Applicability (ref. 4.1.7)
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 > 350°F
3 Hot Shutdown
Keff < 0.99 and average coolant temperature 350OF > Tavg > 200 OF
4 Cold Shutdown
Keff < 0.99 and average coolant temperature < 200°F
5 Refueling
One or more reactor vessel head closure bolts are less than fully tensioned
D Defueled
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 NSIJDPR-ISG-01, "Interim Staff Guidance, Emergency
Planning for Nuclear Power Plants" (ref. 4.1.12).
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. For example, verification could be
accomplished through an instrument channel check, response on related or redundant
indicators, or direct observation by plant personnel.
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. Ifan 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
rRP/O/N5000/001
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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).
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, NCS 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 Emergency Classification Level
(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. 4.1.14).
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:
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*

Ifan 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, Clarificationof NRC Guidance for
Emergency Notifications During Quickly Changing Events (ref. 4.1.2).
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
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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.
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 - Ifan
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. RPV
level rapidly decreases and the plant enters an inadequate core cooling condition (a
potential loss of both the fuel clad and NCS 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
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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.
Confinement Boundary
The barrier(s) between spent fuel and the environment once the spent fuel is processed for
dry storage. As related to the CNS ISFSI, Confinement Boundary is defined as the
Transportable Storage Canister (TSC) for both NAC-UMS and MAGNASTAR storage
systems.
Containment Closure
The procedurally defined actions taken to secure containment and its associated structures,
systems, and components as a functional barrier to fission product release under shutdown
conditions.
As applied to CNS, Containment Closure is established when the requirements of
OP/O/A/6100/014 Penetration Control for Modes 5, 6 and NO Mode - Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration Control are met (ref. 4.1.9).
EPA PAGs
Environmental 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 CNS 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.
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 CNS 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 CNS. 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.
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).
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.
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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. (ref. 4.1.13).
Projectile
An object directed toward a Nuclear Power Plant that could cause concern for its continued
operability, reliability, or personnel safety.
Protected Area
An area encompassed by physical barriers and to which access is controlled. The Protected
Area refers to the designated security area around the process buildings and is depicted in
CNS UFSAR Figure 1-20 Plot Plan (ref. 4.1.7).
NCS Intact
The NCS should be considered intact when the NCS pressure boundary is in its normal
condition for the cold shutdown mode of operation (e.g., no freeze seals or nozzle dams).
Refueling Pathway
The reactor refueling cavity, spent fuel pool and fuel transfer canal comprise the refueling
pathway.
Ruptured
The condition of a steam generator in which primary-to-secondary leakage is of sufficient
magnitude to require a safety injection.
Restore
Take the appropriate action required to return the value of an identified parameter to the
applicable limits
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 safetyrelated (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:
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(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 Boundary
Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted Area and Site
Boundary for Radioactive Effluents (ref. 4.1.6).
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.
Valid
An indication, report, or condition, is considered to be valid when it is verified by (1) an
instrument channel check, or (2) indications on related or redundant indicators, or (3) by direct
observation by plant personnel, such that doubt related to the indicator's operability, the
condition's existence, or the report's accuracy is removed. Implicit in this definition is the need
for timely assessment.
Visible Damage
Damage to 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

Abbreviations/Acronyms

OF .......................................................................................................
Degrees Fahrenheit
0...........................................................................................................................
Degrees
AC ......................................................................................................
Alternating Current
AP ....................................................................................
ATW S .....................................................................

Abnorm al Operating Procedure
Anticipated Transient W ithout Scram

CA ......................................................................................................
CNS ...........................................................................................

Auxiliary Feedwater
Catawba Nuclear Station

CDE ......................................................................................

Com m itted Dose Equivalent

CFR .....................................................................................

Code of Federal Regulations

CSFST .......................................................................

Critical Safety Function Status Tree

DBA ...............................................................................................

Design Basis Accident

DC .............................................................................................................
EAL .............................................................................................
ECCS ............................................................................

Direct Current

Em ergency Action Level

Em ergency Core Cooling System

EC ...............................................................................................
ECL .................................................................................
EOF ..................................................................................

Em ergency Coordinator

Em ergency Classification Level
Em ergency Operations Facility

EOP ...............................................................................

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 .................................................................................
FBI ...................................................................................
FEMA ...............................................................

Federal Aviation Adm inistration
Federal Bureau of Investigation

Federal Em ergency Managem ent Agency

FSAR ....................................................................................

Final Safety Analysis Report

GE .....................................................................................................

General Em ergency

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 ..................................................................................

Lim iting Condition of Operation

LER ...............................................................................................
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LOCA .........................................................................................

Loss of Coolant Accident

LW R ..................................................................................................

Light W ater Reactor

MPC ..............................................................................................

Multi-Purpose Canister

MSIV ......................................................................................

Main Steam Isolation Valve
MSL ........................................................................................................
Main Steam Line
m R, m Rem , m rem , m REM ..............................................

m illi-Roentgen Equivalent Man

MW ....................................................................................................................

Megawatt

NCS ............................................................................................

Reactor Coolant System

NEI ..............................................................................................

Nuclear Energy Institute

NESP ...................................................................

National Environm ental Studies Project

NPP ..................................................................................................
NRC ................................................................................

Nuclear Regulatory Com m ission

NSSS ................................................................................
NORAD ...................................................

Nuclear Power Plant

Nuclear Steam Supply System

North Am erican 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
O RO .................................................................................

Offsite Response Organization

PA ..............................................................................................................
PAG .......................................................................................

Protected Area

Protective Action Guideline

PRA/PSA ..................... Probabilistic Risk Assessment / Probabilistic Safety Assessment
PW R .......................................................................................
PSIG ...............................................................................
R .......................................................

Pressurized W ater Reactor
Pounds per Square Inch Gauge

.................................................................

Rem , rem , REM .......................................................................
RPS ........................................................................................

Roentgen

Roentgen Equivalent Man
Reactor Protection System

RV .............................................................................................................

Reactor Vessel

RVLIS .................................................................

Reactor Vessel Level Indicating System
SAR ...............................................................................................
Safety Analysis Report
SBGTS .........................................................................

Stand-By Gas Treatm ent System

SBO .........................................................................................................
SCBA ......................................................................

Self-Contained Breathing Apparatus

SG .........................................................................................................
RP/O/N/5000/OO1
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Station Blackout
Steam Generator
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SI ..............................................................................................................
SLC ................................................................................
SPDS ...........................................................................

Selected Licensee Com m itment
Safety Parameter Display System

SRO ............................................................................................

Senior Reactor Operator

SSF ..............................................................................................
TEDE ...............................................................................

Safe Shutdown Facility

Total Effective Dose Equivalent

TOAF ....................................................................................................
TSC ..........................................................................................
W OG ..................................................................................
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Safety Injection

Top of Active Fuel

Technical Support Center
W estinghouse Owners Group
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6.0

CNS-TO-NEI 99-01 Rev. 6 EAL CROSS-REFERENCE

This cross-reference is provided to facilitate association and location of a CNS EAL within the
NEI 99-01 IC/EAL identification scheme. Further information regarding the development of
the CNS EALs based on the NEI guidance can be found in the EAL Comparison Matrix.

CNS
EAL

RPIO/A/50001001

NEI 99-01 Rev. 6
IC
Example
EAL

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

AS1

3

RS2.1

AS2

1

RGI.1

AG1

1

RG1.2

AG1

2

RG1.3

AG1

3

RG2.1

AG2

1

Rev. 0
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CNS

IRP/O/N/5000/O1

I

NEI 99-01 Rev. 6

EAL

IC

Example
EAL

cu1.1

cul

I

CU1.2

CU1

2

CU2.1

CU2

I

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

I

CS1.1

CS1

3

CGI.1

CG1

2

FA1.1

FA1

I

FS1.1

FS1

1

FG1.1

FG1

1

HUI.1

HU1

1,23

HU2.1

HU2

1

HU3.1

HU3

1

HU3.2

HU3

2

HU3.3

HU3

3

HU3.4

HU3

4

HU4.1

HU4

I

HU4.2

HU4

2
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CNS

I RP/O/N5000o001

I

NEI 99-01 Rev. 6

EAL

IC

Example
EAL

HU4.3

HU4

3

HU4.4

HU4

4

HU7.1

HU7

I

HAl.1

HA1

1,2

HA5.1

HA5

1

HA6.1

HA6

1

HA7.1

HA7

I

HS1.1

HS1

1

HS6.1

HS6

1

HS7.1

HS7

1

HG1.1

HG1

1

HG7.1

HG7

1

Su1.1

Sul

1

SU3.1

SU2

1

SU4.1

SU3

1

SU4.2

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

SAI.1

SAl

1

SA3.1

SA2

I

SA6.1

SA5

1

SA9.1

SA9

I
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NEI 99-01 Rev. 6

EAL

IC

Example

SS1.1

SS1

1

SS2.1

SS8

1

SS6.1

SS5

1

SG1.1

SG1

1•

SG1.2

SG8

1

EU1.1

E-HU1

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

I RP/O/No5000/oo1
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ATTACHMENT I
EAL Bases
Cateaory 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
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.

IRP/OINA50001001

Rev. 0
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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 > 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

Unit Vent Noble Gas Low

1/2EMF36L

a Unit Vent Noble Gas High

1/2EMF36H

2.21 E+4 cpm

OEMF49L

..

4.50E+6 cpm

OEMF57L

......

4.97E+5 cpm

.Liquid

Waste Effluent Line

L Monitor Tank Discharge

I

GE

SAE
---2.22E+3 cpm

Alert

UE

4.18E+6 cpm

5.75E+3 cpm

2.42E+2 cpm

Mode Applicability:
All

IRP/OIA15000/001

i

Rev. 0
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ATTACHMENT 1
EAL Bases
Definition(s):
None
CNS Basis:
The column "UE" gaseous and liquid 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. 2, 3, 4, 7).
Gaseous Releases
Instrumentation that may be used to assess this EAL is listed below (ref. 1, 5):

* Unit Vent Noble Gas Low Range - 1/2EMF36L has a range of 101

-

107

cpm

Liquid Releases
Instrumentation that may be used to assess this EAL is listed below (ref. 1, 6):
*

"

7
Liquid Waste Effluent Line Monitor - OEMF49L (batch release) has a range of 101 - 10
cpm

Monitor Tank Discharge Monitor- OEMF57L has a range of 101

-

107 cpm

NEI 99-01 Basis:
This IC addresses a potential decrease in the level of safety of the plant as indicated by a lowlevel 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.
RP/O/AI5000/001
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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.
KEA6#---This EAL addresses normally occurring continuous radioactivity releases from
monitored gaseous or liquid effluent pathways.

EAL= #2 This EAL addrcccoc radioactivity rel eascc that causo effluent radiation monitor
roadings to,Xce.

d 2 times the klimt establi•h• d by a radioactivity d.,hag•• permit. Th'i PEAL

Will typically be asscociatod with planned batch roloacoc fromR non contiuous releaso pathways
(e.g., radwastc, waste gae4.

EAL #3 This EAL addroccec uncontrollod garseouc or liquid roleacser that are detected by
6ample analycoc. or enssironmmental' c-urycyc, pa~icularly on unmenitorod pathwaye (e.g., spillrof radioactiVe liquidI into Gtorm drains, heat eXchanger leakag in
.ie
water systems,. otc.).
Escalation of the emergency classification level would be via IC AA-1-RAI.
CNS Basis Reference(s):
1.
2.
3.
4.
5.
6.
7.
8.

CNS ODCM Section 3.0 Setpoint Calculations
CNS-SLC 16.11-1 Liquid Effluents
CNS-SLC 16.11-6 Gaseous Effluents
EP-EALCALC-CNS-1401 CNS Radiological Effluent EAL Values, Rev. 0
UFSAR Table 11-20 Airborne Process Radiation Monitoring Equipment
UFSAR Table 11-19 Liquid Process Radiation Monitoring Equipment
Technical Specifications Section 5.5.5 Radioactive Effluent Controls Program
NEI 99-01 AU1

IRP/O/N50001001

I

Rev. 0

I

Page 30 of 267

I

ATTACHMENT 1
EAL Bases
Category:

R - Abnormal Rad Levels I Rad Effluent

Subcategory:

1 - Radiological Effluent

Initiating Condition:

Release of gaseous or liquid radioactivity greater than 2 times the
SLC/TC limits for 60 minutes or longer.

EAL:
RU1.2

Unusual Event

Sample analysis for a gaseous or liquid release indicates a concentration or release rate
> 2 x SLC/TC 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:

Ifan 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
CNS Basis:
None
NEI 99-01 Basis:
This IC addresses a potential decrease in the level of safety of the plant as indicated by a lowlevel 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
RPIOINA50001001
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ATTACHMENT 1
EAL Bases
alone. The inclusion of both plant condition and radiological effluent EALs more fully
addresses the spectrum of possible accident events and conditions.

Classific~ation based On effluent monitor readings assumes that a release path tote
envirnmen is established. if the effluent flow past an effluent mAonitor is known to have
rstopped duo to actions to isolato the roloaso path, thon the effluent monitor readiniso
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= #1 This EAL= addresses normally occurr~ing cotiuos adoctivity- release6 fromm
monitored gaseouc Or liquid effluent Pathways.

EA[=II#2 This
EAL I addre~ses
radioactiVity releases that cause effluent radiation moneitoe F
i
X II
II

readings to exceed 2 times the iimit established by a radioactivity diselargo PerFmi I his EAL

willI typically be accociatod with planned batch releases from non continuous release pathw'ays
(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 AA,1-RA1.
CNS Basis Reference(s):
1. CNS Offsite Dose Calculation Manual
2. CNS-SLC 16.11-1 Liquid Effluents
3. CNS-SLC 16.11-6 Gaseous Effluents
4. Technical Specifications Section 5.5.5 Radioactive Effluent Controls Program
5. AD-RP-ALL-2003 Investigation of Unusual Radiological Occurences
6. NEI 99-01 AU1

I RP/oA5000o001

I
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ATTACHMENT 1
EAL Bases
Category:

R - Abnormal Rad Levels / Rad Effluent

Subcategory:

I - 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:
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 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

Unit Vent Noble Gas Low

1/2EMF36L

a Unit Vent Noble Gas High

1/2EMF36H

Liquid Waste Effluent Line
.MEr
"3 Monitor Tank Discharge

GE

SAE

---2.21E+4 cpm

2.22E+3 cpm

Alert

UE

4.18E+6 cpm

5.75E+3 cpm

2.42E+2 cpm

OEMF49L

.......

4.50E+6 cpm

OEMF57L

...

4.97E+5 cpm

Mode Applicability:
All

I RP/O/AI5000/001

I
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ATTACHMENT 1
EAL Bases
Definition(s):
None
CNS Basis:
This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:
*

10mRem TEDE

a 50 mRem CDE Thyroid
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. 3, 4).
Instrumentation that may be used to assess this EAL is listed below (ref. 1, 2):

* Unit Vent Noble Gas High Range - EMF36H has a range of 101 - 106 cpm
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. Ifthe 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 ASI-RS1.

IRP/O/A/5000/001

I
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ATTACHMENT 1
EAL Bases
CNS Basis Reference(s):
1. CNS ODCM Section 3.0 Setpoint Calculations
2. UFSAR Table 11-20 Airborne Process Radiation Monitoring Equipment
3. EP-EALCALC-CNS-1401 CNS Radiological Effluent EAL Values, Rev. 0
4. SDQA-70400-COM Unified RASCAL Interface (URI)
5. NEI 99-01 AA1

I RP/0/A/5000/001

Rev. 0
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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 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, 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- Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS 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.

RP/0/A15000/001
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ATTACHMENT I
EAL Bases
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. Ifthe 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-IRSI.
CNS Basis Reference(s):
1. HP/0/B/1009/026 On-Shift Offsite Dose Assessment
2. AD-EP-ALL-0202, Emergency Response Offsite Dose Assessment
3. NEI 99-01 AA1

I RP/0/N5000/001
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ATTACHMENT 1
EAL Bases
Category:

R - Abnormal Rad Levels I Rad Effluent

Subcategory:

I - 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 - Area as depicted in CNS-SLC-1 6.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS 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.

RP!O/A150001001

Rev. 0

Page 38 of 267

ATTACHMENT I
EAL Bases
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 AS1-RS1.
CNS Basis Reference(s):
1. CNS Offsite Dose Calculation Manual
2. NEI 99-01 AA1

I RP/OA/5000/001
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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 resulting in offsite dose
greater than 10 mrem TEDE or 50 mrem thyroid CDE

EAL:
RAI.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- Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS Basis:
HP/0/B/1009/004, Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS 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).
RP/0/A/5000/001
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ATTACHMENT 1
EAL Bases
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 ASI-RSI.
CNS Basis Reference(s):
1. HP/O/B/1009/004 Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS
2. NEI 99-01 AA1

IRP/01A/5000/001
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ATTACHMENT 1
EAL Bases
Category:

R - Abnormal Rad Levels / Rad Effluent

Subcategory:

I - Radiological Effluent

Initiating Condition:

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)
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:

Ifan ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3:

Ifthe 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

Unit Vent Noble Gas Low

1/2EMF36L

..

9 Unit Vent Noble Gas High

1/2EMF36H

2.21 E+4 cpm

Liquid Waste Effluent Line

OEMF49L

----

Monitor Tank Discharge

OEMF57L

.........

SAE

2.22E+3 cpm

Alert

UE

4.1 8E+6 cpm

5.75E+3 cpm

2.42E+2 cpm
----

4.50E+6 cpm
4.97E+5 cpm

Mode Applicability:
All
Definition(s):
None

I RPIO/A/5000/001
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CNS Basis:
This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:
*

100 mRem TEDE

*

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, 2).
Instrumentation that may be used to assess this EAL is Unit Vent Noble Gas High Range
Monitor - EMF36H and has a range of 101 - 10 cpm (ref 3, 4).
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.
CNS Basis Reference(s):
1. EP-EALCALC-CNS-1401 CNS Radiological Effluent EAL Values, Rev. 0
2. SDQA-70400-COM Unified RASCAL Interface (URI)
3. CNS ODCM Section 3.0 Setpoint Calculations
4. UFSAR Table 11-20 Airborne Process Radiation Monitoring Equipment
5. 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 - Area as depicted in CNS-SLC-1 6.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS 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.
RP/O/A/5000/001
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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 AG4-RG1.
CNS Basis Reference(s):
1. SDQA-70400-COM Unified RASCAL Interface (URI)
2. AD-EP-ALL-0202, Emergency Response Offsite Dose Assessment
3. NEI 99-01 ASI
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Category:

R - Abnormal Rad Levels I 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:
RS1.3

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:

Ifan 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- Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS Basis:
HP/0/B/1 009/004, Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS 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.
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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 moni~tor roadings assumes that a roleaso path to the

is established. if the efflue•t flow part an effluent monitor is k•non to have
path, then the offluent m.onitor reading i6 n
longer valid for classification purposes.
An;i'ronment

stopped duo to actions
.eleasoto isolate tho

Escalation of the emergency classification level would be via IC AG4RG1.
CNS Basis Reference(s):
1. HP/O/B/1009/004 Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS
2. 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
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 > 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:

Ifan ongoing release is detected and the release start time is unknown, assume that the release
duration has exceeded the specified time limit.

Note 3:

Ifthe 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

Release Point

[

Effluent Monitor Classification Thresholds

onitr

I

GE

Unit Vent Noble Gas Low

1/2EMF36L

----...

0Unit Vent Noble Gas High

1I2EMF36H

2.21 E+4 cpm

Liquid Waste Effluent Line

L Monitor Tank Discharge

SAE

]

Alert
4.18E+6 cpm

2.22E+3 cpm

[

LE
5.75E+3 cpm

2.42E+2 cpm

OEMF49L

........

4.50E+6 cpm

OEMF57L

.......

4.97E+5 cpm

Mode Applicability:
All
Definition(s):
None
CNS Basis:
This EAL address gaseous radioactivity releases, that for whatever reason, cause effluent
radiation monitor readings corresponding to site boundary doses that exceed either:
RP/O/A15000/001
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*

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, 2).
Instrumentation that may be used to assess this EAL is Unit Vent Noble Gas High Range
Monitor- EMF36H and has a range of 101 - 106 cpm (ref 3, 4).
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. Ifthe 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.
CNS Basis Reference(s):
1. EP-EALCALC-CNS-1401 CNS Radiological Effluent EAL Values, Rev. 0
2. SDQA-70400-COM Unified RASCAL Interface (URI)
3. CNS ODCM Section 3.0 Setpoint Calculations
4. UFSAR Table 11-20 Airborne Process Radiation Monitoring Equipment
5. 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 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 - Area as depicted in CNS-SLC-1 6.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS 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.
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Classification based on effluent monitor readings assumes that a release path to the
environment is established. Ifthe 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.
CNS Basis Reference(s):
1. SDQA-70400-COM Unified RASCAL Interface (URI)
2. AD-EP-ALL-0202, Emergency Response Offsite Dose Assessment
3. NEI 99-01 AG1
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Category:

R - Abnormal Rad Levels I 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:
RG1.3

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 - Area as depicted in CNS-SLC-1 6.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS Basis:
HP/0/B/1 009/004, Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS 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
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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.

Claccifictien based on effluent monitor roadings assumer, that ai reloaso path to the
enyviroment is established. if the offluont flow past an effluent moni~tor ic known to hv
stopped due to actiens to isolate the rclease pa~th, then the effluent moenitor roadig cn
longer valid for classiflcation PUrpeeo.
CNS Basis Reference(s):
1. HP/O/B/1 009/004 Environmental Monitoring for Emergency Conditions Within the Ten Mile
Radius of CNS
2. NEI 99-01 AGi

I RPIOIN5000/O01
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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:
*

1EMF15 (2EMF4) Spent Fuel Building Refueling Bridge

" 1EMF17 (2EMF2) Reactor Building Refueling 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 reactor refueling cavity, spent fuel pool and fuel transfer canal
comprise the refueling pathway.
CNS Basis:
The spent fuel pool low water level alarm setpoint is actuated by 1(2)KFPS5120 at a setpoint
of 39' (ref. 1). Water level restoration instructions are performed in accordance with AOPs (ref.
2,3).
The specified radiation monitors are those expected to see increase area radiation levels as a
result of a loss of REFUELING PATHWAY inventory (ref. 2, 3). Increasing radiation indications
on these monitors in the absence of indications of decreasing REFUELING CAVITY level are
not classifiable under this EAL.
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.
RP/O/A/5000/001
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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 AA2-RA2.
CNS Basis Reference(s):
1.
2.
3.
4.

OP/I1(2)/BI6100/01 ON E/2 Spent Fuel Pool Level Hi/Lo
AP/1(2)/A/5500/026 Loss of Refueling Canal Level
API1(2)IA/55001041 Loss of Spent Fuel Cooling or Level
NEI 99-01 AU2

I RP/O/N50001001
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Category:

R - Abnormal Rad Levels I 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 reactor refueling cavity, spent fuel pool and fuel transfer canal
comprise the refueling pathway.
CNS 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 . vl..
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.C-applies to
irradiated fuel that is liensed for dry Storage up to the point that tho loaded storage cask i

soaled. Once soaled, damage to a loaded cask causing loss of the CONFINEMENT
BOUNDARY ISclassified in accrdaMnce with IC E HUI.
Eccaalation of the emergency would be baSed-on oitht Recognition Categoy A or C

This EAL escalates from AU-2-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 boiloff 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
RPIOIA/5000/001
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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. EAI #2

This EAL addrosses a releaso of radipactivo mnaterial causod by mnechanical damage to

irradiated fuol. Damaging ev.,ents mnay inrlude tho dropping, bumping or binding of an
assembly, or dol~pping a hcayy load onto an assembly. A rise in readings on radiatio
moneitor-s should be considered in conjunction with in plant FBopo~s or obcor.atienc f
potential fuel damaging event (e.g., a fuel handlin~g accident).
EAL #3'

Sprent sinf ooi antedo vel atencsvauen

from
as diroceg mma radiato ntoe

peersoangnel

ersformin

operations in the Vicinity of the spent fuel pool. This condition reflects a Gfignifiant loss of

spent fuel pool wator in:enter-y and thus it is also a precursor to a less of the ability t
adequately coo! the irradiated fuiel assembles stored in the pool.

Escalation of the emergency classification level would be via ICes AS-1-RS1 e"FA•A2 See"A. &2
CNS Basis Reference(s):

1. AP/1(2)/A/5500/026 Loss of Refueling Canal Level
2. API1(2)IA/5500/041 Loss of Spent Fuel Cooling or Level
3. 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
A Trip 2 radiation alarm on any of the following radiation monitor indications:
" 1EMF15 (2EMF4) Spent Fuel Building Refueling Bridge
" 1EMF17 (2EMF2) Reactor Building Refueling Bridge
•

1EMF42 (2EMF42) Spent Fuel Pool Ventilation

*

1EMF39L (2EMF39L) Containment Noble Gas

Mode Applicability:
All
Definition(s):
None
CNS Basis:
The specified radiation monitors are those expected to see increase area radiation levels as a
result of damage to irradiated fuel (ref. 1).
The Trip 2 alarm setpoints for the radiation monitors are set to be indicative of significant
increases in area and/or airborne radiation (ref. 2).
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-(-9
Nete6). 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 a1pplies to irradlated fuel that is licensd fo.r dry eterago up to the point that the

loaded Storage cask is sealed. Once sealed, damage to a loaded cask cauSing lo66 of the
CONFINEMENT BOUNDARY i6 classified in a"cOrdanec with IC E HUI.
RP/0/A/5000/001
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Escalation of the emergency would be based on either Recognition Category A-R or C ICs.

I RP/OIA/5000/001
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EAL ffT-ha EAL escalates, from AU2 in that the less of level, in the affocted portion Of
the
REFUELING
NAHALY,
is of cufficient magnitude to haYo resultod in
'nor
-of
irradiated
fuel. indications Of irradiated fuel uncevery ma

water and radiation levels, or thr plant paraFetr

nclude direct or indirect "iu.al

oputatonal aids may also be used

totality of a4OA-ahiAbl ndic_1ation6, reports- an;d- obheAR.'Atinc
While an area radiation monitoFrcould detect an inrGeaese in a doeo rate due to
oerring of Water
Dml
aging omev

a reliable rdicatiopn f Whether

poytinl
oef the REFUELING PATH
gAY, tho reading May not be
nt the fuelas aetually unroeired. To the dogsee posribdt,

9oF

readings should be considered in combination with other available indications of inveontof

A drop in water 'eyel above irradiated fuel within the reactor vessel may be claccified in
accordance Recognition Category G during the Cold Shutdown and Refuelinqg modes
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 #3pet fuel pool water

level at this value is within the lower end of the level range nocossarY to preVent significAnt
dose consequences from direct gamma radiation to personnel perform~ing operations inthe
vicinity of the spent fuel pool. This condition reflects a significant loss of spent fuel peel water
inventory and thus itis also a precursor to a less of the ability to adequately seol th irradiat.ed
fuel assembles stored in the pool.
Escalation of the emergency classification level would be via ICe A4-RSl OF A

D .... ' ...

Notes).

•s"eee AS 2

CNS Basis Reference(s):
1. AP/1(2)/A/5500/025 Damaged Spent Fuel

2. HP/O/B/1000/010 Determination of Radiation Monitor Setpoints
3. 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 24.5 ft. (Level 2) on 1(2)KFP5780 or 1(2)NVP8790
Mode Applicability:
All
Definition(s):
None
CNS Basis:
Post-Fukushima order EA-12-051 (ref.1) 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 indicators 1(2)KFP5780 (radar) or 1(2)NVP8790 (pressure) located on the back of
2MC7 provide continuous wide range SFP level indication to the top of the spent fuel racks
(ref. 2).
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(
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 irradiatcd fuel that is licencod for dry storage up to the point that the
leaded storagcatke eigs saled. Once saled, damage to a loadedcank cauinag losry of the

CONFINEMENT BOUNDARY is classified in accordance with IC E= HUI.
-Escalation of the emergency would be based on either Recognition Category A-R or C
ICs.EAL #tThis EAL escalatos fromn AUJ2 in that the lo6s of !ovol, in tho affoctod portion of the
REFUELIN PATH- --WY, is of cufficinet magnitude to have routdin uncovo,' of irradiated
fuel. Indications,of irradiated fuel uncerma include direct Or indiecet visual obseryatien
(e.g., Fep94s fromB personnel Or cameaiae) as well as signifiant chan~ges, in Water and
radiation levels, Or other plant paramer. Coputational aids mnay also be used (e.g., a boil
RP/0/A/5000/001
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off curve). Classification

availablo .ndicatie,

of an event using this EAL should be based on the totality-of

p.I ts and

IbI

lAA-at-on..

While an area radiation monitor could detect an increaco in a doe rate duo to a
ieweF!ng of vwateF level in some poruon of-theo

REu-W-ING Fr:,JIrV*+, Mei roaclIng

may not oi e

anroliambl idiation
o
of whether or not tho fuel *c actually uncoGVered. To the degree possible,
roadings should be concidored in combination with othcr aVailable indic8Atin Of inVen~tor 1
Io687

A drop in water level above irradiated fuel within the reactor vessel mnay be slassified in
acooraancc Resegnfion Gategeor,' 9U ing the Gold Snutdewn and Rotuoling mo~dec.

T-hiG EAL addroccec a Foloaco Of Frad-ipac-tive matorial caucod by m~echanical damnage to
irradiated fuel. Damaging eventG mnay include the dropping, bumRping Or binding ofa
accombly, or dropp'ig a heavy load onto an accembly. A rice in roadings On radi
mon~itGFc chould be Goncidorod in conjunction with in plant reportGeF
or bcer.atioe of
potential fuel damaging eve'et (e.g., a fuel handling accidont).

EAL-#3Spent 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 IC9 A-4-RS 1OF A82(-see AS•2
Devealoper- Notes).

I RP/O/A5000/001

Rev. 0

Page 62 of 267

ATTACHMENT 1
EAL Bases
CNS Basis Reference(s):
1. NRC EA-1 2-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel
Pool Instrumentation
2. EC109413
3 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 14.5 ft. (Level 3) on 1(2)KFP5780 or 1(2)NVP8790
Mode Applicability:
All
Definition(s):
None
CNS Basis:
Post-Fukushima order EA-12-051 (ref.1) 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 indicators 1(2)KFP5780 (radar) or 1(2)NVP8790 (pressure) located on the back of
2MC7 provide continuous wide range SFP level indication to the top of the spent fuel racks
(ref. 2).
NEI 99-01 Basis:
This 4G-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 AG2RG2.
CNS Basis Reference(s):
1. NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel
Pool Instrumentation
2. EC109413
3. NEI 99-01 AS2
RPIOIAI50001001
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Category:

R - Abnormal Rad Levels / Rad Effluent

Subcategory:

2 - Irradiated Fuel Event

Initiating Condition:

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 14.5 ft. (Level 3) on 1(2)KFP5780 or
1(2)NVP8790 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
CNS Basis:
Post-Fukushima order EA-12-051 (ref.1) 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 indicators 1(2)KFP5780 (radar) or 1(2)NVP8790 (pressure) located on the back of
2MC7 provide continuous wide range SFP level indication to the top of the spent fuel racks
(ref. 2).
NEI 99-01 Basis:
This W,-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.
CNS Basis Reference(s):
1. NRC EA-12-51 Issuance of Order to Modify Licenses with Regard to Reliable Spent Fuel
Pool Instrumentation
2. EC109413
3. NEI 99-01 AG2
RP//0A5000/001
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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 (EMF12)
OR
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).
CNS Basis:
Areas that meet this threshold include the Control Room and the Central Alarm Station (CAS).
EMF Channel 12 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 is no permanently installed CAS area radiation monitors that may be used to assess
this EAL threshold. Therefore this threshold must be assessed via local radiation survey for
the CAS.
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 ewge*r.
DiFeste Emergency Coordinator should consider the cause of the increased radiation levels
and determine if another IC may be applicable.Fr^
EAL #2, an Al•ert decl.ration Is Waranted if

ontr; into the affected room~aroa is, or mnay bo, perocedurally roqUired during the plant
operaiting moede in effcct at the time of the eleyated radiation levels. The em~ergency!
RP/O/A/5000/OO1
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clacifcaions not conti0ngent upon whether entry Is actually necocsar; at the time of the
inlrlacod radiation IlclI6. AI~eoc should be oncidored atl impeded if e•tdro•dinary
moaluel
are neceecar to facilitate entry of perIsoInnel into the affected roollmarea (e.g.,

0 etalling temporary chielding, requiFrig

Uc8 of non routine protectoye equipment, requocting an
extensien in dope limits beyond normal administratiye limits*.
An emerge

is not
ldelaration
waranted it any of the following conditions apply.-

ncy

" The plant it in an operating moede different than the moede specified for the affected
reoomarea (i.e., entry is not required during the operating moede in effect at the time of
the eleyated radiationi leyele.). ForF example, the plant 26 in Mode 1 when the radiatin
. - oase occure, and the proceedures uced for nrmFFal operation, cooldown anid
shutdown do not require entrY into the affected room until Mode 4.
" The RnFreaned

ladiation levels are a result of a planed activity thati

compensatory mceaSUros Which address the temprr inacesibility of a roomR or area
(e.g., radiography, spent fiRtor

orresin tran

" The action for Which room/area eAtry is required is of an adminitFrative Or re

keeping n~ture (e.g., normal rounds or routine incpectionc6).
" The accesr, centre! measuere are of a consen.'ativo or precautionary nature, and would
Escalation of the emergency classification level would be via Recognition Category AR, C or F
ICS.
CNS Basis Reference(s):
1. OPII(2)IBI6IOOIOIOZ C/2 Control Room
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:

Ifthe 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
Unit I Room/Area

Bldg. Elevation

Auxiliary 577'

Auxiliary 560'

Unit 2 RoomlArea

Mode

Rm 478 (1EMXA)

Rm 469 (2EMXA)

4

Rm 496 (1ETA)
Rm 496 (1EMXS)

Rm 486 (2ETA)
Rm 486 (2EMXS)

4
4

AB-577', JJ-57 (1MXK)

AB-577', JJ-57 (2MXK)

4

Rm 330 (1EMXJ)

Rm 320 (2EMXJ)

4

Rm 372 (1ETB)

Rm 362 (2ETB)

4

Rm 372 (1EMXD)

Rm 362 (2EMXD)

4

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.
CNS 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
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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).
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 Emefey
WeGte 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.
Escalation of the emergency classification level would be via Recognition Category AR, C or F
ICs.
RP/O/A/5000/001
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CNS Basis Reference(s):
1. Attachment 3 Safe Operation & Shutdown Rooms/Areas Tables R-2 & H-2 Bases
2. NEI 99-01 AA3
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Category C - Cold Shutdown / Refueling System Malfunction
EAL Group: Cold Conditions (NCS temperature < 2000 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 NCS integrity,
containment closure, and fuel clad integrity for the applicable operating modes (5 - Cold
Shutdown, 6 - Refueling, D - Defueled).
The events of this category pertain to the following subcategories:
1. NCS Level
Reactor Pressure Vessel 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 4160 VAC emergency buses.
3. NCS 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 125 VDC vital buses.
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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 Affectinq 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 - NCS Level

Initiating Condition:

UNPLANNED loss of NCS inventory for 15 minutes or longer

EAL:
CUI.1

Unusual Event

UNPLANNED loss of NCS inventory results in NCS 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.
CNS Basis:
NCS 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.
With the plant in Cold Shutdown, NCS water level is normally maintained above the
pressurizer low level setpoint of 17% (ref. 1). However, if NCS level is being controlled below
the pressurizer low level setpoint, or if level is being maintained in a designated band in the
reactor vessel it is the inability to maintain level above the low end of the designated control
band due to a loss of inventory resulting from a leak in the NCS that is the concern.
With the plant in Refueling mode, NCS water level is normally maintained at or above the
reactor vessel flange (Technical Specification LCO 3.9.6 requires at least 23 ft of water above
the top of the reactor vessel flange in the refueling cavity during refueling operations) (ref. 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 NCS (ro..ctor
....... iRCS
[P1r] Or RPv,/[,WR]) 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.
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Refueling evolutions that decrease NCS 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 NCS (reacAto.ec..lR.S
[PWR] or RP'.!
fBW-R}) 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.
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 Whore all moeans to dotorm~ino (roactor Yoccol/RCS
.PW•R•or
RPV (BWRJ) level have beon lost. in this condition,
,porato
•may
doetIfrine that ar
invente~' le ic occurrin
. g by obseoring changcc in sump and/or tank lovols. Sump and/or
t-ank lo-vol c-hangoc must boe eyaluated againet othor potentialI seou-rcocs of water floW to oncuro
th8y aro indicativo of leakage from the (roactor YesosolRCS [PI4RJ or RPV [BWRI)-.
Continued loss of RGS-NCS inventory may result in escalation to the Alert emergency
classification level via either IC CA1 or CA3.
CNS Basis Reference(s):
1. EP/I(2)IA/5000/FR-l.2 Response to Low Pressurizer Level
2. CNS Technical Specifications Section 3.9.6 Refueling Cavity Water Level
3. NEI 99-01 CUl
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

UNPLANNED loss of NCS inventory

EAL:
CU1.2

Unusual Event

NCS water level cannot be monitored
AND EITHER
*

UNPLANNED increase in Containment Floor & Equipment Sump or Incore Sump
(alarm) due to a loss of NCS inventory

* Visual observation of UNISOLABLE NCS leakage
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.
CNS Basis:
In Cold Shutdown mode, the NCS will normally be intact and standard NCS level monitoring
means are available. NCS level in the Refueling mode is normally monitored using the sight
glass.
In this EAL, all water level indication is unavailable and the NCS inventory loss must be
detected by indirect leakage indications (ref. 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 NCS leakage. If the make-up rate to the NCS unexplainably rises
above the pre-established rate, a loss of NCS inventory may be occurring even if the source of
the leakage cannot be immediately identified. Visual observation of leakage from systems
connected to the NCS that cannot be isolated could also be indicative of a loss of NCS
inventory.
The Incore Sump level cannot be monitored in the CR but alarms on high level.
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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 (.oactor o.e..G,,RS [PWR]
ef-RPV f-BWR})-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 NCS 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 #1 r•leo•izes that the Im
Iu
reued
lIll
(reactor
iiRIS
[PWRlI or 142V
[W81q) level can change sovoral times during tho course of a refueling outage as different
plant configuratioes and system lineups are
ment.
This EAL i, Motif the mn imm
level, specified for the current plant ontiditins, cannot be maintained for trminute
5
or longer.
The mnmkum level is typically
b
epoified in the applicable nperatingr profedure but mayebe

specsified in anotheFrecntrolling docaument.
The 15 minutc threshold duration allows sufficient time for prompt operator acftins to FeStore
and maintain tho expected Wator level. Tmay
uies itiOnReoxeludea transiertem nditionssaucin

brief lowering of water level.
This EAL-#2 addresses a condition where all means to determine (rcacter vesscl/RCS [P\AIR]
e.LRPV-IBWR-I) 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. 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 (FeaetOF- Yes WNCS [P\AR] Or RP'.' 1B13WRI).
Continued loss of NCS inventory may result in escalation to the Alert emergency classification
level via either IC CA1 or CA3.
CNS Basis Reference(s):
1. AP/I(2)/A/5500/010 Reactor Coolant Leak
2. NEI 99-01 CU1
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

Loss of NCS inventory

EAL:
CAl.1

Alert

UNPLANNED loss of NCS inventory as indicated by NCS water level < 6.5% (wide range)
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.
CNS Basis:
6.5% wide range NCS level indication is the lowest level to assure adequate net positive
suction head and prevent ND pump cavitation for all flow rates (ref. 1).
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-#4, a lowering of NCS water level below 6.5% (site.pec;fic le'vel) ft. indicates that
operator actions have not been successful in restoring and maintaining NCS (•.e,•te.
v......IRGS [PWAR] or RPV [BWR]) 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-#4 is concerned with the loss of NCS 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 RGS-NCS temperature caused
by a loss of decay heat removal capability is evaluated under IC CA3.
For

SAL #2, the inIblity to monitor (rcoctOr ','eVRCS

[PWR]

or RPV [BWR]) level

may be caused by icR&Umcntation and/or power failures, or water lovel dropping below the
range of available inStrumentation. if water level cannot be monitored, operators mnay
dtrP/mino that an in0entor; 196c is occurring by obServing changes in sump andior tank levels.
Sump and/Or tank level changers must be evaluated against other potental SGurces of water
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they aro indirative of loakage frm tho (roacto Yessol/ROS [PWN

9o

RPV

[BWR]).
..nh

m.nut. duration

duratiOn

oritle

specified in IGCS1

I

of level indSatIon was cflocn bocauco !W half ofthc

If NCS the (reactor ve..l.R.S [P..R] or RPV [BWR-)inv.ntor. water level continues to
lower, then escalation to Site Area Emergency would be via IC CSI.
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CNS Basis Reference(s):
1. OP/I1(2)IN6150/006 Draining the Reactor Coolant System
2. NEI 99-01 CA1

RP/OIN50001001

Rev. 0

Page 79 of 267

ATTACHMENT 1
EAL Bases
Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

Loss of NCS inventory

EAL:
CA1.2

Alert

NCS water level cannot be monitored for > 15 min. (Note 1)
AND EITHER
" UNPLANNED increase in Containment Floor & Equipment Sump or Incore Sump
(alarm) due to a loss of NCS inventory
" Visual observation of UNISOLABLE NCS leakage
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):
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.
CNS Basis:
In Cold Shutdown mode, the NCS will normally be intact and standard NCS monitoring means
are available. In the Refuel mode, the NCS is not intact and NCS level may be monitored by
different means, including the ability to monitor level visually.
In this EAL, all NCS water level indication would be unavailable for greater than 15 minutes,
and the NCS inventory loss must be detected by indirect leakage indications (ref. 1). Sump
level increases must be evaluated against other potential sources of leakage. Ifthe make-up
rate to the NCS unexplainably rises above the pre-established rate, a loss of NCS inventory
may be occurring even if the source of the leakage cannot be immediately identified. Visual
observation of leakage from systems connected to the NCS that cannot be isolated could also
be indicative of a loss of NCS inventory.
The Incore Sump level cannot be monitored in the CR but alarms on high level.
RPIOIAI5000IOOI
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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.

FRe EAL #!, a lowering of water level below (site sepocific leovel) indicates that operator
actine% havo not boon
,
succoefdul;R
in retrng and maintaining (reactor vocclROS [PR Or

RPV [BWRI) water leyel. The heat Up rate ef the eoolant will increaco as the available water
inventor,' ic reducsed. A continuing dococ inater leyel will lead to oreGF
uncover;.
Although related, EAL #4 is conccrncd with the less of RCS inventor,' and netth
potential concurrent effects on systems needed for decay heat removal (e.g., less of a
Residual Heat Removal cuction point). An inrGeaco in RCS temperature sausod by a Ieee of
decsay heat removal capability is evaluated under IC CA3.
For this EAL-#2, the inability to monitor NOS (reactor veseelRGS [PW.AR] or RPV iBWR]) level
may be caused by instrumentation and/or power failures, or water level dropping below the
range of available instrumentation. Ifwater 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 (reactor Yocccl/RCSNCS [PWR] eF RPV
The 15-minute duration for the loss of level indication was chosen because it is half of the EAL
duration specified in IC CS1.
If the (reactor '.'eseelRCSNCS IPWAR] or RPV [BlAR]) inventory level continues to lower, then
escalation to Site Area Emergency would be via IC CSI.
CNS Basis Reference(s):
1. AP/1 (2)/A/5500/01 0 Reactor Coolant Leak

2. NEI 99-01 CAl
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

Loss of NCS inventory affecting core decay heat removal capability

EAL:
CSI.1

Site Area Emergency

NCS water level cannot be monitored for > 30 min. (Note 1)
AND
Core uncovery is indicated by any of the following:
*

UNPLANNED increase in Containment Floor & Equipment Sump or Incore Sump
(alarm) due to a loss of NCS inventory

" Visual observation of UNISOLABLE NCS leakage
" Reactor Building Refueling Bridge Monitor 1EMF1 7 (2EMF2) reading > 9,000 mR/hr
*
Note 1:

Erratic Source Range or Gamma Metric Monitor indication
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):
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.
CNS Basis:
The lowest measurable NCS level is the elevation of the NCS hot leg mid-loop. Therefore,
NCS inventory loss relative to the NCS level elevation corresponding to the top of active fuel
must be detected by indirect leakage indications (ref. 1). Sump level increases must be
evaluated against other potential sources of leakage. If the make-up rate to the NCS
unexplainably rises above the pre-established rate, a loss of NCS inventory may be occurring
even if the source of the leakage cannot be immediately identified. Visual observation of
leakage from systems connected to the NCS in areas outside the containment that cannot be
isolated could also be indicative of a loss of NCS inventory (ref. 2).
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The Incore Sump level cannot be monitored in the CR but alarms on high level.
In the Refueling Mode, as water level in the reactor vessel lowers, the dose rate above the
core will increase. The dose rate due to this core shine should result in indications on installed
area radiation monitors. 1EMF1 7 (2EMF2), Reactor Building Refueling Bridge 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. Ifthis radiation monitor reaches and exceeds 9,000 mR/hr (90% of instrument
scale), a loss of inventory with potential to uncover the core is likely to have occurred.
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.
NEI 99-01 Basis:
This IC addresses a significant and prolonged loss of (reactor vessel/RGS-NCS fPWR]..e-RP.V
f8WR]) inventory control and makeup capability leading to IMMINENT fuel damage. The lost
inventory may be due to a NCS 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 RG&FeaeteF
veeeee NCS level cannot be restored, fuel damage is probable.
.utagolhutdown co-ntingency pla~n typeeally proide for Fe establishing or ,r;,ifying

CONTAINMENT CLOSURE following a loss of heat removal Or RCS inventor; contro
f...t;o.r.

The differnce in the specified RC

..

+eactor
Y....... ,,ol

, of

ALc1.efban"d 2.b

rofloct the -fac-t-th~at With CONTAINMENT CLOSURE ostablished, there iSa lower probability of
a fisio
prouctreleas-e to the enviFronment.
n-EAL -3atThe
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 NCS (r.ctor v...el!R. S [PWR] or RPV [B\NR]) level may be caused
by instrumentation and/or power failures, or water level dropping below the range of available
instrumentation. Ifwater 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 NCS (reacto•
ve.s.l.R. S [,•,', R] or RPV [B.WR]).
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-1 449,
RP/OIA/5000/001

Rev. 0

Page 83 of 267

ATTACHMENT 1
EAL Bases
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 CGI or AG4RG1
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CNS Basis Reference(s):
1. OP/1(2)/N6150/006 Draining the Reactor Coolant System
2. AP/I(2)/N5500/010 Reactor Coolant Leak
3. NEI 99-01 CS1
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

1 - NCS Level

Initiating Condition:

Loss of NCS inventory affecting fuel clad integrity with containment
challenged

EAL:
CGI.1

General Emergency

NCS level cannot be monitored for > 30 min. (Note 1)
AND
Core uncovery is indicated by any of the following:
" UNPLANNED increase in Containment Floor & Equipment Sump or Incore Sump
(alarm) due to a loss of NCS inventory
" Visual observation of UNISOLABLE NCS leakage
" Reactor Building Refueling Bridge Monitor 1EMF17 (2EMF2) reading > 9,000 mR/hr
*

Erratic Source Range or Gamma Metric Monitor indication

AND
Any Containment Challenge indication, Table C-1
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

Containment Challenge Indications

*

CONTAINMENT CLOSURE not established (Note 6)

*

Containment hydrogen concentration > 6%

*

UNPLANNED rise in containment pressure

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling
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Definition(s):
CONTAINMENT CLOSURE - The procedurally defined conditions or actions taken to secure
Primary or Secondary Containment and its associated structures, systems, and components
as a functional barrier to fission product release under shutdown conditions.
As applied to CNS, Containment Closure is established when the requirements of
OPIO/A/6100/014 Penetration Control for Modes 5, 6 and NO Mode - Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration 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.
CNS Basis:
The lowest measurable NCS level is the elevation of the NCS hot leg mid-loop. Therefore,
NCS inventory loss relative to the NCS level elevation corresponding to the top of active fuel
must be detected by indirect leakage indications (ref. 1). Sump level increases must be
evaluated against other potential sources of leakage. If the make-up rate to the NCS
unexplainably rises above the pre-established rate, a loss of NCS inventory may be occurring
even if the source of the leakage cannot be immediately identified. Visual observation of
leakage from systems connected to the NCS in areas outside the containment that cannot be
isolated could also be indicative of a loss of NCS inventory (ref. 2).
The Incore Sump level cannot be monitored in the CR but alarms on high level.
In the Refueling Mode, as water level in the reactor vessel lowers, the dose rate above the
core will increase. The dose rate due to this core shine should result in indications on installed
area radiation monitors. 1EMF1 7 (2EMF2), Reactor Building Refueling Bridge 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 9,000 mR/hr (90% of instrument
scale), a loss of inventory with potential to uncover the core is likely to have occurred.
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.
Three conditions are associated with a challenge to containment integrity:
*

CONTAINMENT CLOSURE is not established (Ref. 3).
" In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a
core uncovery could result in an explosive mixture of dissolved gases in the
containment. However, containment monitoring and/or sampling should be performed
to verify this assumption and a General Emergency declared if it is determined that an
explosive mixture exists. An explosive mixture can be formed when hydrogen gas
RP/OIAI50001001
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concentration in the containment atmosphere is greater than 6% by volume in the
presence of oxygen (>5%).
Any unplanned increase in containment pressure in the Cold Shutdown or Refueling
mode indicates a potential loss of containment closure capability. Unplanned
containment pressure increases indicates containment closure cannot be assured and
the containment 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 NCS
RCS/roactor Voccel 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 reestablished 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 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.
in -EAL 2..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 (...t•,, v..se.,RS [PWR] Or RPV NCS fjW-3) level may be caused
by instrumentation and/or power failures, or water level dropping below the range of available
RP/OIA15000/001
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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 (roac... '-oeccol!RNCSIPWR]Or RP\' 1BI4iW).
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-1 449,
Shutdown and Low-Power Operation at CommercialNuclear Power Plantsin the United
States; and NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown
Management.
CNS Basis Reference(s):
1. OP/I(2)/A/6150/006 Draining the Reactor Coolant System
2. AP/1(2)/A/5500/010 Reactor Coolant Leak
3. OP/O/A/6100/014 Penetration Control for Modes 5, 6 and NO Mode. Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration Control
4. NEI 99-01 CG1
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

2 - Loss of Essential AC Power

Initiating Condition:

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-2, to essential 4160V buses 1(2)ETA and 1(2)ETB 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-2 AC Power Sources
Offsite:
* ATC (Train A)
*

SATA (Train A)

" ATD (Train B)
*

SATB (Train B)

Onsite:
*

DIG A (Train A)

" DIG B (Train B)
Mode Applicability:
5 - Cold Shutdown, 6 - Refueling, D - Defueled

RPIOIAI50001001

Rev. 0

Page 90 of 267

ATTACHMENT 1
EAL Bases
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.
CNS Basis:
The 4160 VAC System provides the power requirements for operation and safe shutdown of
the plant. The essential switchgear are buses ETA (Train A) and ETB (Train B) (ref. 1).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (DIG A & DIG B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The DIGs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
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 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.
RP/O/A/5000/001
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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.
A loss of all offsite power with a concurrent failure of all but one emergency power
source (e.g., an onsite diesel generator).

A les of all offsite power and less of all omoR8gency power courcoc (e.g., onsito dicese
gonoratreF) With a Ginglo train Of emorgoncay buses boinRg back fod from the unit m-in
*

A loss of emergency power sources (e.g., onsite diesel generators) with a single train of
emergency buses being beek-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.
CNS Basis Reference(s):
1. UFSAR Section 8.0 Electric Power
2. AP/1(2)/A/5500/007 Loss of Normal Power
3. NEI 99-01 CU2
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

2 - Loss of Essential AC Power

Initiating Condition:

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

EAL:
CA2.1

Alert

Loss of all offsite and all onsite AC power capability, Table C-2, to essential 4160V buses
1(2)ETA and 1(2)ETB 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-2 AC Power Sources
Offsite:
* ATC (Train A)
" SATA (Train A)
" ATD (Train B)
*

SATB (Train B)

Onsite:
*

D/G A (Train A)

*

D/G B (Train B)

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling, D - Defueled
CNS Basis:
The 4160 VAC System provides the power requirements for operation and safe shutdown of
the plant. The essential switchgear are buses ETA (Train A) and ETB (Train B) (ref. 1).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
RPIOIN50001001
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Each essential bus has a dedicated diesel generator (DIG A & DIG B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The D/Gs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
This cold condition EAL is equivalent to the hot condition loss of all offsite AC power EAL
SSI.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 mode, this condition is not classified as a
Site Area Emergency because of the increased time available to restore an eFnergenFy
essential 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 A$4RS1.
CNS Basis Reference(s):
1.
2.
3.
4.

UFSAR Section 8.0 Electric Power
AP/1(2)/A/5500/007 Loss of Normal Power
ECA-0.0 EP/l(2)/5000/ECA-0.O Loss of All AC Power
NEI 99-01 CA2
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

3 - NCS Temperature

Initiating Condition:

UNPLANNED increase in NCS temperature

EAL:
CU3.1

Unusual Event

UNPLANNED increase in NCS 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.
CNS Basis:
Several instruments are capable of providing indication of NCS temperature with respect to
the Technical Specification cold shutdown temperature limit (2001F, ref. 1) including both hot
leg and cold leg RTDs and core exit T/Cs (ref. 2, 3).
In the absence of reliable NCS temperature indication caused by a loss of decay heat removal
capability, classification should be based on EAL CU3.2 should NCS level indication be
subsequently lost.
NEI 99-01 Basis:
This IC addresses an UNPLANNED increase in RGS-NCS temperature above the Technical
Specification cold shutdown temperature limit, or the inability to dtormlino RCS t.mpcratur.
ad•Iee-Iand represents a potential degradation of the level of safety of the plant. If the RGS
NCS is not intact and CONTAINMENT CLOSURE is not established during this event, the
Emor.gocY DirFeG9t 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.
EAL-#4This EAL involves a loss of decay heat removal capability, or an addition of heat to the
RGS-NCS 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.
I RPIOIN5000/001
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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.
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immediate threat of fuel damage because the core decay heat load hac, been reduced since
the cessation of powor operation.
Fifteen minutes was selected as a threshold to exclude transient or momentary losses of
indication.
Escalation to Alert would be via IC CAl based on an inventory loss or ICCA3 based on
exceeding plant configuration-specific time criteria.
CNS Basis Reference(s):
1. CNS Technical Specifications Table 1.1-1
2. CNS UFSAR Section 7.0 Instrumentation and Controls
3. AP/1 (2)/A/5500/019 Loss of Residual Heat Removal System
4. NEI 99-01 CU3
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

3 - NCS Temperature

Initiating Condition:

UNPLANNED increase in NCS temperature

EAL:
CU3.2

Unusual Event

Loss of all NCS temperature and NCS 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
CNS Basis:
Several instruments are capable of providing indication of NCS temperature with respect to
the Technical Specification cold shutdown temperature limit (200 0 F, ref. 1) including both hot
leg and cold leg RTDs and core exit T/Cs (ref. 2, 3).
NCS water level is normally monitored using various instruments including NC System narrow
range and wide range monitors, RVLIS, NC System sightglass, tygon tube and Pressurizer
level instruments (ref. 4).
NEI 99-01 Basis:
This IG-EAL addresses an UNPLANNED incrGese in ROS temperitu•re above the Tch•n.ical
Specification cold shutdown temp..atur. limit, or the inability to determine NCS temperature

and level, and represents a potential degradation of the level of safety of the plant. If the NCS
is not intact and CONTAINMENT CLOSURE is not established during this event, the
EmergencY DiroctorEmergency Coordinator should also refer to IC CA3.
A momentary UNPLANNED e-curhion above the Trchnicaa Specifiation cold shutdown

temperature limit when the heat removal function is available does not warrant a classificsation.
EAL #1 involves a loss of decay heat removal capability, Or an addition of heat to the

RCS inoxcoss of that which can currently be removed, such that reactor coolant temperature
cannot be maintained below the cold shutdown temperature limit specified in Technia
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Specifisationc. During this condition, thoro

is noe

Goro decay heat lead has been educido
w ine

immediate throat of fuel damage bocsauce the

the chscatien of power opeFation.

DuFrin an outage, the level in the reactor veccel Will nremally be maintained above the
reactrAOv~esel flange. Refueling evolutione, that lower water level below the reactor vessel
flange are carefully planned and controlled. A Iess of forced decay heat removal at reduced
inventor,' May rocult in a rapid inrAco i rator coolant temperatue depending en the time
after chutdown;.
EAL-#2This EAL reflects a condition where there has been a significant loss of instrumentation
capability necessary to monitor NCS 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.
CNS Basis Reference(s):
1. CNS Technical Specifications Table 1.1-1

2.
3.
4.
5.

CNS UFSAR Section 7.0 Instrumentation and Controls
AP/I(2)IA/5500/019 Loss of Residual Heat Removal System
OP/I(2)/A/6150/006 Draining the Reactor Coolant System
NEI 99-01 CU3
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Category:

C - Cold Shutdown I Refueling System Malfunction

Subcategory:

3 - NCS Temperature

Initiating Condition:

Inability to maintain plant in cold shutdown

EAL:
CA3.1 Alert
UNPLANNED increase in NCS temperature to > 200OF for > Table C-3 duration
(Note 1)
OR
UNPLANNED NCS pressure increase > 10 psig due to a loss of NCS cooling (this 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-3: NCS Heat-up Duration Thresholds
NCS
Status
N
tStatus
Intact (but not reduced
inventory)
Not intact
OR
At reduced inventory

Containment Closure

Heat-up Duration

N/A

60 mi.*

established
not established

20 min.*
0 mi.

* Ifan NCS heat removal system is in operation within this time frame and NCS temperature is
being reduced, the EAL is not applicable.

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling
Definition(s):
CONTAINMENT CLOSURE - The procedurally defined conditions or actions taken to secure
Primary or Secondary Containment and its associated structures, systems, and components
as a functional barrier to fission product release under shutdown conditions.
As applied to CNS, Containment Closure is established when the requirements of
OP/O/A/6100/014 Penetration Control for Modes 5, 6 and NO Mode - Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration Control are met.
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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.
CNS Basis:
Several instruments are capable of providing indication of NCS temperature with respect to
the Technical Specification cold shutdown temperature limit (200 0 F, ref. 1) including both hot
leg and cold leg RTDs and core exit T/Cs (ref. 2, 3).
A 10 psig RPV pressure increase can be read on various instruments such as NCPT5141 CLoop N/R, 0 - 800 psig and Point #4 on SMCR5810 (CR chart recorder, 0 - 600 psi). (ref. 4,
5).
In the absence of reliable NCS temperature indication caused by the loss of decay heat
removal capability, classification should be based on the NCS pressure increase criteria when
in Mode 5 or based on time to boil data when in Mode 6.
RCS reduced inventory condition exists when NCS level is < 16% (ref. 7).
NEI 99-01 Basis:
This IC addresses conditions involving a loss of decay heat removal capability or an addition
of heat to the RG"-NCS 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 RGS-NCS Heat-up Duration Thresholds table addresses an increase in R-G-NCS
temperature when CONTAINMENT CLOSURE is established but the RGS-NCS is not intact,
or RGS-NCS inventory is reduced (e.g., mid-loop operation i4-PWRs). The 20-minute criterion
was included to allow time for operator action to address the temperature increase.
The R4S-NCS Heat-up Duration Thresholds table also addresses an increase in RGS-NCS
temperature with the R-S-NCS intact. The status of CONTAINMENT CLOSURE is not crucial
in this condition since the intact RGS-NCS 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 RGS-NCS temperature, the RGS-NCS is not
intact or is at reduced inventory-PW-RI, 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.
EA--#2The RGS-NCS pressure increase threshold provides a pressure-based indication of
RGS-NCS heat-up in the absence of RGS-NCS temperature monitoring capability.
RPIOIAI50001001
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Escalation of the emergency classification level would be via IC CS1 or AS4RS1.
CNS Basis Reference(s):
1. CNS Technical Specifications Table 1.1-1
2. CNS UFSAR Section 7.0 Instrumentation and Controls
3. API1(2)IA155001019 Loss of Residual Heat Removal System
4. IP/1(2)/BI3121/011A
5. IP/1(2)/AI3122/055A
6. OPIO/AN61001014 Penetration Control for Modes 5, 6 and NO Mode. Enclosure 4.7 Setting,
Maintaining and Securing from Containment Penetration Control
7. OP/1(2)/1A6150/006 Draining the Reactor Coolant System
8. 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

< 105 VDC bus voltage indications on Technical Specification required 125 VDC buses
forŽ 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
CNS Basis:
Four 125 VDC distribution centers are provided for the 125VDC Vital Instrumentation and
Control Power System. Four distribution centers (EDA, EDC, EDB and EDD), one per load
group, supply the four independent channels of vital instrumentation and control, and are each
powered directly from an independent 125 volt battery and battery charger. Each of the four
distribution centers supplies one DC panel board and one 125VDC-120VAC static inverter
(ref. 1).
The Class 1E DC loads have an operating voltage range of 105 to 135 volts. The minimum
battery discharge voltage (requiring opening the degraded battery output breaker) is 105 VDC
(ref. 1, 2).
This EAL is the cold condition equivalent of the hot condition loss of DC power EAL SS7.1.
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.
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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.
Depending upon the event, escalation of the emergency classification level would be via IC
CA1 or CA3, or an IC in Recognition Category AR.
CNS Basis Reference(s):
1. CNS UFSAR Section 8.0 Electrical Power
2. AP/1(2)/N55001029 Loss of Vital or Aux Control Power
3. 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-4 onsite communication methods
OR
Loss of all Table C-4 ORO communication methods
OR
Loss of all Table C-4 NRC communication methods
Table C-4

Communication Methods

System

Onsite

Public Address

X

Internal Telephones

X

Onsite Radios

X

ORO

NRC

DEMNET

x

Commercial Telephones

X

X

Satellite Phones

X

X

Cellular Phones

X

X

NRC Emergency Telephone System (ETS)

X

X

Mode Applicability:
5 - Cold Shutdown, 6 - Refueling, D - Defueled
Definition(s):
None
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CNS Basis:
Onsite/offsite communications include one or more of the systems listed in Table C-4 (ref. 1).
Public Address System
The Catawba Plant public address 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. Plantwide instructions are issued using the paging feature.
Internal Telephone System
The Catawba Site PBX telephone system provides communication capability between
telephone stations located within the plant by dialing the four-digit telephone station code.
On-site Radio System
Radio systems can be used for communication among operators, off-site monitoring teams,
the control room, TSC and EOF.
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.
Commercial Telephones
Commercial telephone lines, which supply public telephone communications, are employed by
Duke Energy. The local service provider provides primary and secondary power for their lines
at the Central Office.
Satellite Phones
Portable satellite telephones are available which enable communication when all other phone
systems are inoperable, e.g. following a major external event. These portable systems can be
powered by internal batteries, external DC sources as well as external AC sources.
Cellular Phones
Cellular phones may be used during emergencies if other communications means are not
readily available or are inoperable. These phones are not expected to be used in the Control
Room or Power Block due to interference with plant equipment and loss of signal to the
phone.
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NRC Emer-qency Telephone System
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 Catawba Control Room, Technical
Support Center, and Emergency Operations Facility and can be used to establish NRC
Emergency Notification System (ENS) and Health Physics Network (HPN) capability.
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 onsite information via individuals or multiple radio transmission points, individuals being sent to
offsite locations, etc.).
E-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-(ee
neyelepF
,the Notes
State, York, Gaston and Mecklenburg County EOCs&AL--#ýThe third EAL addresses a total loss of the communications methods used to notify the
NRC of an emergency declaration.
CNS Basis Reference(s):
1. CNS Emergency Plan Section F Emergency Communications
2. NEI 99-01 CU5
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Category:

C - Cold Shutdown / Refueling System Malfunction

Subcategory:

6 - Hazardous Event Affecting Safety Systems

Initiating Condition:

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

EAL:
CA6.1

Alert

The occurrence of any Table C-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 C-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:
6 - 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 postevent inspection to determine if the attributes of an explosion are present.
RPIO/AI5000/O01
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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.
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.
CNS 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 (ref. 2).
" External flooding may be due to high lake level. CNS plant yard elevation is 593.5 ft MSL.
The minimum external access elevation for the Auxiliary, Turbine and Service Buildings is
594.0 ft MSL (ref. 1, 3).
" Seismic Category I structures are analyzed to withstand a sustained, design wind velocity
of at least 95 mph. (ref. 4).
"

Areas containing functions and systems required for safe shutdown of the plant are
identified by fire area in the fire response procedure (ref. 5).
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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 1.b. 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.
EAL 1.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
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.--RS1.
CNS Basis Reference(s):
1. RP/O/AI5000/007 Natural Disaster and Earthquake
2. AP/O/NA55001030 Plant Flooding
3. UFSAR Section 3.4 Water Level (Flood) Design
4. Updated FSAR Section 3.3.1 Wind Loadings
5. AP/O/A/5500/045 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 site 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.
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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. Emeraency Coordinator Judament
The EALs defined in other categories specify the predetermined symptoms or events that
are indicative of emergency or potential emergency conditions and thus warrant
classification. While these EALs have been developed to address the full spectrum of
possible emergency conditions which may warrant classification and subsequent
implementation of the Emergency Plan, a provision for classification of emergencies based
on operator/management experience and judgment is still necessary. The EALs of this
category provide the Emergency 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 CNS 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 CNS. 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).
CNS Basis:
This EAL is based on the Duke Energy Physical Security Plan for CNS (ref. 1).
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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 HAI, 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 (ref. 2, 3, 4).
Classification of these events will initiate appropriate threat-related notifications to plant
personnel and Offsite Response Organizations.
Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Training and QualificationPlan, Safeguards ContingencyPlan [and
Independent Spent Fuel Storage Installation Security Program].
EAL:#4The first threshold references (eite-speeifie-the seei•ity-Security Shift Supervisonshie
sewpeii.) 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.
EAL,2The second threshold addresses the receipt of a credible security threat. The
credibility of the threat Is assessed in accordance with (site sp.ifi. poG.d.Fu.)the CNS
Security Contingency Plan (ref. 1).
EAL-#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 the CNS Security
Contingency Plan (ref. 1)(,it cp.•ifi. pr....odur).
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 CNS (ref. 1).
Escalation of the emergency classification level would be via IC HA1.
CNS Basis Reference(s):
1.
2.
3.
4.
5.

Duke Energy Physical Security Plan for CNS
AP/O/A/5500/046 Hostile Aircraft Activity
RP/0/B/5000/026 Site Response to a Security Threat
AP/O/AI5500/048 Extensive Damage Mitigation
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

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 CNS 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 CNS. 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.
CNS 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 the Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event (ref. 2, 3, 4).
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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 QualificationPlan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage InstallationSecurity 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 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.
EAL42-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 (site-specific security procedures).
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 CNS (ref. 1).
CNS Basis Reference(s):
1. Duke Energy Physical Security Plan for CNS
2. AP/OA/5500/046 Hostile Aircraft Activity
3. RP1OIB150001026 Site Response to a Security Threat
RP/O/A15000/001
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4. APIO/A155001048 Extensive Damage Mitigation
5. NEI 99-01 HAl
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Category:

H - Hazards

Subcategory:

1 - Security

Initiating Condition:

Hostile Action within the Protected Area

EAL:
HSI.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 CNS 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 CNS. 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).
PROTECTEDAREA - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS Basis:
These individuals are the designated on-site personnel qualified and trained to confirm that a
security event is occurring or has occurred. Training on security event classification
confirmation is closely controlled due to the strict secrecy controls placed on the Duke Energy
Physical Security Plan for CNS (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. 2, 3).
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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 QualificationPlan, Safeguards ContingencyPlan [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
(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 plant 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 CNS (ref. 1).
Escalation of the emergency classification level would be via IC HGI.
CNS Basis Reference(s):
1. Duke Energy Physical Security Plan for CNS
2. RP/0/B/5000/026 Site Response to a Security Threat
3. AP/0/A/5500/048 Extensive Damage Mitigation
4. NEI 99-01 HSI
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Category:

H - Hazards

Subcategory:

I - Security

Initiating Condition:

Hostile Action resulting in loss of physical control of the facility

EAL:
HG1.1

General Emergency

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as
reported by the Security Shift Supervisor
AND EITHER of the following has occurred:
Any of the following safety functions cannot be controlled or maintained
" Reactivity
" Core cooling
" NCS heat removal
OR
Damage to spent fuel has occurred or is IMMINENT
Mode Applicability:
All
Definition(s):
HOSTILE ACTION - An act toward CNS 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 CNS. 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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
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CNS Basis:
None.
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
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 Security Shift Supervision and the Control
Room is essential for proper classification of a security-related event (ref. 2, 3).

I

Security plans and terminology are based on the guidance provided by NEI 03-12, Template
for the Security Plan, Trainingand QualificationPlan, Safeguards Contingency Plan [and
Independent Spent Fuel Storage InstallationSecurity 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 CNS (ref. 1).
CNS Basis Reference(s):
1.
2.
3.
4.
5.

Duke Energy Physical Security Plan for CNS
RP/0/B/5000/026 Site Response to a Security Threat
AP/0/A/5500/048 Extensive Damage Mitigation
AP/I(2)/A/5500/017 Loss of Control Room
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 OBE levels

EAL:
HU2.1

Unusual Event

Seismic event > OBE as indicated by OBE EXCEEDED alarm on IAD-4, B/8
Mode Applicability:
All
Definition(s):
None
CNS Basis:
Ground motion acceleration of 0.08g horizontal or 0.0533g vertical is the Operating Basis
Earthquake for CNS (ref. 1).
Five strong motion accelerographs are installed within Unit I structures. The seismic
instrumentation system also consists of a network control center (NCC), which is used for
rapid interrogation of the accelerograph data and for data transfer to a dedicated system
computer for subsequent data processing and analysis. The time-history recorded at each
accelerograph location can be analyzed to determine its corresponding peak acceleration
values and to verify that site Operating Basis Earthquake (OBE) limits have not been
exceeded. Immediate control room alarm indication of an earthquake of 0.08 g or greater is
annunciated through the system's network control center (NCC), following seismic trigger
actuation by at least two accelerographs (ref. 2).
RPIOIA/50001007 Natural Disaster and Earthquake provides the guidance for determining if
the OBE earthquake threshold is exceeded and any required response actions. (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) can confirm that an earthquake has 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. Select option #1 and inform the analyst you wish to confirm recent seismic activity
in the vicinity of CNS. Provide the analyst with the following CNS coordinates: 350 03' 04"
north latitude, 810 04' 10" west longitude (ref. 4). Alternatively, near real-time seismic
activity can be accessed via the NEIC website:
http://earthquake.usgs.gov/eqcenter/
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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 walkdowns 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 0.08g). The Shift Manager or
Emergency DirectOF 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.
CNS Basis Reference(s):
1.
2.
3.
4.
5.

Updated FSAR Section 3.1 Conformance with General Design Criteria
Updated FSAR Section 3.7.4.2 Location and Description of Instrumentation
RP/O/A/5000/007 Natural Disaster and Earthquake
Updated FSAR section 2.1.1.1 Specification of Location (Unit 1)
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):
PROTECTEDAREA - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS Basis:
Response actions associated with a tornado onsite is provided in RP/O/N5000/007 Enclosure
4.2 Tornado Warning Issued for York County or Tornado On-Site (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.
EAL6#4EAL HU3.1 addresses a tornado striking (touching down) within the PROTECTED
AREA.
EAL #2 addrez•es
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SYSTEM component fromA kG powOr SoUrce (e.g., a breaker Or relay trip). To warran
clascification, operability of the affected component must b9 required by Technical
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Escalation of the emergency classification level would be based on ICs in Recognition
Categories AR, F, S or C.
CNS Basis Reference(s):
1. RP/O/AI50001007 Natural Disaster and Earthquake
2. NEI 99-01 HU3
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
RP/O/A/5000/001
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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.
CNS Basis:
Areas susceptible to internal flooding are Turbine/Service Buildings and Auxiliary/Diesel
Buildings from the following systems: Condenser Circulating Water, Fire Protection, Nuclear
and Conventional Service Water and Condensate Storage (ref.1). 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.
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Escalation of the emergency classification level would be based on ICs in Recognition Categories AR,
F, S orC.
CNS Basis Reference(s):
1. AP/0/A/5500/030 Plant Flooding
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:
HU3.3

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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS Basis:
As used here, the term "offsite" is meant to be areas external to the CNS 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 addecoc a tornado
,
tiking (touching down) ,.,ithi, the PROTErCTED ADRE
This EAL addFrccco flooding of a buildingMGM
rOmFo ara that rocult•
, on p•catrms.ilaftng
power to a SAFETY SYSTEM componont due to water lo8'ol Or othor wefting concoFrn.

Claceification isa'6o roquirad if the water !ovel or rolatod welling caucoc an automatic isolation
of a SAFETY SYSTEM component from ite poWer 6ouF.. (e.g., a breaker Or r..ay trip). To
Warrant claSsifiation, operability of the affoctod comfponent must be required by Technical

mdo.
Spocific~ationsb forF the curron8t operatiF ng
EA--#3This 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.

RP//A5000/001

I

Rev. 0

1

Page 127 of 267 1

ATTACHMENT 1
EAL Bases
I

I

I

iI

I

I t

I

RA&- #4 adde~lesse a flazardous event mat causoc an en site impediment to Veflicle movemfent
and cignifeant onough to prohibit the plant staff from accoccing the cito ucing perconaI
Yohiclec. Examploc of such an ovant include cite flooding caucod by a hurricane, heayric
Up riVer water roleacoc, dam failure, etc.., Or an en cite train derailment blocking the acsess
Fead.

This EAL ienot intended- aPPY to routine imAPodiMentc

Such ac fog, 6nw co
vehicle
broakdewns Or aeeidonts, b9ut rather to moreF Sinificant condiioncOSASucSh -R-AS
th Hurr
Ic11Gan
,A~drew.. Strike on T-urkey Point in 1002, the flooding around the Cooper Station during the
Midwest floods of 1003, or the flooding around Ft. Calhoun Station in 2011.
EAL #6 addFesseee

(site cpecific doecGPRito).

Escalation of the emergency classification level would be based on ICs in Recognition
Categories AR, F, S or C.
CNS 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
CNS 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. EA.L #4 add"oS•e6 a tornado t•rikig (touching
.
down)
.
With
the PROTECTED AREA.

This EA. addreSSeS floEding of a building roo. Or a'a 'that esu.t. in operators isolating
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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.
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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 addrFocc
(site speraific. dczcrFiptiOn).
Escalation of the emergency classification level would be based on ICs in Recognition
Categories AR, F, S or C.
CNS Basis Reference(s):
1. NEI 99-01 HU3
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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 (Containment)

"
"
"
*
"

Auxiliary Building
Diesel Generator Rooms
RN Pump House
Dog Houses
Standby Shutdown Facility (SSF)

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.
CNS Basis:
The 15 minute requirement begins with 4 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
RPIO/AI5000/O01
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is to be validated using available Control Room indications or alarms to prove that it is not
spurious, or by reports from the field.
Table H-1 Fire Areas are based on CNS-1 465.00-00-0006 Design Basis Specification for the
Plant Fire Protection and APIO/A15500/045 Plant Fire. Table H-1 Fire Areas include those
structures containing functions and systems required for safe shutdown of the plant (SAFETY
SYSTEMS) (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.

EAI.-*4
The-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 addresseS receipt of a Gingle firo alarmA, and the oxistoncoe of a FIRE isnot Vorifiod
(i.e., proved Or disproved) within 30 minutes of the alarm. Upon receipt, operators will tako
prompt actions to confirm the validity of a single fir alarm. Fo-r EA, assessment purposes,
the 30 minuto elok starts at the time that tho inil a.seived,
and not tho time that

a subsequent Yerification action was per-formed.
A single fire alarmf, absent other indieatien(s) of a FIRE, may be indicative of equipment failure
ious activation, and not an actual FIRE. For this reason, additionaI

time is allowed to

voriy to vlidity of the alarm. The 30 minute poriod is a reasonable amount of time to
doetorm4ino- if an actual FIRE exists; hoeveFo, after that time, and absent information to the
contrary, it is assumed that an actual FIRE is in progress.

if an actual FIRE is vorifiod by a report fromA the field, thon EAL #1 is immediately applicable,
and the emergenc~y must bo declared *ifthe FIRE is not extinguished within 16 mninutes, of the
report. if the alafrm is verified to be duo to an equipment failure or a SPUriouc activation, and
thiS verification occurs within 30 minutes, of the receipt of the alarmn, then this EAL is not
applicable and no emnergency declaration is warranted.
in addition to a FIRE addressed by EAL #4 orEAL
e
#2, a FIRE within the plant PROTECTED9
AREA not extinguished within 60 m~inutes mnay also potentially degrade the level of pln
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safety. This bas's ex+ends to a FIRE o.c.urring within the PROTECTED AREA of an 'SFSI
located outside the plant PROTECTED AREA. [Sentonco for plnte, With an 18F8I outside tho
plant Pr•oocted Aroal

EAL #4
Ifa FIRE Within the Plant or SF81 [for plaRt• ..

th a"n ISFSI outside the plant Protected Area]

PROTECiTED AREA ism
of SUfficient siZe to require a Fresponse by an offesite firefighting agency,
(e.g., a local town Fire Departmont), thon the level of plant safety is potentially degrad.

The

is needed to actively suppedt firefighting efforts because the fire isbeyond the capability of the
to extin.guish. Doclaratin is not noFessary if the ageGncy resourHes are placod on
stand by, Or supporting post cxtinguishment ree
o
stigation actions.
Fire Brigade

Blatsis

DRelatedi RGaNidrm

ants.49M

Aa~nAk

Appenidim R to 10 CFR 50, states, in part:
Criterio 3 of Appendix A to this part specifies that "Structures, systems, and
OIFI•OII stbfl

lwlnpw[Ln 5 to

eUIUL
6hall

Ube

deigRed and IU

U

t

min

,

with other 6afet requiremen~ts, the probability and effect of fires an eposon.

i•UuW

When co•nidering the effects of fire, those systems associated with achieving and

mitaining safe shutdown conditionG assume major im
Fpedance to safety because
damage to them ran lead te core damg eutngfro lees of coolant through boil off.
Because fire may affecst rsafe shutdown systems and because the loss of functiono
systems used to mitigate the consequencesr of design basis accidents under post fr
conditions does not per se impact public safety, the need to limit fire damage to
s~ystemns required to achieve and maintain safe shutdown conditionsG ISgreater than h
need to limit fire damage to those systemRs required to mitigate the consequences of
desin bassis aecidents.

inaddition, Appendix R to 10 CFR 50, requires, among other consideraitions, the use of 1 hour
fire barriers for the oncdosro, of Gable and equipment and associated non safety crcuwits of
Oen redundant train (G.2.6). As used in SAL #2, the 30 minutes to verify a single alarmA is Well
within this worst rase 1 hour time period.
Depending upon the plant moede at the time of the event, eccalatmeR of the em~ergency
c~lasG~fication level would be via IC CA6 Or SAO.
CNS Basis Reference(s):
1. CNS-1465.00-00-0006 Design Basis Specification for the Plant Fire Protection

2. AP/O/A/5500/045 Plant Fire
3. 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:
HU4.2

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 (Containment)
"
"
"
"

Auxiliary Building
Diesel Generator Rooms
RN Pump House
Dog Houses

*

Standby Shutdown Facility (SSF)

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.
CNS 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
RPIOIN/5000/O0I
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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. Ifa fire is verified to be occurring by field
report, classification shall be made based on EAL HU4.1.
Table H-1 Fire Areas are based on CNS-1465.00-00-0006 Design Basis Specification for the
Plant Fire Protection and AP/O/IA55001045 Plant Fire. Table H-1 Fire Areas include those
structures containing functions and systems required for safe shutdown of the plant (SAFETY
SYSTEMS) (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.

The intent of tho 15 minute duration is to size the FIRE and to d1iscrimiate against

6mall
FIRES that aer readily eXtinguished (e.g., smeldering WaSte Pap er basket). in addition to

alarms6, 9tnor RGnaicAuoS or a ru-!Kof a suppression system, etc.

p0
Rouia

GRopi1 tire mAinpesratmtcatvto

Upon rcccipt, oper-atos Will take prompt actions to confiFrm the Yalidity of an initial fire alarmf,
indication, or report. For E!,AL ascoscmont purposes, the emergoncy declaratin clocak 16tanrt-A -at
the time that the initial alarmi indication orprt was receiyed, and net the time that-apa *kaan

.ajnf
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the time Of receipt of tho initial alaFrm,incaonrrert

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 EAL #1 HU4.1 is immediately
applicable, and the emergency must be declared if the FIRE is not extinguished within 15minutes 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.
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in add-t,•n to a FIRE add.es..d by EAL #1 Or EAL #2, a FIRE within the plant PROTECTED

AREA not extinguished within 60 mkinuto mnay also potonitially dogrado tho levol of plant
.,afot.

hiab

.ci ,,nd,to a FIRE cc..u.i;g wfthin the PROTECTE•D AREA ,fan

,SF

located out ade the plant PROTECTED AREA. rSentenco for plants wit an ISF=SI outaide h
plant Potoetd-- Are-a
E446-#4
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 &EL#2this
EAL, 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.
CNS Basis Reference(s):
1. CNS-1 465.00-00-0006 Design Basis Specification for the Plant Fire Protection
2. AP/O/A/5500/045 Plant Fire
3. 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 plant 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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS 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.

The intont of the 15 mi~nute duration is to size the FIRE: and to diGGRiMinate againet sFmalI
FIRES that are rcadily extinguished (e.g., smeldering waste papcr basket). in addition to
alarMe, other indiesations of a FIRE could be a drop in fire man rourautomatic actiy.atien
of a 6upperocion system, etc.
UJpon receipt, operatGFG Will take prompt actioeP to confirmP the validity of an initial fire alarm,
indication, Or report. For EAL= asesosmernt purpoese, the emor~gency declaration clock starts at
the timc that the initial alaRrm. 6indfication oroot was
I RP/O/A/5000/001
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subsequent
,
orifcatio;n action was perFfrmled. Similadly, the fire dura;ion c.lok also starts at

the tkmo Of rocoipt of the 'nitial alarmA, indicsation or report.

Shis EAL addros...

rec.ipt of a single fire alarm,.xistenr.
and tho

of a FIRE o, not ... ifi.d

(iLo., proved or diSProved) Withi 30 minuteS of the alarmn. Upon receipt, eperators will take
prompt actions to conefirm tho 40811dity of a cinglo firo alaFrm. For EAL asseSSmnent purposeS,
the 30 mniuto clocerk starts at the time that the initial alarmn was receiVed, and not the timle that
a subsequent
verification
action
was
perform~ed.
th
nae.'n fir"'
,,,.la+"rm...
, . . ..b"ent
•oth...
er•..+•,
;..•.,..+.•.
,....io~c
+ of•,,
,,.,.."+"
a, c rm 'ay b. indi. ati" e of•,"+
.. ,,ip
" en , failure
•"+.,
,
or aspuiou actiyation, and not an acstual FIRE. PFo thS reason, additional tfime is allowed te
veriy th valdity of the alaFrm. The 30 mninute period is a roasenablo amount of time to
determnin ifan actual FIRE exists; however, after that time, and abSent information to h
contrary, it ir, asesumed that an actual FIRE is in progress.
if an actual FIRE is verified by a report from the field, then EAL #1 icimdaeyapplicable,
and the emnergency must be declared if the FIRE is Rot extiguished within 15 mninutes of the
report. if the alarm is verified to be due to an equipmnent failue Or a spurious activation, and
this verificatio ocusvithin 30 mninutes of th e reipt of the alarmf, then this EAL i o
applic~able and no emergency declaration iswarranted.
In addition to a FIRE addressed by EAL #4HU4.1 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 extends to a FIRE occurring within the PROTECTED AREAofa
ISFSI1 located outside the plant PROTECTED AREA. [Sentenca for plante with an !SF-S
outryide the plant P4:tectedAroa]EAL-#1
if a FIRE within the plant OF I8SFS [for-plants with an IS8"! outaide the plant Proteeted Area]
PROTECTED AREA is of sufcetsize to r-equire a response by an off-site firofighting agency
(e.g., a local town Fire Department), then the level of plant safety is potentially degraded. The
dispatc~h of an offsito firefighting agency to the cite requires an emnergency declaration only if it
Fire Brigade to extinguish. Declaraition is not necessary if the agencGy resources are placed on
y or nve.stigation acti ORB.
stand by, Or supporting post extinguishment F56
e.al,,fReaw,,

rmennte

#Wsn

An

,D

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 m~inimie csitent
With otheFrsafety requiremfents, the probability and effect of fires andepoin.
W~hen considering the 9effets of fire, these systems associ'ated with aehioving and
m~afintaining safe shutdown conditions assume m'ajor imAportance to safety because
damage to them can load to core damage resulting 4fro loss Of coolant through boieof
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Denausn fire may affmodt safeshutdown Cystems and because the leoSSef function o

systems used to mnitigato the consequencos of design basis accidents undor poSt fr
conditions doos not por 6o impact public safet, the nieed to limfit fire dam~age to
Systems6 required to achioe'o and maintain safe shutdoewn eonditions is greater than the
need to limlit fie damage to those Systems rcgUirCd to mitigate the consequence6 of
design basis aRcidents.

1n addition, Appondix R tE 1 C0FR 50, requires, among other consideration, tho use of 1 hour
fire barersfo the enclos6ure of cable and equipment and asseciated non safety circuits of
one redundant train (G.2.c). As used in EAL #2, the 30 minutes to Vorif' a 6ingle alarmB is Well
WithiR 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.

CNS 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 plant 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 - An area encompassed by physical barriers and to which access is
controlled. The Protected Area refers to the designated security area around the process
buildings and is depicted in CNS UFSAR Figure 1-20 Plot Plan.
CNS 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.

EA644
The inent of the 16 minute duration is to size the FIRE and to diScrimninate against small
FIRES that are readily extinguiched (e.g., smoldering waste paper basket). in addition to
alarmnS, other indications of a FIRE could be a drop infire main pressure, automatic actiVation;

of a 6uppression; system, etc.
Upon Freeipt, operators Will take prompt actions to confiFm the Yalidity of an initial fire alarmA,
inAdication, or report. For EAL= asseSSmenAt purposes, the em~ergency doclaration clocki stakrt at
the time that the initial alaFrm, indication, or report waG recoivod, and noet the time tha
subsequent verdification action was perfoFrmed. Skimiarly, the fire duration clock also starts at
the time Of receipt of thee intalalarm, indication or report.
RP/0/A/5000/0 01
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This EAL addresses.reeipt

of a single firo alFar, and the existece+of a FIRE is not .erified
pr
.ed
or dispr.ed) Wthin 30 m.inutes of the alar.. Upo n.re.ipt, operators will take
prompt actions to cenf"r the validity of a Single fire alarm. For E=AL assessmenit purpo~ses,
the 30 minuRbte clock(starts at the time that the initial alaFrm wa eci
, and not the time that
a eubsoquont verification action4 was pe~formed.
(i.e.,

A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failuro
orsprios actiyation, and not an actual FIRE. For thiS reason, additional timc is allowed to
vorf
3 th vlidity of the alarm~. The 30 minute poriod is a reasonablo amount of tim~e to

determin~e Wf
an actual FIRE exists; ho~ewey8, after that time, and absent ienfration to the
contrarty, it is assumed that an actual FIRE is inl progress.
""" ..
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if an actual FIRE as verified by a report from the field, then EAL #1 is immediately applicablo,
anu the eumorgencY must be aeciaroc ifie Fins
r~is
net extinguished witnin aomninue of tne
report. if the alaFrm is verified to be duo to an equipment failure or a spurious activation, and
this verificatio ourwithin 30 minutes of the re~espt of the alarmA, then this EAL i o
applicable and no emerngency declaration is warranted.
in addition to a FIRE addressed by EAL= #1 or EAL #2, a FIRE within the plant PROTECTED
ARE R, t extinguished witn'n 614 minutcs rnay aseo potonua'ly Gogroae tnc icvol 01 pn
safety. This basis extends te a F4RE= o'-'euing %Atin the PROTECTED AREA of an ISFS
lostodo~'tsdathe plant PROTECGTiED ARES4. [Sentenco for-plants
with an ISFSI eutsideth
#

plant Roetected A, a]

If a FIRE within the plant or ISFI ifor.plants.. th an I8Sr' outside the p!ant ProtectedArea]
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 sino' Sifies that "Structures, syStemsI, and
With ether safety requiremen9ts, the prob9ability and offect of fires and exlsin.
When considering the effects Of fire, these systems6 associated with acivn nd
maintaining safe shutdown conditions assum~e major importance to saqfety b99eause9
damage to themf can lead to core damage resulting ferom loss of coolant through boieof
RP/0/A15000/001
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Bocause firo may affcct safe shutdown systems and becauso the less of function of
eyetems used to mitigate the concequonces of doeign basis accidents undor pest fr
cOnditieonc dooc net poFreC impact public cafety, the need to limit fire dam~age to
6yctemcS required to achieve and maintain safe 6hutdewn coenditioes iCgroatcr than the
need to limfit fire damage to these systems requ ircd to mitigate the consequcncec of
design basis accidents.
in addition, Appendix R to 10 CFR 50, Foquliroc, among other conciderationo', the use of 1 hour
fire barriere forF the onclocur9eof cable and equipment and asrociatod non caeyruitC of
one redundant train (G.2.c.). As used in EAL #2, the 30 mninutes to Yerify a singlo alarmn it Well
Within this Woret caso 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.
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CNS Basis Reference(s):
1. NEI 99-01 HU4
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Category:

H - Hazards and Other Conditions Affecting Plant Safety

Subcategory:

5- Hazardous Gases

Initiating Condition:

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
Bldg. Elevation

Auxiliary 57T

Auxiliary 560'

Unit I Room/Area

Unit 2 Room/Area

Mode

Rm 478 (1EMXA)

Rm 469 (2EMXA)

4

Rm 496 (1ETA)
Rm 496 (1EMXS)

Rm 486 (2ETA)
Rm 486 (2EMXS)

4

AB-577', JJ-57 (1MXK)

AB-577', JJ-57 (2MXK)

4

Rm 330 (1EMXJ)

Rm 320 (2EMXJ)

4

Rm 372 (1ETB)

Rm 362 (2ETB)

4

Rm 372 (1EMXD)

Rm 362 (2EMXD)

4

4

Mode Applicability:
4- Hot Shutdown
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).
CNS 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.
RP/O/A/5000/001
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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).
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
Emergn•cy Di.rGoeo 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
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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 in•-t"•onti,,rtig of ,entainm
.. (1WR. ORY) .
Escalation of the emergency classification level would be via Recognition Category AR, C or F
ICs.
CNS Basis Reference(s):
1. Attachment 3 Safe Operation & Shutdown Rooms/Areas Tables R-2 & 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 Panels or Standby Shutdown Facility
Mode Applicability:
All
Definition(s):
None
CNS Basis:
The Shift Manager (SM) determines if the Control Room is inoperable and requires
evacuation. Control Room inhabitability may be caused by fire, dense smoke, noxious fumes,
bomb threat in or adjacent to the Control Room, or other life threatening conditions (Ref. 1, 2).
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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CNS Basis Reference(s):
1. AP/1 (2)/A/5500/017 Loss of Control Room
2. OP/1 (2)/N6100/004 Shutdown Outside the Control Room From Hot Standby to Cold
Shutdown.
2. 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 Panels or Standby Shutdown Facility
AND
Control of any of the following key safety functions is not reestablished within 15 min.
(Note 1):
" Reactivity
" Core Cooling
*
Note 1:

NCS heat removal
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
CNS Basis:
The Shift Manager determines if the Control Room is inoperable and requires evacuation.
Control Room inhabitability may be caused by fire, dense smoke, noxious fumes, bomb threat
in or adjacent to the Control Room, or other life threatening conditions (Ref. 1, 2).
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 Dikeeter-Coordinator judgment. The Emergency QiFeeteF
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Coordinator is expected to-make a-reasonable, informed judgment within (the site spe-.•i•
time
f .FaGW•l. 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 CGI
CNS Basis Reference(s):
1. AP/1(2)/A/5500/017 Loss of Control Room
2. OP/1(2)/1A6100/004 Shutdown Outside the Control Room From Hot Standby to Cold
Shutdown.
3. 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.
CNS Basis:
The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the CNS Emergency Response Plan. 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. 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
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the emergency response as soon as available to do so in anticipation of the possible wideranging responsibilities associated with managing a major emergency (ref. 1).
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
QiFeeter-Coordinator to fall under the emergency classification level description for an
NOUEUnusual Event.
CNS Basis Reference(s):
1. CNS Emergency Plan section 3.0 Site Emergency Organization Section B.2 Emergency
Coordinator
2. 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 CNS 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 CNS. 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).
CNS Basis:
The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the CNS Emergency Response Plan. 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. 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 wideranging responsibilities associated with managing a major emergency (ref. 1).
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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
ID'FetcF Coordinator to fall under the emergency classification level description for an Alert.
CNS Basis Reference(s):
1. CNS Emergency Plan section 3.0 Site Emergency Organization Section B.2 Emergency
Coordinator
2. 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 CNS 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 CNS. 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- Area as depicted in CNS-SLC-16.11-16 Figure 16.11-16-1 Unrestricted
Area and Site Boundary for Radioactive Effluents.
CNS Basis:
The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the CNS Emergency Response Plan. 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. 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

RP/O/N/50001001

IRev.

0

1Page

155 of 267

ATTACHMENT 1
EAL Bases
the emergency response as soon as available to do so in anticipation of the possible wideranging responsibilities associated with managing a major emergency (ref. 1).
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
Dkeeter-Coordinator to fall under the emergency classification level description for a Site Area
Emergency.
CNS Basis Reference(s):
1. CNS Emergency Plan section 3.0 Site Emergency Organization Section B.2 Emergency
Coordinator
2. 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 CNS 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 CNS. 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.
CNS Basis:
The Emergency Coordinator is the designated onsite individual having the responsibility and
authority for implementing the CNS Emergency Response Plan. 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. 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 wideranging responsibilities associated with managing a major emergency (ref. 1).

RP/01A15000/001

IRev.

0

1Page

157 of26

ATTACHMENT 1
EAL Bases
Releases can reasonably be expected to exceed EPA PAG plume exposure levels outside the
Site Boundary.
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
ir-eeter-Coordinator to fall under the emergency classification level description for a General
Emergency.
CNS Basis Reference(s):
1. CNS Emergency Plan section 3.0 Site Emergency Organization Section B.2 Emergency
Coordinator
2. NEI 99-01 HG7
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Category S - System Malfunction
EAL Group: Hot Conditions (NCS temperature > 2001F); 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 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 onsite
and offsite sources for 4160 V 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 125 VDC 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. NCS 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. NCS 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 NCS leakage greater than Technical Specification limits indicates
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potential pipe cracks that may propagate to an extent threatening fuel clad, NCS and
containment integrity.
6. RPS Failure
This subcategory includes events related to failure of the Reactor Protection System (RPS)
to initiate and complete reactor trips. In the plant licensing basis, postulated failures of the
RPS to complete a reactor trip comprise a specific set of analyzed events referred to as
Anticipated Transient Without Scram (ATWS) events. For EAL classification, however,
ATWS is intended to mean any trip failure event that does not achieve reactor shutdown. If
RPS actuation fails to assure reactor shutdown, positive control of reactivity is at risk and
could cause a threat to fuel clad, NCS 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 Isolation Failure
Failure of containment isolation capability (under conditions in which the containment is not
currently challenged) 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:

S - System Malfunction

Subcategory:

1 - Loss of Essential AC Power

Initiating Condition:

Loss of all offsite AC power capability to essential buses for 15
minutes or longer

EAL:
SUI.I

Unusual Event

Loss of all offsite AC power capability, Table S-1, to essential 4160V buses 1(2)ETA and
1(2)ETB 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:
" ATC (Train A)
*

SATA (Train A)

* ATD (Train B)
*

SATB (Train B)

Onsite:
*

D/G A (Train A)

*

D/G B (Train B)

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
Basis:
CNS Basis:
The 4160 VAC System provides the power requirements for operation and safe shutdown of
the plant. The essential switchgear are buses ETA (Train A) and ETB (Train B) (ref. 1).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
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source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (DIG A & DIG B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The D/Gs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
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 eFergeneY 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 emegeRGy 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.
CNS Basis Reference(s):
1. UFSAR Section 8.0 Electric Power
2. API1(2)IAI55001007 Loss of Normal Power
3. NEI 99-01 SUW
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Category:

S - System Malfunction

Subcategory:

1 - Loss of Emergency AC Power

Initiating Condition:

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 4160V buses 1(2)ETA and 1(2)ETB 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-I AC Power Sources
Offsite:
" ATC (Train A)
" SATA (Train A)
" ATD (Train B)
" SATB (Train B)
Onsite:
*

D/G A (Train A)

*

DIG B (Train B)

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - 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 10CFR50.2):
Those structures, systems and components that are relied upon to remain functional during
and following design basis events to assure:
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(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.
Basis:
CNS Basis:
For emergency classification purposes, "capability" means that an AC power source is
available to the essential buses, whether or not the buses are powered from it.
The 4160 VAC System provides the power requirements for operation and safe shutdown of
the plant. The essential switchgear are buses ETA (Train A) and ETB (Train B) (ref. 1).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (DIG A & DIG B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The DIGs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
The 15-minute interval was selected as a threshold to exclude transient or momentary power
losses. Ifthe 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 AOPs and EOPs, and capable of supplying
required power to an emergency bus. Some examples of this condition are presented below.
* A loss of all offsite power with a concurrent failure of all but one emergency power
source (e.g., an onsite diesel generator).
" A loss of all offsite power and loss of all emergency power sources (e.g., onsite diesel
generators) with a single train of emergency buses being back-fed from the unit main
generator.
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* A loss of emergency power sources (e.g., onsite diesel generators) with a single train of
emergency buses being bek-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.
CNS Basis Reference(s):
1. UFSAR Section 8.0 Electric Power
2. AP/1(2)IA15500/007 Loss of Normal Power
3. NEI 99-01 SA1
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Category:

S - System Malfunction

Subcategory:

1 - Loss of Emergency AC Power

Initiating Condition:

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

EAL:
SSI.1

Site Area Emergency

Loss of all offsite and all onsite AC power capability, Table S-1, to essential 4160V buses
1(2)ETA and 1(2)ETB 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:
" ATC (Train A)
*

SATA (Train A)

" ATD (Train B)
•

SATB (Train B)

Onsite:
•

D/G A (Train A)

•

D/G B (Train B)

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
CNS Basis:
This EAL is indicated by the loss of all offsite and onsite AC power capability (Table S-1) to
4160V essential buses ETA and ETB. The essential switchgear are buses ETA (Train A) and
ETB (Train B) (ref. 1). For emergency classification purposes, "capability" means that an AC
power source is available to the essential buses, whether or not the buses are powered from
it.
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The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (DIG A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The D/Gs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
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 AG4RG1, FG1 or SG1.
CNS Basis Reference(s):
1.
2.
3.
4.

UFSAR Section 8.0 Electric Power
AP/1(2)/A/5500/007 Loss of Normal Power
ECA-0.0 EP/1(2)/5000/ECA-0.0 Loss of All AC Power
NEI 99-01 SS1
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Category:

S -System Malfunction

Subcategory:

1 - Loss of Essential AC Power

Initiating Condition:

Prolonged loss of all offsite and all onsite AC power to essential buses

EAL:
SGI,1

General Emergency

Loss of all offsite and all onsite AC power capability, Table S-1, to essential 4160V buses
1(2)ETA and 1(2)ETB
AND
SSF fails to supply NC pump seal injection OR CA supply to SGs
AND EITHER:
* Restoration of at least one essential bus in < 4 hours is not likely (Note 1)
* Core Cooling RED PATH conditions met
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-I

AC Power Sources

Offsite:
" ATC (Train A)
" SATA (Train A)
" ATD (Train B)
" SATB (Train B)
Onsite:
" D/G A (Train A)
•

D/G B (Train B)

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
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CNS Basis:
This EAL is indicated by the extended loss of all offsite and onsite AC power capability to
4160V emergency buses ETA and ETB either for greater then the CNS Station Blackout
(SBO) coping analysis time (4 hrs.) (ref. 1) or that has resulted in indications of an actual loss
of adequate core cooling.
The SSF is capable of providing the necessary functions (reactor coolant pump seal injection
and auxiliary feedwater supply to the steam generators) to maintain a hot shutdown condition
for up to 72 hours. No fission product barrier degradation would be expected if the SSF is
functioning as intended.
Indication of continuing core cooling degradation is manifested by CSFST Core Cooling RED
PATH conditions being met. (ref. 2).
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Normal Auxiliary Transformers (ATC & ATD). Additionally, a standby
source of power to each 4160V essential bus is provided from the 6.9KV offsite power system
via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2).
Each essential bus has a dedicated diesel generator (D/G A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The DIGs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 3).
Four hours is the station blackout coping time (ref 2).
Indication of continuing core cooling degradation must be based on fission product barrier
monitoring with particular emphasis on Emergency Coordinator judgment as it relates to
imminent Loss or Potential Loss of fission product barriers and degraded ability to monitor
fission product barriers. Indication of continuing core cooling degradation is manifested by
CSFST Core Cooling RED PATH conditions being met (ref. 2.
NEI-9901 Basis:
This IC addresses a prolonged loss of all power sources to AC efle.oe,',y 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 ewergeRey-essential bus by the
end of the analyzed station blackout coping period. Beyond this time, plant responses and
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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 emer-eney-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.
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.
CNS Basis Reference(s):
1.
2.
3.
4.
5.
6.

UFSAR Section 8.4.2 Station Blackout Duration
EP/I1A/5000/F-0 Critical Safety Function Status Tress - Core Cooling
UFSAR Section 8.0 Electric Power
AP/1(2)IA/5500/007 Loss of Normal Power
ECA-0.0 EP/1(2)/5000/ECA-0.0 Loss of All AC Power
NEI 99-01 SG1
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Category:

S -System Malfunction

Subcategory:

1 - Loss of Essential AC Power

Initiating Condition:

Loss of all AC and vital DC power sources for 15 minutes or longer

EAL:
SGI.2

General Emergency

Loss of all offsite and all onsite AC power capability, Table S-1, to essential 4160V buses
1(2)ETA and 1(2)ETB for > 15 min.
AND
Loss of all 125 VDC power based on battery bus voltage indications < 105 VDC on all
vital DC buses EDA, EDD, EDB and EDC 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:
" ATC (Train A)
•

SATA (Train A)

" ATD (Train B)
" SATB (Train B)
Onsite:
•

D/G A (Train A)

" D/G B (Train B)
Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
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Definition(s):
None
CNS Basis:
This EAL is indicated by the loss of all offsite and onsite emergency AC power capability to
4160V emergency buses ETA and ETB 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.
The essential buses are normally powered from the 6.9KV offsite power system through their
respective 6.9KV/4160V Station Auxiliary Transformers (1ATC & 1ATD). Additionally, a
standby source of power to each 4160V essential bus is provided from the 6.9KV offsite power
system via two separate and independent 6.9KV/4160V transformers (SATA & SATB). These
transformers are shared between the two units (ref. 1, 2). However, alignment of SATA or
SATB to an essential bus takes longer than 15 minutes and therefore should only be credited
if already aligned.
Each essential bus has a dedicated diesel generator (D/G A & D/G B) to supply an onsite
emergency source of power to safe shutdown loads in the event of a loss of the normal power
source or loss of off-site power. The D/Gs will automatically start and tie onto the essential
buses if the normal power source or off-site power is lost (ref. 1).
An Alternate AC power source, the Standby Shutdown Diesel Generator, which provides
power to the Standby Shutdown System, is located in the Safe Shutdown Facility (SSF). This
AC power source must be started locally from the SSF Control Room. The SSF Diesel
Generator has sufficient capability to operate equipment necessary to maintain a safe
shutdown condition for the 4 hour SBO event (ref. 1).
Four 125 VDC distribution centers are provided for the 125VDC Vital Instrumentation and
Control Power System. Four distribution centers (EDA, EDD, EDB and EDC), one per load
group, supply the four independent channels of vital instrumentation and control, and are each
powered directly from an independent 125 volt battery and battery charger. Each of the four
distribution centers supplies one DC panel board and one 125VDC-120VAC static inverter
(ref. 1, 3).
The Class 1E DC loads have an operating voltage range of 105 to 135 volts. The minimum
battery discharge voltage (requiring opening the degraded battery output breaker) is 105 VDC
(ref. 1, 3).
NEI-9901 Basis:
This IC addresses a concurrent and prolonged loss of both essential AC and Vital DC power.
A loss of all essential 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
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sustained loss of both essential 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.
CNS Basis Reference(s):
1.
2.
3
4.
5.

UFSAR Section 8.0 Electric Power
AP/1(2)/1A5500/007 Loss of Normal Power
AP/1(2)/N5500/029 Loss of Vital or Aux Control Power
ECA-0.0 EP/I(2)/5000/ECA-0.0 Loss of All AC Power
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 all 125 VDC power based on battery bus voltage indications < 105 VDC on all
vital DC buses EDA, EDC, EDB, EDD and 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
CNS Basis:
Four 125 VDC distribution centers are provided for the 125VDC Vital Instrumentation and
Control Power System. Four distribution centers (EDA, EDC, EDB and EDD), one per load
group, supply the four independent channels of vital instrumentation and control, and are each
powered directly from an independent 125 volt battery and battery charger. Each of the four
distribution centers supplies one DC panel board and one 125VDC-1 20VAC static inverter
(ref. 1, 2).
The Class 1E DC loads have an operating voltage range of 105 to 135 volts. The minimum
battery discharge voltage (requiring opening the degraded battery output breaker) is 105 VDC
(ref. 1, 2).
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 AG4-RG1, FG1 or SGSG1.
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CNS Basis Reference(s):
1. UFSAR Section 8.0 Electric Power
2 AP/l (2)/A/5500/029 Loss of Vital or Aux Control Power
3. NEI 99-01 SS8

IRP/O/A/5000/001

I

Rev. 0

1

Page 175 of 267

ATTACHMENT 1
EAL Bases
Category:

S - System Malfunction

Subcategory:

3 - Loss of Control Room Indications

Initiating Condition:

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
*

NCS level

" NCS pressure
" In-core T/C temperature
" Level in at least one S/G
" Auxiliary or emergency feed flow in
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.
CNS Basis:
SAFETY SYSTEM parameters listed in Table S-1 are monitored in the Control Room through
a combination of hard control panel indicators as well as computer based information systems.
The Operator Aid Computer (OAC), which displays SPDS required information, serves as a
redundant compensatory indicator which may be utilized in lieu of normal Control Room
indicators (ref. 1, 2).
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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
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 [Pr4'R] / RPV levl [BWR] and NCS 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 [PWR] / RPV water Io.... [BWR] 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.
CNS Basis Reference(s):
1. UFSAR Section 7.5 Safety-Related Display Instrumentation
2. OP/1(2)/A/6700/003 Operation With the Operator Aid Computer Out of Service
3. NEI 99-01 SU2
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Category:

S - System Malfunction

Subcategory:

3 - Loss of Control Room Indications

Initiating Condition:

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 a 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
" NCS level
" NCS pressure
" In-core T/C temperature
*

Level in at least one S/G

*

Auxiliary or emergency feed flow in
at least one S/G

Table S-3
*

Significant Transients

Reactor trip

" Runback > 25% thermal power
" Electrical load rejection > 25%
electrical load
" Safety injection actuation
Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
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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.
CNS Basis:
SAFETY SYSTEM parameters listed in Table S-1 are monitored in the Control Room through
a combination of hard control panel indicators as well as computer based information systems.
The Operator Aid Computer (OAC), which displays SPDS required information, serves as a
redundant compensatory indicator which may be utilized in lieu of normal Control Room
indicators (ref. 1, 2).
Significant transients are listed in Table S-2 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 or 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 EP'-,R] / RPV lovol [BWR- and NCS 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 [PWR],i RPV wat. , level
,BWR
cannot be
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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 AS4RSI.
CNS Basis Reference(s):
1. UFSAR Section 7.5 Safety-Related Display Instrumentation
2. OP/I(2)/1A6700/003 Operation with the Operator Aid Computer Out of Service
3. NEI 99-01 SA2
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Category:

S - System Malfunction

Subcategory:

4- NCS Activity

Initiating Condition:

Reactor coolant activity greater than Technical Specification allowable
limits

EAL:
SU4.1

Unusual Event

NCS activity > Technical Specification 3.4.16 limits
Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
CNS Basis:
Technical Specification Section 3.4.16, as modified in the Facility Operating License, limits NC
System Dose Equivalent 1-131 to S 0.46 pCi/gm. Technical Specification Section 3.4.16 also
limits NC System Dose Equivalent Xe-133 to 5 280 pCi/gm. (ref 1, 2).
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.
CNS Basis Reference(s):
1. CNS Technical Specifications section 3.4.16 RCS Specific Activity
2. Facility Operating License Attachment B
3. NEI 99-01 SU3
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Category:

S - System Malfunction

Subcategory:

5 - NCS Leakage

Initiating Condition:

NCS leakage for 15 minutes or longer

EAL:
SUS.t

Unusual Event

NCS unidentified or pressure boundary leakage > 10 gpm for > 15 min.
OR
NCS identified leakage > 25 gpm for > 15 min.
OR
Leakage from the NCS 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
CNS Basis:
Identified leakage includes 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, 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 NCS leakage
through a steam generator to the secondary system (ref. 1).
Unidentified leakage is all leakage (except RCP seal water injection or leakoff) that is not
identified leakage (ref. 1).
Pressure Boundary leakage is leakage (except SG leakage) through an unisolable fault in an
NCS component body, pipe wall, or vessel wall (ref. 1)
NCS leakage outside of the containment that is not considered identified or unidentified
leakage per Technical Specifications includes leakage via interfacing systems such as NCS to
the Component Cooling Water (KC), or systems that directly see NCS pressure outside
containment such as Chemical & Volume Control System (NV), Nuclear Sampling system
(NM) and Residual Heat Removal (ND) system (when in the shutdown cooling mode) (ref. 2)
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Escalation of this EAL to the Alert level is via Category F, Fission Product Barrier Degradation,
EAL FAI.1.
NEI 99-01 Basis:
This IC addresses R-GNCS leakage which may be a precursor to a more significant event.
In this case, RG,-NCS 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 NCS due to "unidentified leakage", "pressure boundary leakage" or "identified leakage" (as
these leakage types are defined in the plant Technical Specifications). ,-I-#3The third
condition addresses an NCS mass loss caused by an UNISOLABLE leak through an
interfacing system. These EAL--conditions thus apply to leakage into the containment, a
secondary-side system (e.g., steam generator tube leakage-ina-P--WR) or a location outside of
containment.
The leak rate values for each E-AL-condition were selected because they are usually
observable with normal Control Room indications. Lesser values typically require timeconsuming calculations to determine (e.g., a mass balance calculation). EOAL--#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 RG-NCS due to the as-designed/expected operation of a relief
valve does not warrant an emergency classification. F9F 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). FeiF

BW~s-a- stuck open Safety Relief Valve (SRV) or SRV leakage isnet considorod eith9r
identified or unidentified loakage by Terhniraal Spocifications and, thoreforo, is not applicablo
totheAsEAL.
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.
CNS Basis Reference(s):
1. CNS Technical Specifications Definitions section 1.1
2. UFSAR Section 5.2.5.2.1 Intersystem Leakage
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 manual trip action taken at the reactor control console
(manual reactor trip switches or turbine manual trip) is success 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
CNS Basis:
The first condition of this EAL identifies the need to cease critical reactor operations by
actuation of the automatic Reactor Protection 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. A successful trip has therefore occurred when
there is sufficient rod insertion from the trip of RPS to bring the reactor power below the
immediate shutdown decay heat level of 5% (ref. 2, 3, 4).
For the purposes of emergency classification, successful manual trip actions are those which
can be quickly performed from the reactor control console (i.e., manual trip switches or turbine
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trip). Reactor shutdown achieved by use of other trip actions specified in EPI1(2)IAJ5000IFRS.1 Response to Nuclear Power Generation/ATWS (such as depressing manual pushbutton
on turbine control panel, emergency boration or manually driving control rods) do not
constitute a successful manual trip (ref. 4).
Following any automatic RPS trip signal, EP/I(2)/A/5000/E-0 (ref. 2) and EP/I1(2)/N5000/FRS.1 (ref. 3) prescribe insertion of redundant manual trip signals 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 (ref.
4).
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.
Ifa subsequent review of the trip actuation indications reveals that the automatic trip did not
cause the reactor to be shut down, then consideration should be given to evaluating the fuel
for potential damage, and the reporting requirements of 50.72 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 [PWR] / ScrGm, ,
,WR])
that results in a reactor shutdown, and either a subsequent
operator manual action taken at the reactor control consoles or an automatic (trip [PWR]4
eF,,-."•fi4) 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 [.PW,] / acrAm [914q), operators will
promptly initiate manual actions at the reactor control consoles to shutdown the reactor (e.g.,
initiate a manual reactor (trip PWRJ
,,, 1,
1814qWR])). 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] / cc, m [814q) 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 'r ]q/ .,.am [-Br•4)) using a different switch).
Depending upon several factors, the initial or subsequent effort to manually (trip fPIW-ReFfi-[814R4) the reactor, or a concurrent plant condition, may lead to the generation of an
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automatic reactor (trip [PW•R• / ccmm r,.BWR), signal. If a subsequent manual or automatic
(trip iPWR]
•
sca"m,-WR]) 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 [P•. ,
[91,'
[.-r])).
4A
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 R.•.to. Mode Switc.h to SHUTDOWN is
.. n..d.r. d to be a m•,nual., rG.. r-,An. [BWR4I]
The plant response to the failure of an automatic or manual reactor (trip [PWR] 4-seF
.-WRI.) 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 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 FA1, an Unusual Event declaration is appropriate for this event.
A reactor shutdown is determined in accordance with applicable Emergency Operating
Procedure criteria.
Should a reactor (trip [PWRI / cr"am [BVR•) 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 [PWR I cir-a- [B.. ,/RI) 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 IPWR] / Gcrm [BWR, ) 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.
CNS Basis Reference(s):
1. CNS Technical Specifications section 3.3.1 Reactor Trip System (RTS) Instrumentation
2. EP/1(2)/AN5000/E-O Reactor Trip or Safety Injection
3. EP/I(2)/AN5000/F-Q Critical Safety Function Status Trees - Subcriticality
4. EP/I1(2)/A/5000/FR-S.I Response to Nuclear Power Generation/ATWS
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 manual trip action taken at the reactor control console
(manual reactor trip switches or turbine manual trip) is success 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
CNS 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 (reactor power < 5%). (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 a manual 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. A successful trip has therefore occurred when
there is sufficient rod insertion from the trip of RPS to bring the reactor power below the
immediate shutdown decay heat level of 5% (ref. 2, 3 4).
For the purposes of emergency classification, successful manual trip actions are those which
can be quickly performed from the reactor control console (i.e., manual trip switches or turbine
trip). Reactor shutdown achieved by use of other trip actions specified in EP/I (2)/A/5000/FRRP/OINA50001001
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S.1 Response to Nuclear Power Generation/ATWS (such as depressing manual pushbutton
on turbine control panel, emergency boration or manually driving control rods) do not
constitute a successful manual trip (ref. 4).
If both subsequent automatic and subsequent manual reactor trip actions in the Control Room
fail to reduce reactor power below the power associated with the safety system design (< 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] •c,,am [81,44R]) that results in a reactor shutdown, and either a subsequent
operator manual action taken at the reactor control consoles or an automatic (trip fPWR3-/
se-ra,•1443.1) 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 [P,,WR]!/
,,cram
[814J),
operators will
promptly initiate manual actions at the reactor control consoles to shutdown the reactor (e.g.,
initiate a manual reactor (trip [PWR] i ... aM [814q)). 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] S.craM jBW,]) 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 [PrA- / crm,, [.W..)) using a different switch).
Depending upon several factors, the initial or subsequent effort to manually (topfPWR34
s~aru, [.814) the reactor, or a concurrent plant condition, may lead to the generation of an
automatic reactor (trip[r]
/ c•CR
"m"--[
"R]J)
signal. If a subsequent manual or automatic
(trip [PWR] / Sc;am,
,BWR])
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[PWR] i/ cram (8144R])). 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 React•o Modo8 S..tc.h to SHUTDOWN isG,•nidorod to be...a manual

am. actio.

[iwP
The plant response to the failure of an automatic or manual reactor (trip fPW,]-isrp•F
{BWR] 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 SASSA6. Depending upon the plant
RPIO/AI50001001
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response, escalation is also possible via IC FAI. Absent the plant conditions needed to meet
either IC SA&-SA6 or FA1, an Unusual Event declaration is appropriate for this event.
A reactor shutdown is determined in accordance with applicable Emergency Operating
Procedure criteria.
Should a reactor (trip (P\,..,R] !• ... a [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 r[PAIRI i,eram [BWRI) 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 [PIA.IRI"
,
sGa"m [B-rI\-)
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.

CNS Basis Reference(s):
1. CNS Technical Specifications section 3.3.1 Reactor Trip System (RTS) Instrumentation
2. EP/I(2)/A/5000/E-0 Reactor Trip or Safety Injection
3. EP/I(2)/A/5000/F-0 Critical Safety Function Status Trees - Subcriticality
4. EP/I (2)/A/5000/FR-S. 1 Response to Nuclear Power Generation/ATWS
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
> 5%

AND
Manual trip actions taken at the reactor control console (manual reactor trip switches or
turbine manual trip) are 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
CNS 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 energy in excess of the heat load for which the safety systems were
designed.
For the purposes of emergency classification, successful manual trip actions are those which
can be quickly performed from the reactor control console (i.e., manual trip switches or turbine
trip). Reactor shutdown achieved by use of other trip actions specified in EP/1(2)/A/5000/FRS.1 Response to Nuclear Power Generation/ATWS (such as depressing manual pushbutton
on turbine control panel, emergency boration or manually driving control rods) do not
constitute a successful manual trip (ref. 4).
5% rated power is a minimum reading on the power range scale that indicates continued
power production. It also approximates the decay heat which the shutdown systems were
designed to remove and is indicative of a condition requiring immediate response to prevent
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subsequent core damage. 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 5 % power (ref. 1).
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 RP&RTS to initiate or complete an automatic or manual
reactor (trip [Pr],I/cram [8RLJ) 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 RP-SRTS.
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
/ •cc••n [BW.])). This action does not include manually driving in control rods or
.PWR]
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 React•o Mode Switch to SHUTDOWN is
considorod to be a manual crGamn action. [BWR]
The plant response to the failure of an automatic or manual reactor (trip {PWRI4--eeram
[.BW-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 the failure to shut down the reactor is prolonged enough to
cause a challenge to the core cooling['A'R)
j
/1RPV
water
le''o [BWR] or RGS-NCS heat
removal safety functions, the emergency classification level will escalate to a Site Area
Emergency via IC SS66. Depending upon plant responses and symptoms, escalation is also
possible via IC FS1. Absent the plant conditions needed to meet either IC SS66 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.
CNS Basis Reference(s):
1. CNS Technical Specifications section 3.3.1 Reactor Trip System (RTS) Instrumentation
2. EP/1(2)/A/5000/E-O Reactor Trip or Safety Injection
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3. EP/I1(2)/A/5000/F-0 Critical Safety Function Status Trees - Subcriticality
4. EPII(2)INA5000IFR-S.1 Response to Nuclear Power Generation/ATWS
5. NEI 99-01 SA5
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Category:

S - System Malfunction

Subcategory:

2- RPS Failure

Initiating Condition:

Inability to shut down the reactor causing a challenge to core cooling
or NCS heat removal

EAL:
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:
" Core Cooling RED PATH conditions met
" Heat Sink RED PATH conditions met
Mode Applicability:
1 - Power Operation
Definition(s):
None
CNS Basis:
This EAL addresses the following:
* Any automatic reactor trip signal 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 (EAL SA6.1), 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 NCS barriers.
Reactor shutdown achieved by use of EP/I1(2)/N5000/FR-S.1 Response to Nuclear Power
Generation/ATWS (such as depressing manual pushbutton on turbine control panel,
emergency boration or manually driving control rods) are also credited as a successful manual
RPIO/N/50001001
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trip provided reactor power can be reduced below 5% before indications of an extreme
challenge to either core cooling or heat removal exist (ref. 1, 4).
5% rated power is a minimum reading on the power range scale that indicates continued
power production. It also approximates the decay heat which the shutdown systems were
designed to remove and is indicative of a condition requiring immediate response to prevent
subsequent core damage. 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 5 % power (ref. 1, 4).
Indication of continuing core cooling degradation is manifested by CSFST Core Cooling RED
PATH conditions being met (ref. 2).
Indication of inability to adequately remove heat from the NCS is manifested by CSFST Heat
Sink RED PATH conditions being met (ref. 3).
NEI 99-01 Basis:
This IC addresses a failure of the RP
1 SRTS to initiate or complete an automatic or manual
reactor (trip [PWR] i ,crmF, [WR,) 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 RG&NCS. 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 AG-,RG1 or FGI.
CNS Basis Reference(s):
1. EP/1(2)/AI5000/F-O Critical Safety Function Status Trees - Subcriticality
2. EP/I(2)/A/5000/F-0 Critical Safety Function Status Tress - Core Cooling
3. EP/I(2)/AI5000/F-O Critical Safety Function Status Tress - Heat Sink
4. EP/I(2)/A/5000/FR-S.1 Response to Nuclear Power Generation/ATWS
5. 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 ORO communication methods
OR
Loss of all Table S-4 NRC communication methods
Table S-4

Communication Methods

System

Onsite

Public Address

X

Internal Telephones

X

Onsite Radios

X

ORO

NRC

DEMNET

x

Commercial Telephones

X

X

Satellite Phones

X

X

Cellular Phones

X

X

NRC Emergency Telephone System (ETS)

X

X

Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
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CNS Basis:
Onsite/0ffsite communications include one or more of the systems listed in Table S-4 (ref. 1).
Public Address System
The Catawba Plant public address 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. Plantwide instructions are issued using the paging feature.
Internal Telephone System
The Catawba Site PBX telephone system provides communication capability between
telephone stations located within the plant by dialing the four-digit telephone station code.
On-site Radio System
Radio systems can be used for communication among operators, off-site monitoring teams,
the control room, TSC and EOF.
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.
Commercial Telephones
Commercial telephone lines, which supply public telephone communications, are employed by
Duke Energy. The local service provider provides primary and secondary power for their lines
at the Central Office.
Satellite Phones
A portable satellite telephones are available which enable communication when all other
phone systems are inoperable, e.g. following a major external event. These portable systems
can be powered by internal batteries, external DC sources as well as external AC sources.
Cellular Phones
Cellular phones may be used during emergencies if other communications means are not
readily available or are inoperable. These phones are not expected to be used in the Control
Room or Power Block due to interference with plant equipment and loss of signal to the
phone.
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NRC Emergency Telephone System
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 Catawba Control Room, Technical
Support Center, and Emergency Operations Facility and can be used to establish NRC
Emergency Notification System (ENS) and Health Physics Network (HPN) capability.
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 onsite information via individuals or multiple radio transmission points, individuals being sent to
offsite locations, etc.).
EAL-#-!-The first EAL condition addresses a total loss of the communications methods used in
support of routine plant operations.
E-AL-#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
Deveeper N•otes) the State, York, Gaston and Mecklenburg County EOCs7
AL--#3The third EAL addresses a total loss of the communications methods used to notify the
NRC of an emergency declaration.
CNS Basis Reference(s):
1. CNS Emergency Plan Section F Emergency Communications
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:
Unusual Event

SUB.1
EITHER:

Any penetration is not isolated within 15 min. of a VALID containment isolation signal
OR
Containment pressure > 3 psig with < one full train of containment cooling 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.
CNS Basis:
The containment Phase B pressure setpoint (3 psig, ref. 1, 2) is the pressure at which the
containment cooling systems should actuate and begin performing their function.
One full train of containment cooling operating per design is considered (ref. 1, 2):
" One train of Containment Air Return Fan System (VX-CARF), and
*

One train of Containment Spray System (NS)

Once the Residual Heat Removal system is taking suction from the containment sump, with
containment pressure greater than 3 psig and procedural guidance, one train of containment
spray is manually aligned to the containment sump. If unable to place one NS train in service
or without an operating train of VX-CARF (the CARF with a 10-minute delay) within 15 minutes
this EAL has been exceeded. At this point a significant portion of the ice in the ice condenser
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would have melted and the NS system would be needed for containment pressure control.
The Unusual Event threshold applies after automatic or manual alignment of the containment
spray system has been attempted with containment pressure greater than 3 psig and less than
one full train of NS is operating for greater than or equal to 15 minutes.
The Unusual Event threshold also applies if containment pressure is greater than 3 psig and at
least one train of VX-CARF is not operating after a 10 minute delay for greater than or equal to
15 minutes. Without a single train of VX-CARF in service following actuation, the Unusual
Event should be declared regardless of whether ECCS is in injection or sump recirculation
mode after 15 minutes.
NEI 99-01 Basis:
This IG-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 AOPs and EOPs. The
15-minute criterion is included to allow operators time to manually isolate the required
penetrations, if possible.
EAL-#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 RGS-NCS fission product barriers.
CNS Basis Reference(s):
1.
2.
3.
4.
5.

CNS Technical Specification 3.6.6
CNS Technical Specification 3.6.6 Bases
CNS Technical Specification 3.3.2
UFSAR Section 6.2 Containment Systems
NEI 99-01 SU7
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Category:

S - System Malfunction

Subcategory:

9 - Hazardous Event Affecting Safety Systems

Initiating Condition:

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 postevent 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.
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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 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.
CNS 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 (ref. 2).
•

External flooding may be due to high lake level. CNS plant yard elevation is 593.5 ft MSL.
The minimum external access elevation for the Auxiliary, Turbine and Service Buildings is
594.0 ft MSL (ref. 1, 3).

" Seismic Category I structures are analyzed to withstand a sustained, design wind velocity
of at least 95 mph. (ref. 4).
" Areas containing functions and systems required for safe shutdown of the plant are
identified by fire area in the fire response procedure (ref. 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.
RP/OIA/5000/0O1
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EA64AThe 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.
EA,4.b.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.
Escalation of the emergency classification level would be via IC FS1 or AS4RS1.
CNS Basis Reference(s):
1. RPIO/IA5000/007 Natural Disaster and Earthquake
2. AP/O/IA5500/030 Plant Flooding
3. UFSAR Section 3.4 Water Level (Flood) Design
4. Updated FSAR Section 3.3.1 Wind Loadings
5. AP/O/NA5500/045 Plant Fire
6. NEI 99-01 SA9

RP/O/A/50001001

Rev. 0

Page 202 of 267 1

ATTACHMENT 1
EAL Bases

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 cask/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. Formal offsite planning is not required because the postulated worst-case
accident involving an ISFSI has insignificant consequences to the public health and safety.
An Unusual Event is declared on the basis of the occurrence of an event of sufficient
magnitude that a loaded cask CONFINEMENT BOUNDARY is damaged or violated.
A hostile security event that leads to a potential loss in the level of safety of the ISFSI is a
classifiable event under Security category EAL HSI.1.
Minor surface damage that does not affect storage cask/canister boundary is excluded from
the scope of these EALs.
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Category:

E -ISFSI

Sub-category:

None

Initiating Condition:

Damage to a loaded cask CONFINEMENT BOUNDARY

EAL:
EUI.1

Notification of Unusual Event

Damage to a loaded canister CONFINEMENT BOUNDARY as indicated by an on-contact
radiation reading on the surface of a loaded Vertical Storage Cask (VSC) > any of the
following:
* 100 mrem/hr (neutron + gamma) on the side of the VSC
* 100 mrem/hr (neutron + gamma) on the top of the VSC
0 200 mrem/hr (neutron + gamma) at the air inlets or outlets of the VSC
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 CNS ISFSI, Confinement
Boundary is defined as the Transportable Storage Canister (TSC) for both NAC-UMS and
MAGNASTOR storage systems.
CNS Basis:
The CNS ISFSI utilizes two designs for dry spent fuel storage:
" The NAC-UMS dry spent fuel storage system
" The MAGNASTOR dry spent fuel storage system
Both systems consist of a Transportable Storage Canister (TSC) and concrete Vertical
Storage Cask (VSC). The TSC is the CONFINEMENT BOUNDARY for both systems. The
TSC is welded and designed to provide confinement of all radionuclides under normal, offnormal, and accident conditions (ref. 1, 2).
Confinement boundary is defined as the barrier(s) between spent fuel and the environment
once the spent fuel is processed for dry storage. Therefore, damage to a confinement
boundary must be a confirmed physical breach between the spent fuel and the environment
for the TSC.
The values shown represent 2 times the limits specified in the ISFSI Certificate of Compliance
Technical Specification for radiation external to a loaded VSC for a NAC-UMS canister (ref. 1).
RPIOIAI5000/O01
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The specified ISFSI dose limits are based on surveys taken consistent with the locations
specified in the associated Technical Specification (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 ISFSls are covered under ICs HU1 and HA1.
CNS Basis Reference(s):
1. NAC-UMS Certificate of Compliance #1015 Technical Specifications
2. MAGNASTOR Certificate of Compliance #1031 Technical Specifications
3. NEI 99-01 E-HU1
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Category F - Fission Product Barrier Degradation
EAL Group: Hot Conditions (NCS 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 (NCS): The NCS Barrier includes the NCS 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 Barrier includes the containment 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
containment 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 potentialloss of eitherFuel Clad or NCS
Site Area Emergency:
Loss or potential loss of any two barriers
General Emergency:
Loss of any two barriersand loss or potentialloss 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 NCS Barrier are weighted more heavily than the
Containment Barrier.
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" Unusual Event ICs associated with NCS 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
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
CNS design and operating characteristics.
" As used in this category, the term NCS leakage encompasses not just those types
defined in Technical Specifications but also includes the loss of NCS 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 NCS due to the asdesigned/expected operation of a relief valve is not considered to be NCS 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 NCS 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 NCS 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:

Fission Product Barrier Degradation

Subcategory:

N/A

Initiating Condition:

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

EAL:
FA1.1

Alert

Any loss or any potential loss of either Fuel Clad or NCS (Table F-I)
Mode Applicability:
1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
CNS Basis:
Fuel Clad, NCS 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 NCS barriers are weighted more heavily than
the Containment barrier. Unlike the Containment barrier, loss or potential loss of either the
Fuel Clad or NCS 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 NCS barrier results in declaration
of a Site Area Emergency under EAL FSI.1
NEI 99-01 Basis:
None
CNS 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:
FSl.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
CNS Basis:
Fuel Clad, NCS 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 NCS 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 NCS 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
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CNS 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-1)
Mode Applicability:

1 - Power Operation, 2 - Startup, 3 - Hot Standby, 4 - Hot Shutdown
Definition(s):
None
CNS Basis:
Fuel Clad, NCS 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, NCS and Containment barriers
" Loss of Fuel Clad and NCS barriers with potential loss of Containment barrier
*

Loss of NCS and Containment barriers with potential loss of Fuel Clad barrier

*

Loss of Fuel Clad and Containment barriers with potential loss of NCS barrier

NEI 99-01 Basis:
None
CNS Basis Reference(s):
1. NEI 99-01 FGI
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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. NCS or SG Tube Leakage
B. Inadequate Heat removal
C. CMT Radiation / NCS 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 B would be assigned
"FC Loss B.1," the third Containment barrier Potential Loss in Category D would be assigned
"CMT P-Loss D.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
Ifthe 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
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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 NCS barriers and a Potential Loss of the Containment barrier can occur. Barrier
Losses and Potential Losses are then applied to the algorithms given in EALs FG1.1, 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 NCS 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
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Barrier:

Fuel Clad

Category:

1. NCS or SG Tube Leakage

Degradation Threat:

Loss

Threshold:
None
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Barrier:

Fuel Clad

Category:

1. NCS or SG Tube Leakage

Degradation Threat:

Potential Loss

Threshold:
None
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Barrier:

Fuel Clad

Category:

B. Inadequate Heat Removal

Degradation Threat:

Loss

Threshold:
1. CSFST Core Cooling-RED Path condi tions met
Definition(s):
None
Basis:
Plant-Specific
Critical Safety Function Status Tree (CSFST) Core Cooling-RED path indicates significant
core exit superheating and core uncovery. The CSFSTs are normally monitored using the
SPDS display on the Operator Aid Computer (OAC) (ref. 1).
Generic
This reading indicates temperatures within the core are sufficient to cause significant
superheating of reactor coolant.
CNS Basis Reference(s):
1. EP/1(2)/5000/F-0 Critical Safety Function Status Trees
2.

EPII(2)/A/5000/FR-C.1 Response to Inadequate Core Cooling

3.

EP/1 (2)/A/5000/FR-C.2 Response to Degraded Core Cooling

4.

NEI 99-01 Inadequate Heat Removal Fuel Clad Loss 2.A
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Barrier:

Fuel Clad

Category:

B. Inadequate Heat Removal

Degradation Threat:

Potential Loss

Threshold:
1. CSFST Core Cooling-ORANGE Path conditions met
Definition(s):
None
Basis:
Plant-Specific
Critical Safety Function Status Tree (CSFST) Core Cooling-ORANGE path indicates indicates
subcooling has been lost and that some fuel clad damage may potentially occur. The CSFSTs
are normally monitored using the SPDS display on the Operator Aid Computer (OAC) (ref. 1).
Generic
This reading indicates a reduction in reactor vessel water level sufficient to allow the onset of
heat-induced cladding damage.
CNS Basis Reference(s):
1. EPII(2)/5000/F-O Critical Safety Function Status Trees
2. EPI1(2)IA/5000/FR-C.1 Response to Inadequate Core Cooling
3.

EPII(2)IA15000/FR-C.2 Response to Degraded Core Cooling

4.

NEI 99-01 Inadequate Heat Removal Fuel Clad Loss 2.A

I RPIOIAI50001001

I

Rev. 0

Page 218 of 267 1

ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases
Barrier:

Fuel Clad

Category:

B. Inadequate Heat Removal

Degradation Threat:

Potential Loss

Threshold:
2. CSFST Heat Sink-RED Path conditions met
AND
Heat sink is required
Definition(s):
None
Basis:
Plant-Specific
In combination with NCS Potential Loss B.1, meeting this threshold results in a Site Area
Emergency.
Critical Safety Function Status Tree (CSFST) Heat Sink-RED path indicates the ultimate heat
sink function is under extreme challenge and that some fuel clad damage may potentially
occur (ref. 1).
The CSFSTs are normally monitored using the SPDS display on the Operator Aid Computer
(OAC) (ref. 1).
The phrase "and heat sink required" precludes the need for classification for conditions in
which NCS pressure is less than SG pressure or Heat Sink-RED path entry was created
through operator action directed by an EOP. For example, FR-H.1 is entered from CSFST
Heat Sink-Red. Step 2 tells the operator to determine if heat sink is required by checking that
NCS pressure is greater than any non-faulted SG pressure and NCS Thot is greater than
350 0F. Ifthese conditions exist, Heat Sink is required. Otherwise, the operator is to either
return to the procedure and step in effect or place ND in service for heat removal. For large
LOCA events inside the Containment, the SGs are moot because heat removal through the
containment heat removal systems takes place. Therefore, Heat Sink Red should not be
required and, should not be assessed for EAL classification because a LOCA event alone
should not require higher than an Alert classification. (ref. 2)
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Generic
This condition indicates an extreme challenge to the ability to remove RGS-NCS 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.
CNS Basis Reference(s):
1.

EP/1 (2)/5000/F-0 Critical Safety Function Status Trees

2.
3.

EP/1(2)/A/5000/FR-H.1 Response to Loss of Secondary Heat Sink
NEI 99-01 Inadequate Heat Removal Fuel Clad Loss 2.B
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Barrier:

Fuel Clad

Category:

C. CMT Radiation / NCS Activity

Degradation Threat: Loss

Threshold:

1.- EMF53A/B

> Table F-2 column "FC Loss"

Table F-2 Containment Radiation - R/hr (EMF53A/B)
Time After S/D
(Hrs.)(Hs)FC

Loss

NCS Loss

CMT Potential
Loss
Ls

0-1

550

8.8

5500

1-2

400

8.4

4000

2-8

160

7.0

1600

>8

100

6.2

1000

Definition(s):
None
Basis:
Plant-Specific
The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is
monitored by the containment high range monitors, EMF53A & B. EMF53A & B are located
inside containment. The detector range is approximately 1 to 1 E8 R/hr (logarithmic scale).
Radiation Monitors EMF53A & B provide a diverse means of measuring the containment for
high level gamma radiation. (ref. 1).
The Table F-2 values, column FC Loss represents, based on core damage assessment
procedure, the expected containment high range radiation monitor (EMF53A & B) response
based on a LOCA, for periods of 1, 2, 8 and 16 hours after shutdown, no sprays and NCS
pressure < 1600 psig with -2% fuel failure (ref. 2).
The value is derived as follows:
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RPIOIA/50001015 Figure 3 Containment Radiation Level vs. Time for 100% Clad Damage 1, 2,
8 and 16 hours after shutdown without spray and NCS pressure < 1600 psig x 0.02 (rounded)
(ref. 2).
Generic
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
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 R.S-NCS
Barrier Loss threshold &AC.1 since it indicates a loss of both the Fuel Clad Barrier and the
RGS-NCS Barrier. Note that a combination of the two monitor readings appropriately
escalates the emorgncy classcifictie, !ovelECL to a Site Area Emergency.
CNS Basis Reference(s):
1. IP/0/3314/004 Radiation Monitoring System RP-2C High Range Process Channel
Calibration
2. RP/OIA/5000/015 Core Damage Assessment
3. NEI 99-01 CMT Radiation / RCS Activity Fuel Clad Loss 3.A
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Barrier:

Fuel Clad

Category:

C. CMT Radiation / NCS Activity

Degradation Threat:

Loss

Threshold:
2. Dose equivalent 1-131 coolant activity> 300 pCi/gm
Definition(s):
None
Basis:
Plant-Specific
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
concentration is well above that expected for iodine spikes and corresponds to about 2% fuel
clad damage. When reactor coolant activity reaches this level the Fuel Clad barrier is
considered lost. (ref. 1).
Generic
This threshold indicates that RGS-NCS 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.
There is no Potential Loss threshold associated with RGS-NCS Activity / Containment
Radiation.
CNS Basis Reference(s):
1. RP/O/A/5000/015 Core Damage Assessment
2. NEI 99-01 CMT Radiation / RCS Activity Fuel Clad Loss 3.B
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Barrier:

Fuel Clad

Category:

C. CMT Radiation / NCS 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:

Fuel Clad

Category:

D. CMT Integrity or Bypass

Degradation Threat:

Potential Loss

Threshold:
None
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Barrier:

Fuel Clad

Category:

E. Emergency Coordinator Judgment

Degradation Threat:

Loss

Threshold:
1. Any condition in the opinion of the Emergency Coordinator that indicates loss of the
Fuel Clad barrier
Definition(s):
None
Basis:
Plant-Specific
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 two hours
based on a projection of current safety system performance. The term "imminent" refers
to recognition of the inability to reach safety acceptance criteria before completion of all
checks.

" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.
" Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.
Generic
This threshold addresses any other factors that are to be used by the Emergency QDieeteo
Coordinator in determining whether the Fuel Clad barrier is lost.
CNS Basis Reference(s):
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 opinion of the Emergency Coordinator that indicates potential loss
of the Fuel Clad barrier
Basis:
Plant-Specific
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 two hours
based on a projection of current safety system performance. The term "imminent" refers
to recognition of the inability to reach safety acceptance criteria before completion of all
checks.
*

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

" Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.
Generic
This threshold addresses any other factors that are to be used by the Emergency
CoordinatorD~ierter in determining whether the Fuel Clad barrier is potentially lost. The
Emergency 0reeteF-Coordinator should also consider whether or not to declare the barrier
potentially lost in the event that barrier status cannot be monitored.
CNS Basis Reference(s):
1.

NEI 99-01 Emergency Director Judgment Potential Fuel Clad Loss 6.A
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Barrier:

Reactor Coolant System

Category:

A. NCS or SG Tube Leakage

Degradation Threat:

Loss

Threshold:
1. An automatic or manual ECCS (SI) actuation required by EITHER:
" UNISOLABLE NCS 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.
Basis:
Plant-Soecific
ECCS (SI) actuation is caused by (ref. 1):
" Pressurizer pressure < 1845 psig
" Containment pressure > 1.2 psig
Generic
This threshold is based on an UNISOLABLE RGS-NCS 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 RGS-NCS Barrier.
This threshold is applicable to unidentified and pressure boundary leakage, as well as
identified leakage. It is also applicable to UNISOLABLE RGS-CS 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 1 .A will also be met.
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CNS Basis Reference(s):
1. EPII(2)IN5OOO/E-O Reactor Trip or Safety Injection
2. EPI1(2)IAI5000IE-3 Steam Generator Tube Rupture
3. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Loss I.A
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Barrier:

Reactor Coolant System

Category:

A. NCS or SG Tube Leakage

Degradation Threat:

Potential Loss

Threshold:
11. CSFST Integrity-RED path conditions metI
Definition(s):
None
Basis:
Plant-Specific
The "Potential Loss" threshold is defined by the CSFST Reactor Coolant Integrity - RED path.
CSFST NCS Integrity - Red Path plant conditions and associated PTS Limit Curve A indicates
an extreme challenge to the safety function when plant parameters are to the left of the limit
curve following excessive NCS cooldown under pressure (ref. 1, 2).
Generic
This condition indicates an extreme challenge to the integrity of the RGS-NCS pressure
boundary due to pressurized thermal shock - a transient that causes rapid RPS-NCS
cooldown while the RGS-NCS is in Mode 3 or higher (i.e., hot and pressurized).
CNS Basis Reference(s):
1. EP/1 (2)/A/5000/F-0 Critical Safety Function Status Trees
2. EPII(2)1A/5000/FR-P.1 Response to Imminent Pressurized Thermal Shock Condition
3. NEI 99-01 RCS or SG Tube Leakage Reactor Coolant System Potential Loss 1..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:

Definition(s):
None
Basis:
Plant-Specific
In combination with FC Potential Loss B.2, meeting this threshold results in a Site Area
Emergency.
Critical Safety Function Status Tree (CSFST) Heat Sink-RED path indicates the ultimate heat
sink function is under extreme challenge and that some fuel clad damage may potentially
occur (ref. 1).
The CSFSTs are normally monitored using the SPDS display on the Operator Aid Computer
(OAC) (ref. 1).
The phrase "and heat sink required" precludes the need for classification for conditions in
which NCS pressure is less than SG pressure or Heat Sink-RED path entry was created
through operator action directed by an EOP. For example, FR-H.1 is entered from CSFST
Heat Sink-Red. Step 2 tells the operator to determine if heat sink is required by checking that
NCS pressure is greater than any non-faulted SG pressure and NCS Thot is greater than
350 0 F. Ifthese conditions exist, Heat Sink is required. Otherwise, the operator is to either
return to the procedure and step in effect or place ND in service for heat removal. For large
LOCA events inside the Containment, the SGs are moot because heat removal through the
containment heat removal systems takes place. Therefore, Heat Sink Red should not be
required and, should not be assessed for EAL classification because a LOCA event alone
should not require higher than an Alert classification. (ref. 1, 2).
Generic
This condition indicates an extreme challenge to the ability to remove R-GS-NCS heat using
the steam generators (i.e., loss of an effective secondary-side heat sink). This condition
represents a potential loss of the RGS-NCS Barrier. In accordance with EOPs, there may be
RP/OA150001001
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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 2-B.2; both will be met. This condition warrants a
Site Area Emergency declaration because inadequate R-.S-NCS heat removal may result in
fuel heat-up sufficient to damage the cladding and increase RQS-NCS pressure to the point
where mass will be lost from the system.
CNS Basis Reference(s):
1.

EP/1(2)/5000/F-0 Critical Safety Function Status Trees

2.

EPII(2)/AI5000/FR-H.1 Response to Loss of Secondary Heat Sink

3.

NEI 99-01 Inadequate Heat Removal NCS Loss 2.B
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Barrier:

Reactor Coolant System

Category:

C. CMT Radiation/ NCS Activity

Degradation Threat:

Loss

Threshold:
1. EMF53A/B > Table F-2 column "NCS Loss"

Table F-2 Containment Radiation - R/hr (EMF53AIB)
Time After SID
(Hrs.)

FC Loss

NCS Loss

CMT Potential
Loss

0-1

550

8.8

5500

1-2

400

8.4

4000

2-8

160

7.0

1600

>8

100

6.2

1000

Definition(s):
N/A
Basis:
Plant-Specific
The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is
monitored by the containment high range monitors, EMF53A & B. EMF53A & B are located
inside containment. The detector range is approximately 1 to 1E8 R/hr (logarithmic scale).
Radiation Monitors EMF53A & B provide a diverse means of measuring the containment for
high level gamma radiation. (ref. 1).
The value specified represents, based on core damage assessment procedure
RP/OA/5000/015 Figure 1, the expected containment high range radiation monitor (EMF53A &
B) response based on a LOCA, for periods of 1, 2, 8 and 16 hours after shutdown with no fuel
failure (ref. 2).
The value is derived as follows:
RP/O/AI5000/015 Figure 1 Containment Radiation Level vs. Time for RCS Release for periods
of 1, 2, 8 and 16 hours after shutdown (rounded) (ref. 2).
RP/0/A150001001
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Generic
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 R.S-NCS Barrier only.
There is no Potential Loss threshold associated with RGS-NCS Activity / Containment
Radiation.
CNS Basis Reference(s):
1. IP/0/3314/004 Radiation Monitoring System RP-2C High Range Process Channel
Calibration
2. RP/0/A/5000/015 Core Damage Assessment
3. NEI 99-01 CMT Radiation / RCS Activity NCS Loss 3.A
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Barrier:

Reactor Coolant System

Category:

B. CMT Radiation/ NCS Activity

Degradation Threat:

Potential Loss

Threshold:
None
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Barrier:

Reactor Coolant System

Category:

D. CMVT Integrity or Bypass

Degradation Threat:

Loss

Threshold:
None

I RP/OIA150001001
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Barrier:

Reactor Coolant System

Category:

D. CMT Integrity or Bypass

Degradation Threat:

Potential Loss

Threshold:
None

I RP/OIN50001001
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Barrier:

Reactor Coolant System

Category:

E. Emergency Coordinator Judgment

Degradation Threat:

Loss

Threshold:

Definition(s):
None
Basis:
Plant-Specific
The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the NCS barrier is lost. Such a determination should include imminent barrier
degradation, barrier monitoring capability and dominant accident sequences.
" Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term "imminent" refers
to the recognition of the inability to reach safety acceptance criteria before completion
of all checks.
" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.
" 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.
Generic
This threshold addresses any other factors that may be used by the Emergency DieeteF
Coordinator in determining whether the NCS Barrier is lost.
CNS Basis Reference(s):
1. NEI 99-01 Emergency Director Judgment NCS 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 opinion of the Emergency Coordinator that indicates potential loss
of the NCS barrier
Definition(s):
None
Basis:
Plant-Specific
The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the NCS barrier is potentially lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.
" Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term "imminent" refers
to the inability to reach final safety acceptance criteria before completing all checks.
" Barrier monitoring capability is decreased if there is a loss or lack of reliable indicators.
This assessment should include instrumentation operability concerns, readings from
portable instrumentation and consideration of offsite monitoring results.
" Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.
Generic
This threshold addresses any other factors that may be used by the Emergency DiFeeteF
Coordinator in determining whether the NCS 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.
CNS Basis Reference(s):
1. NEI 99-01 Emergency Director Judgment NCS Potential Loss 6.A
RP/O/A/5000/001
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Barrier:

Containment

Category:

A. NCS or SG Tube Leakage

Degradation Threat:

Loss

Threshold:
1. A leaking or RUPTURED 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.
RUPTURED - The condition of a steam generator in which primary-to-secondary leakage is of
sufficient magnitude to require a safety injection.
Basis:
Plant-Specific
None.
Generic
This threshold addresses a leaking or RUPTURED Steam Generator (SG) that is also
FAULTED outside of containment. The condition of the SG, whether leaking or RUPTURED,
is determined in accordance with the thresholds for RGS-NCS 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 ([part of the FAULTED definition)1
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., RGS-NCS activity values) and IC SU5 for the RGS-NCS barrier (i.e., RG$S
NCS leak rate values).
IRP/O/IA50001001
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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 relief valve 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 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 or rupture, there may be minor radiological releases through a
secondary-side system component (e.g., air ejectors, glad seal exhausters, valve packing,
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 omorgoncy c!Gassificatin lvclECLs 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

No classification

No classification

Unusual Event per
94J4SU5.1

Unusual Event per
SU4SU5.1

Requires operation of a standby
charging (makeup) pump (RG4S
NCS BarrierPotentialLoss)

Site Area Emergency per
Aaen

Alert per FA1.1

Requires an automatic or manual
ECCS (SI) actuation (RC,-NCS
BarrierLoss)

Site Area Emergency per
Area FSSt.1
per

pen

Less than or equal to 25 gpm
Greater than 25 gpm

There is no Potential Loss threshold associated with RGS-NCS or SG Tube Leakage.
CNS Basis Reference(s):
1. EP/I(2)/A/5000/E-0 Reactor Trip or Safety Injection
2. EP/I(2)/A/5000/E-3 Steam Generator Tube Rupture
3. NEI 99-01 RCS or SG Tube Leakage Containment Loss I.A

RPIOIAI50001001

Rev. 0

Page 243 of 267

ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases
Barrier:

Containment

Category:

A. NCS or SG Tube Leakage

Degradation Th reat:

Potential Loss

Threshold:
None

IRP/OINA50001001
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Barrier:

Containment

Category:

B. Inadequate heat Removal

Degradation Threat:

Potential Loss

Threshold:
1. CSFST Core Cooling-RED path conditions met
AND
Restoration procedures not effective within 15 min. (Note 1)
Definition(s):
None
Basis:
Plant-Specific
Critical Safety Function Status Tree (CSFST) Core Cooling-RED path indicates significant
core exit superheating and core uncovery. The CSFSTs are normally monitored using the
SPDS display on the Operator Aid Computer (OAC) (ref. 1).
The function restoration procedures are those emergency operating procedures that address
the recovery of the core cooling critical safety functions. The procedure is considered effective
if the temperature is decreasing or if the vessel water level is increasing (ref. 1, 2, 3).
A direct correlation to status trees can be made if the effectiveness of the restoration
procedures is also evaluated. If core exit thermocouple (TC) readings are greater than 1,200°F
(ref. 1), Fuel Clad barrier is also lost.
Generic
This condition represents an IMMINENT core melt sequence which, if not corrected, could
lead to vessel failure and an increased potential for containment failure. For this condition to
occur, there must already have been a loss of the NCS Barrier and the Fuel Clad Barrier. If
implementation of a procedure(s) to restore adequate core cooling is not effective (successful)
within 15 minutes, it is assumed that the event trajectory will likely lead to core melting and a
subsequent challenge of the Containment Barrier.
The restoration procedure is considered "effective" if core exit thermocouple readings are
decreasing and/or if reactor vessel level is increasing. Whether or not the procedure(s) will be
effective should be apparent within 15 minutes. The Emergency
-eeter-Coordinatorshould
escalate the emergency classification level as soon as it is determined that the procedure(s)
will not be effective.

IRP/O/A/5000/001
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Severe accident analyses (e.g., NUREG-1 150) have concluded that function restoration
procedures can arrest core degradation in a significant fraction of core damage scenarios, and
that the likelihood of containment failure is very small in these events. Given this, it is
appropriate to provide 15 minutes beyond the required entry point to determine if procedural
actions can reverse the core melt sequence.
CNS Basis Reference(s):
1. EP/1(2)/5000/F-0 Critical Safety Function Status Trees
2. EPII(2)1AN5000/FR-C.1 Response to Inadequate Core Cooling
3. EP/1(2)/A/5000/FR-C.2 Response to Degraded Core Cooling
4. NEI 99-01 Inadequate Heat Removal Containment Potential Loss 2.A

RP/O/A/5000/001

Rev. 0

Page 246 of 267

ATTACHMENT 2
Fission Product Barrier Loss/Potential Loss Matrix and Bases
Barrier:

Containment

Category:

C. CMT Radiation/NCS Activity

Degradation Threat:

Loss

Threshold:
I None
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Barrier:

Containment

Category:

C. CMT Radiation/NCS Activity

Degradation Threat:

Potential Loss

Threshold:
1.

EMF53A/B > Table F-2 column "CMT Potential Loss"
Table F-2 Containment Radiation - R/hr (EMF53A/B)
Time After SID

FC Loss

NCS Loss

(Hrs.)

CMT Potential
Loss

0-1

550

8.8

5500

1-2

400

8.4

4000

2-8

160

7.0

1600

>8

100

6.2

1000

Definition(s):
None
Basis:
Plant-Specific
The gamma dose rate resulting from a postulated loss of coolant accident (LOCA) is
monitored by the containment high range monitors, EMF53A & B. EMF53A & B are located
inside containment. The detector range is approximately 1 to 1E8 RJhr (logarithmic scale).
Radiation Monitors EMF53A & B provide a diverse means of measuring the containment for
high level gamma radiation. (ref. 1).
The Table F-2 values, column CMT Potential Loss represents, based on core damage
assessment procedure, the expected containment high range radiation monitor (EMF53A & B)
response based on a LOCA, for periods of 1, 2, 8 and 16 hours after shutdown, no sprays and
NCS pressure < 1600 psig with -20% fuel failure (ref. 2).
The value is derived as follows:
RP/OA/5000/015 Figure 3 Containment Radiation Level vs. Time for 100% Clad Damage 1, 2,
8 and 16 hours after shutdown with no spray and NCS pressure < 1600 psig x 0.20 (rounded)
(ref. 2).
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Generic
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
RGS NCS Barrier Loss thresholds.
NUREG-1 228, 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 RGS-NCS 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 .morg.n.y classification IoVelECL to a General Emergency.
CNS Basis Reference(s):
1. IP/0/3314/004 Radiation Monitoring System RP-2C High Range Process Channel
Calibration
2. RP/0/A/5000/015 Core Damage Assessment
3. NEI 99-01 CMT Radiation / RCS Activity Containment Potential Loss 3.A

I RP/O/N5000/001

Rev. 0

Page 249 of 267 1

I

ATTACHMENT 2
-Fission Product Barrier Loss/Potential Loss Matrix and Bases
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 EC 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.
Basis:
Plant-Specific
None
Generic
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.
4•A-.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 RGS NCS 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 D-FeeteF 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 .-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.
RP/OINA50001001
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Another example would be a loss or potential loss of the RGS-NCS 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 case, the associated steam line provides a pathway for the containment
atmosphere to escape to an area outside the containment.
Following the leakage of RGS-NCS 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.A-2Second 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 9-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-47B 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 4A.-1--to be met as well.
Following the leakage of RGS-NCS 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.
RP/O/IA5000/001
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The status of the containment barrier during an event involving steam generator tube leakage

I

is assessed using Loss Threshold 4-.A.1.
CNS Basis Reference(s):
1. 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 NCS leakage outside of containment

Definition(s):
None
Basis:
Plant-Specific
ECA-1.2 LOCA Outside Containment (ref. 1) provides instructions to identify and isolate a
LOCA outside of the containment. Potential NCS leak pathways outside containment include
(ref. 1, 2):
*
"
"
"
*

Residual Heat Removal (ND)
Safety Injection (NI)
Chemical & Volume Control (NV)
RCP seals (NC)
PZR/NCS Loop sample lines (NM)

Generic
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 RGSNCS 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 RGS-NCS 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 RGS NCS mass is being lost outside of the containment.
Refer to the middle piping run of Figure 9-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.
RP/O/N5000/001
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To ensure proper escalation of the emergency classification, the RGS-NCS leakage outside of
containment must be related to the mass loss that is causing the RGS-NCS Loss and/or
Potential Loss threshold 41-.A.1 to be met.
CNS Basis Reference(s):
1. EP/1(2)/A15000/ECA-1.2 LOCA Outside Containment
2. EP/1(2)/N5000IE-1 Loss of Reactor or Secondary Coolant
3. NEI 99-01 CMT Integrity or Bypass Containment Loss
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Figure 1: Containment Integrity or Bypass Examples
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Barrier:

Containment

Category:

D. CMT Integrity or Bypass

Degradation Threat:

Potential Loss

Threshold:
1.

CSFST Containment-RED path conditions met

Definition(s):
None
Basis:
Plant-Soecific
Critical Safety Function Status Tree (CSFST) Containment-RED path is entered if containment
pressure is greater than or equal to 15 psig and represents an extreme challenge to safety
function. The CSFSTs are normally monitored using the SPDS display on the Operator Aid
Computer (OAC) (ref. 1).
15 psig is based on the containment design pressure (ref. 2).
Generic
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 RG&-NCS 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.
CNS Basis Reference(s):
1. EP/1 (2)/IA5000/F-0 Critical Safety Function Status Trees
2. UFSAR Section 6.2 Containment Systems
3. 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 > 6%

Definition(s):
None
Basis:
Plant-Specific
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. (ref. 1).
The Containment Hydrogen Purge and Sample System (VY) is used to monitor the hydrogen
concentration inside containment after a severe accident involving core damage. Samples of
Containment air are obtained via the containment hydrogen/oxygen sample lines to the Post
Accident Containment Sample (PACS) panel located in the auxiliary building. Additionally, the
containment hydrogen analyzer system continuously monitors the hydrogen concentration
inside containment (ref. 1).
The lower limit of deflagration of hydrogen in air is approximately 6% and is the maximum
concentration at which hydrogen igniters can be placed in service (ref. 2).
To generate such levels of combustible gas, loss of the Fuel Clad and NCS barriers must have
occurred. With the Potential Loss of the containment barrier, the threshold hydrogen
concentration, therefore, will likely warrant declaration of a General Emergency.
Generic
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.
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CNS Basis Reference(s):
1. UFSAR Section 6.2 Containment Systems
2. EP/1(2)/A/5000/FR-Z.4 Response to High Containment Hydrogen Concentration
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 > 3 psig with < one full train of containment cooling operating
per design for > 15 min. (Note 1)

Note 1:

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

Definition(s):
None
Basis:
Plant-Specific
The containment Phase B pressure setpoint (3 psig, ref. 1, 2) is the pressure at which the
containment cooling systems should actuate and begin performing their function.
One full train of containment cooling operating per design is considered (ref. 1, 2):
" One train of Containment Air Return Fan System (VX-CARF), and
" One train of Containment Spray System (NS)
Once the Residual Heat Removal system is taking suction from the containment sump, with
containment pressure greater than 3 psig and procedural guidance, one train of containment
spray is manually aligned to the containment sump. If unable to place one NS train in service
or without an operating train of VX-CARF (the CARF with a 10-minute delay) within 15 minutes
a potential loss of containment exists. At this point a significant portion of the ice in the ice
condenser would have melted and the NS system would be needed for containment pressure
control. The potential loss of containment applies after automatic or manual alignment of the
containment spray system has been attempted with containment pressure greater than 3 psig
and less than one full train of NS is operating for greater than or equal to 15 minutes.
The potential loss of containment also applies if containment pressure is greater than 3 psig
and at least one train of VX-CARF is not operating after a 10 minute delay for greater than or
equal to 15 minutes. Without a single train of VX-CARF in service following actuation, the
potential loss should be credited regardless of whether ECCS is in injection or sump
recirculation mode after 15 minutes.
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Generic
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.
CNS Basis Reference(s):
1. CNS Technical Specification 3.6.6
2. CNS Technical Specification 3.6.6 Bases
3. CNS Technical Specification 3.3.2
4. UFSAR Section 6.2 Containment Systems
5. NEI 99-01 CMT Integrity or Bypass Containment Potential Loss 4.C
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Barrier:

Containment

Category:

F. Emergency Coordinator Judgment

Degradation Threat:

Loss

Threshold:
1. Any condition in the opinion of the Emergency Coordinator that indicates loss of the
Containment barrier
Definition(s):
None
Basis:
Plant-Specific
The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Primary Containment barrier is lost. Such a determination should include
imminent barrier degradation, barrier monitoring capability and dominant accident sequences.
*

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

" 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.
Generic
This threshold addresses any other factors that may be used by the Emergency Qir-e*te
Coordinator in determining whether the Containment Barrier is lost.
CNS Basis Reference(s):
1. NEI 99-01 Emergency Director Judgment PC Loss 6.A
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Barrier:

Containment

Category:

F. Emergency Coordinator Judgment

Degradation Threat:

Potential Loss

Threshold:
1. Any condition in the opinion of the Emergency Coordinator that indicates potential loss
of the Containment barrier
Definition(s):
None
Basis:
Plant-Specific
The Emergency Coordinator judgment threshold addresses any other factors relevant to
determining if the Primary Containment barrier is potentially lost. Such a determination should
include imminent barrier degradation, barrier monitoring capability and dominant accident
sequences.
" Imminent barrier degradation exists if the degradation will likely occur within two hours
based on a projection of current safety system performance. The term "imminent" refers
to recognition of the inability to reach safety acceptance criteria before completion of all
checks.
,

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

" Dominant accident sequences lead to degradation of all fission product barriers and
likely entry to the EOPs. The Emergency Coordinator should be mindful of the Loss of
AC power (Station Blackout) and ATWS EALs to assure timely emergency
classification declarations.
Generic
This threshold addresses any other factors that may be used by the Emergency P-eete
Coordinator in determining whether the Containment Barrier is lost.
CNS 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-specificlist of plant rooms or areas with entry-relatedmode applicabilityidentified"
should specify those rooms or areas that contain equipment which require a manual/local
action as specified in operatingproceduresused for normalplant operation, cooldown and
shutdown. Do not include rooms or areasin 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 requiredfor each room or
area.
The list should not include rooms or areasfor which entry is requiredsolely to perform
actions of an administrativeor recordkeeping nature (e.g., normalrounds or routine
inspections).
Further, as specified in IC HA5:
The list need not include the Control Room if adequate engineeredsafety/design features
are in place to preclude a Control Room evacuation due to the release of a hazardousgas.
Such features may include, but are not limited to, capability to draw air from multiple air
intakes at different and separatelocations, inner and outer atmosphericboundaries,or the
capability to acquire and maintain positive pressure within the Control Room envelope.
The review at CNS was completed using the following Controlling Procedures:
" OP/1(2)/A/6100/003 (Controlling Procedure For Unit Operation)
" OPI1(2)IA16100/002 (Controlling Procedure For Unit Shutdown)
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CNS Table R-2 and H-2 Bases
A review of station operating procedures identified the following mode dependent in-plant
actions and associated areas that are required for normal plant operation, cooldown or
shutdown:

OP/I1/A6100/003
Enclosure 4.3 Step
3.19: U2 Encl. 4.3
Step 3.20

Coordinate with Chemistry
and Radwaste while
performing NC System
Degas. Radwaste
continues Degas OPS thru
shutdown &cooldown

Auxiliary Building (Various
Locations)

OP/1/AI6100/003,
Enclosure 4.3, Steps
3.26, 3.27 and 3.28;
U2 Encl. 4.3, Steps
3.28, 3.29 and 3.30

Align heater vent orifices
per OP/1 (2)/16250/004
(Feedwater Heaters, Vents,
Drains and Bleed Systems)
,Align VI and SP valves
associated with CFPTs

Turbine Building (Various
Locations)

OP/IA6100/003,
Enclosure 4.2, Step
3.11: U2 Encl. 4.2
Step 3.10

Align Auxiliary Steam to
CFPTs.

Turbine Building (Various
Locations)

OP/1&2/A/6100/003,
Enclosure 4.2, Steps
3.13; U2 Encl. 4.2
Step 3.12

Align "C" Htr Drain
Pump per
OP/1(2)IB/6250/004
(Feedwater Heaters,
Vents, Drains and
Bleed Systems) for
removal from service

Turbine Building (568')

OP/11NA6100/003,
Enclosure 4.2, Step
3.14; U2 Encl. 4.2
Step 3.13

Plant activities to ensure
Turbine Building (594')
Main Turbine Sealing Steam
system responds as
required.

OP/1&2/A/6100/003,
Enclosure 4.2, Step
3.18: U2 Encl. 4.2
Step 3.17

Ensure Moisture Separator
Reheater low load valve
operation per
OP/1(2)/B/6250/013
(Moisture Separator
Reheater Operation)

Turbine Building (619')

OP/i/A/6100/003
Enclosure 4.2 Step
3.19: U2 Encl. 4.2
Step 3.18

Secure one Main CFPT per
OP/I1(2)/AI6250/001
(Condensate and
Feedwater System)

Turbine Building (Mainly
594')
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OP/I/A/61001003,
Enclosure 4.2, Step
3.20; U2 Encl. 4.2
Steo 3.19

Secure half Main
Transformer Cooling Fans
and oil pumps

Outside In Main
Transformer yard

OP/1(2)/A/6100/003
Enclosure 4.2 Step
3.21:

Shutdown the Main Turbine
per OP/I (2)IBI6300/001
(Turbine generator)

Turbine Building and
Transformer Yard

No

OP/I1(2)IA/6100/003,
Enclosure 4.2, Step
3.28 &3.29

Bypass "F" LP heaters

Turbine Building (594" LP
Htr Panel).

No

OP/I1(2)A/6100/003,
Enclosure 4.2, Step
3.34

Transfer of Aux Steam to
on line Unit per
OP/0/B/6250/007 A
(Auxiliary Steam System
Alignment) or place Aux
Electric Boiler in service
per OP/I/B/6250/007 B
(Auxiliary Electric Boilers)

Service Bldg. (568')

OP/1(2)/A/6100/003,
Enclosure 4.2. Step
3.37

Isolate Unit Related
Steam supply to Aux
Steam Header

Turbine Building. (594')

OP/I1(2)N6100/002,
Enclosure 4.1, Step
3.4

Initiate action to reduce
VCT pressure per
OP/1(2)16200/001
(Chemical and Volume
Control System)

Auxiliary Building (577'
Mechanical Pent. Room)

OPI1(2)I/61001002,
Enclosure 4.1, Step
3.9

Align S/G reverse purge.

Both Doghouses

OP/1(2)IA16100/002,
Enclosure 4.1, Step
3.52

Align CM system flow for
Low Pressure cleanup
thru Upper Surge Tank.

Turbine Building (619')

OP/1(2)/N6100/002
Enclosure 4.2 or 4.7,
Step 3.3

Shutdown Rod Control
System per
OP/1(2)/6150/008 (Rod
Control)

Auxiliary Building (594'
Electrical Pent Room)

OP/I1 (2)/A/6100/002
Enclosure 4.2 or 4.7
Step 3.10

Chemistry obtains
samples to ensure boron
concentration good to
allow NCS cooldown to
begin

Auxiliary Building (543'
Sample Lab)

Sten
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OP/1(2)/N6100/002
Enclosure 4.2 or 4.7,
Step 3.22

Perform PZR PORVs
stroke testing per
PT/1 (2)/A/4200/023 A
(NC valve Inservice Test)

Auxiliary. Building (577',
IF performing IWVR
Containment 635' as
well)

OP/I1(2)/A/6100/002
Enclosure 4.2 or 4.7
Step 3.23

Support placing N2
Cover gas on NCDT per
OP/1(2)IN6500/014
(Operations Controlled
Liquid Waste Systems)

Auxiliary Building
(Various Locations on
577' & 560')

OP/I1(2)/AI6100/002,
Enclosure 4.2 or 4.7
Step 3.31

Removing CLAs from
service per
OP/1 (2)/A/6200/009
(Cold Leg Accumulator
Operation).

Auxiliary Building (577' &
560' Ess. MCC Bkrs)

OP/I1&2/A/6100/002
Enclosure 4.2 or 4.7,
Step 3.45.1

Remove CAPT and one
Motor Driven CA Pump
from service per
OP/1(2)/A/6250/002
(Auxiliary Feedwater
System).
Open NCS Loop Suction
Vlvs for train of ND to be
placed in service per
OP/I(2)/A/6200/004
(Residual Heat removal
System).

Auxiliary Building. (577' &
560 Ess MCC Bkrs)

OP/1(2)/A6100/002
Enclosure 4.2 or 4.7,
Step 3.46.3

3

No

No

No

Auxiliary. Building. (577'
& 560' Ess. MCC Bkrs)
4Yes

Rack out appropriate NI and Auxiliary Building (577' &
560 Electrical Pent
NV Pump Motor Bkrs per
OP/O/A/6350/01 0 (Operation Rooms)
of Station Breakers and
Disconnects)

OP/I1(2)/A/6100/002
Enclosure 4.2 or 4.7
Step 3.52.2

Support placing first train of
ND in service per
OP/1(2)/A6200/004
(Residual Heat removal
System)

I

No

4

OP/1(2)/A/6100/002
Enclosure 4.2 or 4.7,
Step 3.48.2
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Table R-2 & H-2 Results
Table R-21H-2
Bldg. Elevation

Auxiliary 577'

Auxiliary 560'

Safe Operation & Shutdown RoomslAreas

Unit I Room/Area

Unit 2 Room/Area

Mode

Rm 478 (1EMXA)

Rm 469 (2EMXA)

4

Rm 496 (1ETA)
Rm 496 (1 EMXS)

Rm 486 (2ETA)

4

Rm 486 (2EMXS)

4

AB-577', JJ-57 (1MXK)

AB-577', JJ-57 (2MXK)

4

Rm 330 (1EMXJ)

Rm 320 (2EMXJ)

4

Rm 372 (1 ETB)

Rm 362 (2ETB)

4

Rm 372 (1 EMXD)

Rm 362 (2EMXD)

4

Plant Operatina Procedures Reviewed
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

OP/1(2)A16100/003 (Controlling Procedure for Unit Operation)
OP/1(2)//6100/002 (Controlling Procedure for Unit Shutdown)
OP/I1(2)B/62501004 (Feedwater Heaters, Vents, Drains and Bleed Systems)
OP/1(2)/B/6250/013 (Moisture Separator Reheater Operation)
OP/1(2)/A/6250/001 (Condensate and Feedwater System)
OP/1(2)/B/6300/001 (Turbine generator)
OP/O/BI6250/007 A (Auxiliary Steam System Alignment)
OP/I/B/6250/007 B (Auxiliary Electric Boilers)
OP/1(2)/6200/001 (Chemical and Volume Control System)
OP/1(2)/6150/008 (Rod Control)
PT/I1(2)A/4200/023 A (NC valve Inservice Test)
OP/1(2)//6500/014 (Operations Controlled Liquid Waste Systems)
OP/1(2)//6200/009 (Cold Leg Accumulator Operation)
OP/1(2)/A6250/002 (Auxiliary Feedwater System)
OP/1(2)/N6200/004 (Residual Heat removal System)
OP/O/A/6350/010 (Operation of Station Breakers and Disconnects)
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1.

Purpose
The Catawba Nuclear Station (CNS) 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 CNS
Rxl series EAL effluent monitor values associated the NEI 99-01 Rev 6 EALs listed
below.
" NEI EAL AU1.1 (gaseous and liquid)
*

NEI EAL AA1.1 (gaseous and liquid)

" NEI EAL AS1.1 (gaseous)
•

NEI EAL AG1.1 (gaseous)
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2.

DEVELOPMENT METHODOLOGY AND BASES

2.1.

Threshold Limits

2.1.1. RU1.1 Liquid 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.
CNS Bases
The ODCM Executive Summary section (with references to TS 5.5.5(a)(2) and SLC
16.11-1) limits for the concentration of radioactive liquid effluents released from the site
to the unrestricted area are as follows:
0

10 times the effluent concentration (EC) levels of 10CFR20, Appendix B, Table 2

0

2.OE-04 pCi/ml for dissolved and entrained noble gases

The RU1.1 liquid effluent EAL threshold values will equate to 2 times the ODCM limit.
2.1.2. RU1.1 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.
CNS Bases
The ODCM Executive Summary section (with references to TS 5.5.5(a)(7) and SLC
16.11-6) 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 RUI.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.
EP-EALCALC-CNS-1401
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2.1.3. RAI.1 Liquid Threshold Limits
Guidance Criteria
The RA1 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.
CNS 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 RA1.1 liquid effluent monitor threshold
value that equates to 1% of the EPA PAG. However, EALs RA1.3 and RA1.4 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 RA1 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.
CNS Bases
The gaseous effluent limits for RA1.1 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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2.1.5. RS1.1 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 "sitespecific dose receptor point" (consistent with the calculation methodology employed) for
one hour of exposure.
CNS Bases
The gaseous effluent limits for RS1.1 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.
CNS Bases
The gaseous effluent limits for RG1.1 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 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.
EP-EALCALC-CNS-1401
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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.
CNS Bases
There are two liquid radwaste discharge points to the environment at CNS (ODCM 2.0.1
and Figure 2.0-2):
1. The Low Pressure Service Water System (RL) and Nuclear Service Water System
(RN) discharges to Lake Wylie.
*

Waste Monitor Tanks (WMT) and the Recycle Monitor Tanks (RMT) - EMF 49

" Auxiliary Monitor Tanks (AMT) - EMF 57
There are three RL pumps with a minimum flow rate of 19,000 gpm each, and four
RN pumps with a minimum flow rate of 8,600 gpm each (ODCM 2.0.1.1). Minimum
dilution flow for this release pathway consists of one RL and one RN pump (based
on HP/0/B/1004/004, Radioactive Liquid Release, Enclosure 5.1).
2. The Conventional Waste Water Treatment System (WC) discharges to Lake Wylie EMF 31.
Inputs to WC are normally held up in one of three WC Ponds, then released as a
batch. It is assumed that no activity is present in the TBS effluent until indicated by
EMF 31 at the TBS/Condenser Drain output (ODCM 2.0.1.2), thus the WC 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 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.
Per NEI 99-01, the RS1 and RG1 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.
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CNS Bases
There are three gaseous effluent release points to the environment at CNS (ODCM 2.0.2
and Figure 2.0-3):
1. The two unit vents (UV) are the release points for waste gas decay tanks,
containment building purges, auxiliary building ventilation, and the condenser air
ejector -1/2EMF 36.
2. The Auxiliary Monitor Tank Building (AMTB, normally considered non-radioactive) EMF 58.
The AMTB pathway is not a source for normally occurring continuous radioactivity
releases or for planned batch releases from non-continuous release pathways, and
available activity is extremely low. Thus this pathway does 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.
CNS 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 3.0.1.1).
2.3.2. RU 1.1 Gaseous Source Term
Guidance Criteria
NEI 99-01 does not provide specific guidance for AU1 gaseous source term
assumptions.
CNS Bases
The gaseous source term is based upon the NUREG-1940 Table 1-6 noble gas fraction
of activity available at shutdown.
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2.3.3. RA1.1, RSI.1 and RGI.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 AA1, ASI
and AGI.
CNS 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.

RCS

Containment
HUT < 2 hrs
Sprays Off
No Recirc

Annulus
HUT < 2 hrs

VE Filter
Working

Unit Vent

Env

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 RA1.1, RS1.1 and RG1.1 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.
CNS Bases
The effluent monitor readings for RA1.1, RS1.1 and RGI.1 gaseous EAL threshold
values are calculated for a release duration of one hour.

2.5.

Meteorology
Guidance Criteria
The effluent monitor readings should correspond to the applicable dose limit at the "sitespecific 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 AG1.
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CNS 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)
Median W ind Speed ............................................................................................

4.8 m ph

S tability C lass (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 2500-ft. (-0.5 mile) radius from the station center. The highest
ODCM calculated annual average dispersion parameter for any area at or beyond the
site boundary is the NNE (wind direction from 2030) sector at 0.5 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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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 Ranges (UFSAR Table 11-19)
E MF 49(L) ....................................................................................................

10 1-10 7 cpm

E MF 57(L) ....................................................................................................

10 1-10 7 cpm

3.2.2. Liquid Effluent Dilution Flow (F)
Liquid Effluent Dilution Flow (ODCM 3.0.1.1) .............................................

2.76E+04 gpm

3.2.3. Liquid Effluent Source Flow (f)
WMT or RMT pump (ODCM 3.0.1.1) ...................................................................

100 gpm

AM T pum p (O DCM 3.0.1.2) .................................................................................

250 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 10CFR20 Appendix B, Table 2, Column 2 limit is as follows:
C s-1 34 .......................................................................................................

9.O E-07 PC i/m l

3.2.6. Cs-137 to Cs-134 Equivalency Factor (Eg1 )
Liquid radiation monitors are calibrated to Cs-1 37. The Cs-137 equivalence factor
accounts for the different gamma energies and abundance of isotopes other than Cs137. The equivalency factor is applied to the Cs-134 source term isotope as follows:
EM F 49(L) (O DCM Table 3.0-1) .............................................................................

2.5843

EM F 57(L) (O DCM Table 3.0-2) .............................................................................

2.5804
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3.2.7. Cs-137 Correlation Factor (CFiA
The liquid effluent monitor Cs-1 37 correlation factor converts the release concentration
in pCi/ml to effluent monitor to cpm. The Cs-137 correlation factor is as follows:

3.3.

EMF 49(L) (ODCM 3.0.1.1) .............................................................

3.49E+08 cpm/iCi/ml

EMF 57(L) (ODCM 3.0.1.2) .............................................................

9.60E+07 cpm/4Ci/ml

Gaseous Effluent

3.3.1. Gaseous Effluent Monitor Rancqes (UFSAR Table 11-20)
Unit Vent - EMF 36(L) .............................................................................

101-107 cpm

Unit Vent - EMF 36(H) .................................................................................

101-106 cpm

3.3.2. Gaseous Effluent Source Flow (fA
Unit Vent (ODCM 3.0.2) ..............................................................................

1.34E+05 cfm

3.3.3. RU 1.1 Dispersion Factor (X/Q)
Dispersion Factor (ODCM 3.0.2) .............................................................

3.51 E-05 sec/m3

3.3.4. RU 1.1 Source Term Fraction (Sj)
NUREG-1940 Table 1-6 noble gas fraction of activity available at shutdown.
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3.3.5. ODCM Dose Factors (Regulatory Guide 1.109 Table B-1)
Note - RG1.109 values converted from mRem/yr per pCi/m 3 to mRem/yr per pCi/m 3.

3.3.6. Xe-133 Eauivalencv 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 Xe133.The equivalency factors are applied to the source term isotopes as follows:

3.3.7. Xe-133 Correlation Factor (CF[A
The gaseous effluent monitor Xe-133 correlation factor converts the release
concentration in pCi/ml to effluent monitor to cpm.
EMF 36(L) Xe-1 33 Correlation Factor (ODCM 3.0.2) ....................... 2.66E+07 cpm/jiCi/ml
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4.

Calculations

4.1.

RUI.1 Liquid Release

4.1.1. ODCM Liquid Release Limit

c1 < (F+f)x (IOxEC)

SP _ Z

crxf

(Ci xEqixCFcs-137) + bkg

Where:
C,

concentration of radionuclide T 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)

EC,

concentration of radionuclide T 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-1 37 equivalence factor for radionuclide T (unitless)

CFcs.1 37

radiation monitor correlation factor for Cs-1 37 (cpm per pCi/ml)

bkg

background reading for the radiation monitor (cpm)

4.1.2. RUI.1 Liquid Release EAL Threshold
RUM. = 2(

(C, .Eqix CFcs - 37)) + bkg

See Attachment 2 for the spreadsheet calculations that develop the RU1.1 liquid effluent
EAL threshold values for each applicable monitor.
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4.2.

RUI.1 Gaseous Release

4.2.1. ODCM Gaseous Release Limit

SPtota bdy

(cpM)

=

500
~47xfxx~SixK
1
4

SPSki. (cpm)=

QxiCFX,-33

3000
472xfxx1ixX

1

1 +bkg

x Eqi

+bkg

+ 1.iM)
_(Li

QiCFXei

33

X Eqi

Where:
500/3000 ODCM Limit - 500 total body or 3000 skin (mrem/yr)
472

conversion factor (cc/ft3 per sec/min)

f

vent flow (cfm)

X/Q

annual average meteorological dispersion to the controlling site boundary
location (sec/m 3 )

S1

isotopic fraction of the mix activity released (unitless)

K1

total body dose factor (mrem/yr per pCi/m 3)

L, + 11.1M skin dose factor (mrem/yr per pCi/m 3)
Eq,

Xe-1 33 equivalence factor for radionuclide T (unitless)

CFx..,33

radiation monitor correlation factor for Xe-1 33 (cpm per pCi/ml)

bkg

background reading for the radiation monitor (cpm)

4.2.2. RU1.1 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.

RAI.1, RS1.1 and RGI.1 Gaseous Release
The RA1.1, RS1.1 and RG1.1 gaseous release EAL threshold are developed using the
URI dose assessment model 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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5.

Conclusions
Technical Bases Calculations - Rxl Effluent Series
CNS EAL

vent..

U
1/2 Plant
Pant Vent
U1/

1I/2EMF 36(H)

2.21
E+4
(cpm)

2.22E+3
(cpm)

2.42E+2
(cpm)

N/A

U1/2 Plant Vent

1
1/2EMF 36(L)

N/A

N/A

4.18E+6
(cpm)

5.75E+3
(cpm)

Tanks
Monitor
Waste
(WMT)
....
..
.

EMF 49(L)

N/A

Auxiliary Monitor Tanks
(AMT)

EMF 57(L)

N/A
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Median Wind Speed and Stability Values Memo

Date:
To:

June 19,2014
Ca"yl Ingram, NGO-EP

From: Stanton Lanham, Meteorology - Environmental Services
Marsha KWey, Meteorology - Environmental Services
Median Wind Speed and Stability Values at Duke Energy Nuclear Sites

Subiect:
1.0 Overview

Data from the most recent full five years (2009-20M3) was used to calculate the median wind speed
(WSL vertical temperature gradient (Delta-T). and sta y dass at each of the Duke EnergV nuclear
sites in the Carolinas. Upper level winds were used at Brunswick. Ali 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 .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.

*

Also note that the median Delta-T values are in normalized units of (deg C/lOOm), 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-specific median values of Wind Speed, Delta-T and Stability
Class for each of the 16 directional sectors. This information provides more site-specifc characteistics,
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 I Median Va•ums from Years 2009-2013

Median

Meian Delte-

WS (mph)

T (C/lOOm) *

Stability
Cass

DEC Sites
CNS

42

-0.7

D

MNS

6

-0.9

D

ONS

3.7

-0.78

D

BNP*

13.4

-0.71

D

HNP

3.5

-0.51

D

DEP Sites

RNP
4A
-0.84
D
" Upper level winds we used at •W. AN owe sies use lower level winds.
"*Note: Defta-T values lied are in dep C/lOOm. The uits may need to be converted IFactual delta-T based on

tower-specific separation distances are required.
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2.0 Data

The data presented represents the medun of the entire five-year span at each site (Table 1), as wed as
the overall medians broken down by dIrecdal sector (Tables 2.1 - 2-6). Each value represents the
middle of the dataset, with 5W%of values above the median, and SO% o values below the nmeian.

Data for the Legacy Duke Energy sites was obtained from the Dukes Environmental Monitoring
AmbietAdamistra

archive, vwhch contains wlated houdry mdeorlogicaldma.

Data for the

Legacy ProUess sites was obtained from hourly meteorlogical dafta ffies provided by the vendor
(Murray and TrettelL and has undergone theirdaft review/QA process. The five-year nalysis results
presented here were determined independently of previous studies, however comparison to the Annual
Effluent reports (2013 MET) for al sites showed good agremen

with the values presented in T•

t

The sector-spedft mednan values (Tabes 2.1 through 6) had not been Investigated previously.

Table2 1 Catawba Nulear: 5-vear Lower Lev

Med

M Mad•n
ei Dd

Medlians bvSecor

Stdbby

WS fmph)
7.4
8.7
9

T (C/1Mn)
-1.08
-1.3
-12

class
D
D
D

ENE

6.1

-1.06

D

E
ESE
SE
SSE

4.6
4.4
4.8
4.4
3.9
4.1
3.8
3.4
3.6
4
4.4
5.1

-0.94
-0.9
-0.8
-0.76

D
D
D
D

-0.36

E

-0.66
-0.7
-OA
0
0
0
0

D
D
E
E
E
E
E

Sector
N
NNE
NE

S*

SSW
SW
WSW
W
WNW
MW
W
-WA
1UT

iCqUCni %.a3 W~UM UWfLUUI

ILAAPZSU~j.:I

VFW"i

KXUP

2
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Table 2.2 Mc~uire Nuclear: 5-year Lower Level Medians by Sector
Media
Median DeltaStability
Sector
WS
T C/OOm)
cTas0
N
&9
-1.18
D
NNE
7
-116
0
ME
ENIE
E
MSE
SE
SSE
S
SSW

7.8
6.6
6-2
5.5
5.1
4.2
4.6
5

-106
-1.02
-0.88
-0.88
-0.68
-0.42
-0.12
-0.14

D
D
D
D
D
E
E
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
-1.06
D
NNW
9.1
-116
D
* Most frequent MNS wind direction (2009-2013): from sw
Sw
Table 2.3 Oconee Nuce: .
Lower Level Medians by Sector
Median
Median DeltaStability
Sector WS
T (C/10om)
Clas
N
2.5
-0.44
E
MNE
2.8
-0.58
D
NE
ENE
E
ESE
SE
SSE
S
SSW
SW*
WSW
W
WNW
NW
NNW

3.9
4.6
3.7
3.2
3.3
3.3
3.4
4.6
5
4.8
3.6
2.8
2.7
2.5

-084
-0.88
-0.72
-0.4
-0.42
-0.5
-0.68
-1.2
-1-32
-1.06
-0.8
-0.46
-0.2
-0.42

D
D
D
E
E
D
D
D
D
D
D
E
E
E

Most frequent UVES wind direction (2009-2013): from SW

3
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L~ezc Prwen Sites MDEP):
Tale2.4 Ornmswick Nuliear- 5-yew Upper Level Mem byVSector

I

Sector
WSfnwM
T /
N
14
-0.71
D
NNE
14.7
-0.68
D
NE
14.2
-0.69
0
ENE
13.6
-0.81
D
E
11.2
-0.79
D
ESE
9.5
-0.635
D
SE
9
-0.67
D
SSE
95
4-46
E
S
11.4
-0.34
E
SSW
136
-0.79
D
SWO
16.2
-0.95
D
WSW
14.2
-0.74
D
W
9.6
-0.24
E
WNW
143
-0.28
E
NW
14.4
-0.44
E
NNW
15
-0.7
D
* Most frequent BNP wind drection (209-2013): from SW

1IM

Table 2.S HrNuclew. SeVreLowerrLevel MedlimbS
Medin
bledek, Oestdab
sector
WY
)
T (C4100om)
Clas
N
33
-0.35
E
NN*
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
3.4
-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
-0.68
D
WNW
4.2
-0.74
0
NW
4.1
-OJO5
D
lw

3.5
,... us~lk
u
IICLJýn ýr

Ssf~t*41C"
.*.
•.,..

ý

.,±.;•

-0.55
k.. ,,a "C.M
.,•

awrf

t---i:

D
-"InteL
•
5.
t'Rf *I tit

1

IR"

ý&

4
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Table 2.6 Robinson Nuclear- 5-year Lower Level Medians by Sector
Median
Median DeltaStablity
WS Imlph)

T (CjI(Nm)

Class

It*

Sector

5.

-1.03

NWE
NE
EE
E
ESE
SE
SSE
S
SSW
SW
WSW
W
WNW
NW
NNW

5.2
4
3.8
3.6
3.3
35
4.2
4.7
4.6
4.6
4
3.9
3.9
4.1
4.7

-1_09
-1.11
-L14
-1-2
-1.28
-1.12
-0.69
-0.6
-0.68
-0.83
-0.71
-0.59
-0.47
0.28
0.31

D
D
D
D
D
D
D
D
D
D
D
D
D
E
E
E

*Ih,-t

tFiw..mml DUiD

Most f---

-

•,,i,

A.rmr4in.,

;•IliO..)f~l

- f.,,m Mr- t,,

-A-A direction 12009-2M3': from Nort]

3.0 Discussion and Conclusion
The median wind speed data presented in Table I compared to Tables 2.1 through 2.6 indicates
typically varying conditon, 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-specdfk medians (1-9 mph).
The singular median values sometime match well with the sector-specfic median conditions of the most
frequent directional sector, but can also be entirely dlfferent from the median of the most frequent
wind direction sector. These differences span from potentially lower wind speeds which would be
consenrative for dose (ie. Brunswick), to potentially higher wind speeds which would be
non-conservative for dose (Le Catawba).
Thus, the median values of wind speed should only be used for dose assessment as a last resort;
when actual meteorological data Isnot available, or dose calculation is for some reason
impaired.
The median Stabiity Class is gefneraly 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-

EP-EALCALC-CNS-1401

Page 22 of 28

Rev 0

Attachment 2

Attachent

Liquid Effluent EAt. Calculations

2RUI.1

9.60E+07
Cs-1 34 1OCFR20 Limit - ECi (Jid/mi):
"7SMultiplier.

Background (cpm):I
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RUIA Gaseous Effluent EAL Calculations
RUI.1 Gaseous Effluent EAL Calculations

Attachment 3

1

~

UI

I.OQý,V

I

t

J.40QW

I

Xa-133 Correlation Factor (cpm/pCi/ml): 2.66E+07
Vent Flow (cfm): 1.34E+05
Unit Conversion Factor (cc/ft3 per sec/rnin):
472X
IQ (sec/m3): 3.51E-05
Total Body Dose Rate Limit (mRem/yr):
50 ODCM Limit for Total Body (cpm):
Skin Dose Rate Limit (mRem/yr):
3000
ODCM Limit for Skin (cpm):
Background (cpm):
0[
2x ODCM Limit (cpm):
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RA1.1. RS1.1 and RGIA URI Gaseous Effluent EAL Calculations
RAI.1, RSI.1 and RGI.1 URI Gaseous Effluent EAL Calculations

Attachment 4

Attachment 4

D s

MedwmodDeaabed Assessnient - Monitored Release
RelAse Padwmatr
(E) <RCS> cCwtahneit <Auuuius> <yE Flier' <Unit Vent> -Env>
Conlinunent HUT. <
<2 Hams
Cont Spxap: a OFF
Purge Flier: = WJA
AWAuVdNFusI
HUT:

<2 Hours

ArVVAuIR~uI Flier. = Woakmg

Sisam Gen: - WA

ETE(hh:mm). IWAI

MonItor:i
F_*:MF38L

Readings: 4.18E+06 CPM

Tuab OWdg
HUT: = WA

Upper
Wind: From 203 @ 4.8 mph
Stabity Cams: D
Preciplaown None

Source Tenm: Reactor Core Accedwet - Clad
Tne After SfO (hh:mm): 0.130
Release Durabion (hh:tmy)1:00

ody ~nay1,0661
PRF: 8.OOE-04
Ice Cond StMab= No Rtedi

Fowiate. 134000 CFM

Assesunert Dab Resale Saved lo File:
C81tawba
lO01dw Maoilo0red Reborn. 02162015 16144?.URf7

Page 1i0
o3
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RAI.1, RSI.1 and RGI.1 URI Gaseous Effluent EAL Calculations
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Attachment 4

Dose Assessment

CDAawba

Mthod:. Detaied Assessnmei
- Monitored Release
Release PamaW (E) <RCS> <Containmeat> <Anwus'> <VE Fd> <'Uni Vent' <Env>
Cornmient HUT: - 2 Hoam
Cont Sqprae: = OFF
Purge Fiter = WA
AInUI•IAmUin
HUT: < 2 Hows
AnVAuXIFu Ftr = Woitg
Stoam Gen = WA
Source Tern: Reactor CMe Accidet - Clad
Time Aflter SA) (hlnm): 0.00
Release Durabon (hh'mm): 1:00
ETE (hhtmm): [WA]

Monday. January 12. 2015 11:17

PRF: 8.00E-04
ke Cond Satus: = No Reoa
Turb Bldg HUT: =NIA

upper
Wind: From 203 @ 4A8mp
Stabty Class: D

pmcaw: Nomn
Monim-. EMF36H

Fowate: 134000 CFM

Readings 2.42E402 CPM

Assessment Data Resulls Saved lo Fle:
Csabwka 10M~es Aknifred Release 01122015 11753URI7

.-

-. 1__ -1.
Papg 1M 3
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RA1.1, RS1.1 and RGIA URI Gaseous Effluent EAL Calculations
RAI.1. RSI.1 and RGI.1 URI Gaseous Effluent EAL Calcutations

Dose Assessment
Catawba
MeUhd: Detailed Assessmew - Monitored Release
Release Pata PE)
<rCS, <Conkainent> <fAanz> <VE FMer> <Un yero <Ern>
Cwtairment HUT: =< 2 Htous
Caid Sprays: = OFF
Pwge Filter = WA
AnWAwxFuM HUT: < 2 Hours
Ann/AuxwFue Filer = Wodki
Stear GCwt = WA

Soumce Term: Reactor gore
Accdent - Clad
Tiue After SO (himm): 0:00
Release Draion (mm): 100
ETE (hhmm): INWAI
Monitor: EMF30H

PRF: 8.ODE-04
Ire Cond Sltak: = No RFeci
Turb Bklg HUT- = WA

upper

Wind From 203r 4.8 mph
Stality Class: D
Precipiti- None
FRwrate: 134000 CFM

Readuigs: 2.22E+03 CPM

Page 1 o 3
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Monday, January 12. M5 11:19
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RAI.i, RSI.1 and RGI.1 URI Gaseous Effluent EAL Calculations

Attachment 4

Attachment 4

Dose Assessment
Catawba
Method: Detailed Assessment - Mantored Release
Release Pafrway (E) <RCS> <Conuiakmset <Annulus> <VWE
Fa> <Uni Vent> <Env>
Conlawret HUT. = < 2 Hous
Cat Sprays: = OFF
Pge File: = WA
AnnIAuxlFuel HUT. < 2 Haoms
AnVAAXIFuW Filter =Woing
Steam Gen: = N/A
Source Tern: Reaclor Core Accidert - Clad
Time After S (hh:mm): 0:00
Release Duration (hhmn): 1.00
ETE (hhmm): [N/A
Monitor: EMF36H

EP-EALCALC-CNS-1401
EP-EALCALC-CNS-1401

Reacings: 221E+04 CPM

Monday, JanuaVy 12. 2015 11:20
PRF: 8.0E-04
Ice Cond Stus. = No Reoc
Turb BqdgHUT: = NIA
Upper
WMki: From 203" @4.8 mph
Slab6t Class: 0
pitabw None

Flowrate: 134000 CFM
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Enclosure 6

Catawba Nuclear Station Emergency Action Level
Wallcharts

The 2 drawings specifically
referenced in Enclosure 6
processed into ADAMS.
These drawings can -be
accessed within the ADAMS

package or by performing a
search on the
Document/Report Number.
DOl -D02X

