ENCLOSURE 1

TABLE OF CONTENTS

Enclosure 1 contains the Table of Contents.
Enclosure 2 contains the Summary Explanation, or Executive Summary.

Enclosure 3 contains the State and Local Govemment Official Agreement
Documentation.

Enclosure 4 contains the Detailed Justification and is divided into five attachments:

Attachment 1: Red-line of the Technical Basis Document
Attachment 2: Clean Copy of the Technical Basis Document
Attachment 3: Justification Matrix

Attachment 4: EAL Wall Chart’

Attachment 5: 10 CFR 50.54(q)

Enclosure 5 contains a compact disk of enclosures, references, and supporting
documentation.

' When approved, the EAL wall chart will be inserted into the Emergency Plan. Also,
the approved wall chart and a clean copy of the technical bases document will be
inserted into the EAL implementing procedure (EPIP-AD-02) as attachments.
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ENCLOSURE 2

SUMMARY EXPLANATION

This submittal includes the transmittal letter and five enclosures. The enclosures
include a table of contents (Enclosure 1), this summary explanation (Enclosure 2),
documentation of state and local government officials agreements (Enclosure 3),
detailed justifications for each emergency action level (EAL) (Enclosure 4), and
supporting information (Enclosure 5).

The Site Emergency Plan for KNPP currently uses the NUREG-0654 EAL scheme.
Nuclear Management Company, LLC (NMC) requests approval to change the existing
scheme for KNPP to that described in NEI 99-01, Revision 4, “Methodology for

‘Development of Emergency Action Levels,” January 2003, as endorsed by the Nuclear

Regulatory Commission (NRC) in Regulatory Guide 1.101, " Emergency Planning and
Preparedness for Nuclear Power Reactors," Revision 4, July 2003.

The following state and local govemment officials' agreement is contained in
Enclosure 3:

Lori Hucek, Emergency Director, Kewaunee County Emergency Management.

Nancy Crowley, Emergency Director, Manitowoc County Emergency Management.
Paul Schmidt, Nuclear Engineering Manager, Wisconsin Radiation Protection Section.
Bill Clare, Planning Section Supervisor, Wisconsin Emergency Management.

The detailed justification for the proposed EAL changes is contained in Enclosure 4.
There are five attachments within Enclosure 4. Attachment 1 contains a red-line,
highlighted copy of the Technical Basis Document. This document includes the
pertinent information to describe each EAL (category, description, modes, basis, etc).
The red-line and highlighted areas indicate changes made to the information contained
in NEI 99-01, Revision 4, in order to develop site-specific EALs. All changes are
described in the detailed justification matrix (Attachment 3) as either a difference, or a
deviation. Attachment 2 contains a clean copy of the Technical Basis Document.
Attachment 3 contains the detailed justification matrix. This matrix provides the cross-
reference comparing the current NEI 99-01, revision 4 EALSs, to the proposed EALs,
specific identification and discussion of differences and deviations, and mode
applicability. Attachment 4 is the Wall Chart and attachment 5 is the 50.54(q)
effectiveness evaluation.

The Technical Basis Document, justification matrix, and supporting reference material
are contained on compact disk in Enclosure 5.

In summary, this submittal provides the basis and justification for changing the KNPP

EAL scheme from the NUREG-0654 requirements to the NEI 99-01 requirements and
demonstrates compliance with 10 CFR 50.54(q).
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Kewaunee Nuclear Power Plant
N Mc N490, State Highway 42
Kewaunee, Wi 54216-8511
Committed to Nuclear Excellence 920-388-2560

Operated by
Nuclear Management Company, LLC

2004-0020
October 7, 2004

Nancy Crowley, Manitowoc Emergency Management
1025 South 9" Street
Manitowoc, WI 54220

Dear Nancy:

PROPOSED CONVERSION OF EMERGENCY ACTION LEVEL SCHEME

Thank you for your time to discuss the proposed changes to Kewaunee Nuclear Plant Emergency Action
Levels (EALs) at the meeting conducted on Thursday, October 7, 2004, held at Stevens Point.

The purpose of the meeting was to discuss the difference between the current NUREG-0654 scheme EALs
and proposed conversion to NEI 99-01, Rev. 4 scheme.

The NRC approved the current Kewaunee Nuclear Plant EALS in their 1982 Safety Evaluation Report. The
changes we discussed today will incorporate the NEI 99-01 EAL scheme into the Kewaunee Nuclear Plant
EALs. The NRC endorsed the NEI 99-01, Rev. 4 scheme via Reg. Guide 1.101, Rev. 4, July 2003.

10 CFR 50, Appendix E, states “...emergency action levels shall be discussed and agreed on by the applicant
and State and local governmental authorities and approved by the NRC.”

Please review the Kewaunee EAL Bases document by October 21, 2004. If you have any questions or
comments during your review, please contact John Egdorf at (920) 776-2141. To document your agreement
with these changes, please sign below and fax this document back to me. My fax number is (920) 388-8117.

Thank you again for your time. If you have any questions, please call me at (920) 388-8719.

Sincerely, E z

ie Coleman
mergency Preparedness Manager Kewaunee

/./541(4-1 '7,\/ ﬂﬂuéxf . SO 1D --(.n/‘
Nancy/Crow] Mamtowoc E/%S:ancy Management Date

cc: { Tom Coulu, SlteN ice Presijent, Kewaunee Nuclear Plant
Jerry Riste, Llcensmg, Kewaunee Nuclear Plant
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MANITOWOC COUNTY
EMERGENCY SERVICES DIVISION

October 21, 2004

Nancy Crowley, Manitowoe Emergency Management
1025 South 5" Street '
Manjtowoc, WI 54220

Dear Naney:
PROPOSED CONVERSION OF EMERGENCY ACTION LEVEL SCHEME

Thank you for your time this morning to discuss the proposed changes to Kewaunee Nuclear Plant
Emergency Action Levels (EALS). Listed in Artachment 1 are the significant changes made to the KNPP
NEI 99-01 EAL scheme since our meeting on October 7, 2004. The changes are based upon feedback
from the NRC, Challenge Board, Plant Operation Review Committee and NMC Peer Group.

10 CFR 50, Appendix E, states “...emergency action levels shall be discussed and agreed on by the
applicant and State and local governmental authorities and approved by the NRC.”

U Based on the discussion we this moming, I understand that you find the changes acceptable and concnr with
Kewaunee's additional changes to convert to NEI99-01, Rev. 4 scheme, If you have any questions or
comments during your review, please contact John Egdorfat (920) 776-2141, To document your agreement
with these changes, please sign below and fax this document back to me, My fax number is (920) 388-8675.
Thank you again for your time, If you have any questions, please call me at (920) 388-8719,

Sincerely,

Jerrie Coleman
Emeraency Preparedness Manager Kewaunee

ergency Management Date

ident, Kewaunes Nuclear Plant
unece Nuclear Plant

1
Nancy H. Crowley, RN., CEM ‘ Kay Beilke
Diviston Caordinator _ Administrator
Emergency Management Director Joint Dispatch Center
\_/ " Phone: 920-683-4207 - Phone; 920-683-5033
Fax: 920-683-4568 Fax; 920-683-4946
e-mail: nherowley®sheglobalnet e-mail; klb0803@mtsd.manitowoc.wi.us

1025 S. 9th Street ® Manitowoc, Wisconsin ® 54220
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Attachment 1

Tab 2 Abnormal ﬁag Levels / ;?_.- adiological Effluent Section
RUL.1RAL1 )

Radiation values for radiation monitors R-13, R-14, R-12 and R-21 have been corrected forthe Alert
and Unusuz] Event setpoints. The value remains two times the ODCM setpoints as stated in the EAL
document. Incorrect base numbers led to the error.

Radiation Monitor for Waste Disposal System Liquid (R-18) setpoint was changed 0 2x’s th.c
Calculated ODCM Setpoint for UE and 200x’s the Caleulated QDCM Setpoint for Alert. This change
was due to alarm setpoint being calculated for each discharge permit and is dependent upon flow rate of
discharge.

“Normal EMuent Relcase Monitor Classification Thresholds EBI
T Vew T A T Tf
urillarv din
R-13 Aux, BIdg. Vent Exhaust 2.61E+07 cpm 2,61E+05 cpm
R-14 Aux. Bldg, Vent Exhanst 2.62E+07 cpm 2.62E405 ¢pm
R-12 Containmen: Gas 4.41E+07 e 441E+05 epm
R-21 Contaimment Veat 4 AOE+07 epm 4.40E+05 cpm
" {Liquid Radwaste
R-18 Westz Disposal System Liquid 200 X Caleulated 2 X Calenlated
ODCM Setpoint | ODCM Setpoiat
W — == —= N anln
RA22 '

Based upon a formal calenlation performed at KNPP, water leve] in Refueling Cavity was corrected 10
50% Refueling Cavity level

RA32
NMC EAL Peer Group discussed the setpoint associated with this EAL and agreed that the method of -
determining radistion level value should be consistent bur the stay times would be site specific. Per

discussions with the KNPP Operation Group, it was decided to use 30 minutes (was 15 minutes) as a
stay time and therefore changed radiation level value to 6 R/hr from 12 R/br.

Tab 3 Cold Shutdown / Refneling System MaYunction

CUs

Based upon NRC feedback to the NMC and Challenge Board, it would not be acceptable to delete
NEI 99-01 CUS EAL #1. NEI 99-01 CUS EAL #1 states, “(Site-specific) radiation monitor readings
indicate fuel cled degradation greater than Technical Specification allowable limit”. KNPP added an
EAL to CUS5.1 (CUS5.1) to address the NEI EAL. The added KNPP EAT uses R-9, Letdown Radiation
Monitor to dsteet the failed fuel clad at & value of 2.0 R/hr.
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Kewaunee Nuclear Power Plant
M c N490, State Highway 42
N Kewaunee, Wi 54216-9511
Committed to Nuclear Excellence 920-368-2560

Operated by
Nuclear Management Company, Lec

KNPL 2004-0022

October 7, 2004

Paul Schmidt, DHFS-Radiation Protection Section

1 West Wilson Street

P.O. Box 2659

Madison, WI 53701-2659

Dear Paul:

PROPOSED CONVERSION OF EMERGENCY ACTION LEVEL SCHEME

"Thank you for your time to discuss the proposed changes to Kewaunee Nuclear lant Emergency Action

Levels (EALs) at the meeting conducted on Thursday, October 7, 2004, held at Stevens Point.

The purpose of the mcctm;, was to discuss the difference between the current NUREG-0654 scheme EALS
and proposed conversion to NEI 99-01, Rev. 4 scheme.

The NRC approved the current Kewaunee Nuclear Plant EALs in their 1982 Safety Evaluation Report. The
changes we discussed today will incorporate the NEI 99-01 EAL scheme into the Kewaunee Nuclear Plant
EALs. The NRC endorsed the NEI 99-01, Rev. 4 scheme via Reg. Guide 1.101, Rev. 4, July 2003.

10 CFR 50, Appendix E, states “...emergency action levels shall be discussed and agreed on by the applicant
and State and local governmental authorities and approved by the NRC.”

Plcasc rcvicw the Kewaunee EAL Bases document by October 21, 2004. If you have any questions or
comments during your review, please contact John Egdorf at (920) 776-2141. To document your agreement
with these changes, pleasc sign below and fax this document back to me. My fax number is (920) 388-8117.

Thank you again for your time. If you have any questions, please call me at (920) 388-8719.

0. (e

:rrie Coleman
imergency Preparedness Manager Kewaunee

7a«/C /W /6- -1

Paul Schmidt, DHFS-Radiation Protcction Section Date

Sincerely,

\/ cc: Tom Coutu, Site Vice President, Kewaunee Nuclear Plant

Jerry Riste, Licensing, Kewaunee Nuclear Plant
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KNPL 2004-0026
October 21, 2004

Paul Schmidt, DHFS-Radiation Protection Section
1 West Wilson Street

P.O. Box 2659

Madison, WI 53701-2659

Dear Paul:
PROPOSED CONVERSION OF EMERGENCY ACTION LEVEL SCHEME

Thank you for your time this morning to discuss the proposed changes to Kewaunee Nuclear Plant
Emergency Action Levels (EALs). Listed in Attachment 1 are the significant changes made to the KNPP
NEI 99-01 EAL scheme since our meeting on October 7, 2004. The changes are based upon feedback
from the NRC, Challenge Board, Plant Opcration Review Committee and NMC Peer Group.

10 CFR 50, Appendix E, states *...emergency action levels shall be discussed and agreed on by the

-/ applicant and State and local govemmental authorities and approved by the NRC.”

Based on the discussion we this moming, I understand that you find the changes acceptable and concur with
Kewaunee’s additional changes to convert to NEI 99-01, Rev. 4 scheme. If you have any questions or

comments during your review, please contact John Egdorf at (920) 776-2141. To document your agreement
with these changes, please sign below and fax this document back to me. My fax number is (920) 388-8675.

Thank you again for your time. If you have any questions, please call me at (920) 388-8719,

Sincerely,

Jerrie Coleman
Emergency Prcparedncss Managcr Kewaunee

-
P an L /4/4—.4,% ’ f8-29 . 0¥
Paul Schmidt, DHFS-Radiation Protection Section Date
cc: Tom Coutu, Sitc Vice President, Kewaunee Nuclear Plant

Jerry Riste, Licensing, Kewaunee Nuclear Plant
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STATE OF WISCONSIN \ DEPARTMENT OF MILITARY AFFAIRS
WISCONSIN EMERGENCY MANAGEMENT

2400 WRIGHT STREET
P.O. BOX 7865
MADISON, WISCONSIN 53708-7865

October 21, 2004

Ms. Jerric Coleman

Emergency Preparedness Manager
Kewaunee Nuclear Power Plant
N490 Hwy. 42

Kewaunee, W1 54216-9511

Dear Ms. Coleman,

Re: October 7 Steven's Point mecting and October 21 confercnce call regarding EAL changes for Kewaunee
Nuclear Power Plant,

The purpose of the meetings was to discuss the differcnce between the current NUREG-0654 scheme EALs
and the proposed conversion to NEI 99-01, Rev. 4 scheme and changes made since the October 7 meeting
\ based on feedback from the NRC, Challenge Board, Plant Operation Review Committee and the NMC Peer

Group. .

The NRC approved the current Kewaunce Nuclear Plant EALs in their 1982 Safety Evaluation Report. The
changes we discussed today will incorporate the NEI 99-01 EAL scheme into the Kewaunce Nuclear Plant
EALs. The NRC endorsed the NEI 99-01. Rev. 4 scheme via Reg. Guide 1.101, Rev, 4, July 2003.

Bob Host participated in the Octaber 7 meeting discussion and both Bob Host and Teri Engelhart participated
in the October 21 conference cali discussion regarding the proposed changes to Kewaunee Nuclcar Plant
Emergency Action Levels (EALs).

The changes discussed will be included in the Kewaunce Nuclear Power Plant Emergency Plan upon approval
by the Nuclcar Regulatory Commission.

10 CFR 50, Appendix E, states *...cmergency action levels shall be discussed and agreed on by the applicant
and State and local governmental authoritics and approved by the NRC.”

I have reviewed the changes and concur with Kewaunee's plan to implement these changes.
If you have any questions or if I can be of further assistance please contact me.

. Sincerely, .

William Clare
Planning Section Supervisor
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Octaber 21, 2004
. Page2
./

cc: Johnnie Smith, WEM Administrator
Tom Coutu, Site Vice President, Kewaunce Nuclear Plant
Jerry Riste, Licensing, Kewaunce Nuclear Plant
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Kewaunee Nuclear Power Plant
N M c N490, State Highway 42
Kewaunee, Wl 54216-9511
Committed to Nuclear Excellence 920-388-2560

Operated by L,
Nuclear Management Company, LLC

NP

2004-0019
October 7, 2004

Lori Hucek, Kewaunee Emergency Management
416 Fremont Street
Kewaunee, WI 54201

Dear Lori:

PROPOSED CONVERSION OF EMERGENCY ACTION LEVEL SCHEME

Thank you for your time to discuss the proposed changes to Kewaunee Nuclear Plant Emergency Action
Levels (EALs) at the meeting conducted on Thursday, October 7, 2004, held at Stevens Point.

The purpose of the meeting was to discuss the difference between the current NUREG-0654 scheme EALs
and proposed conversion to NEI 99-01, Rev. 4 scheme.

The NRC approved the current Kewaunee Nuclear Plant EALs in their 1982 Safety Evaluation Report. The
changes we discussed today will incorporate the NEI 99-01 EAL scheme into the Kewaunee Nuclear Plant
EALs. The NRC endorsed the NEI 99-01, Rev. 4 scheme via Reg. Guide 1.101, Rev. 4, July 2003.

10 CFR 50, Appendix E, states “...emergency action levels shall be discussed and agreed on by the applicant
and State and local governmental authorities and approved by the NRC.”

Please review the Kewaunee EAL Bases document by October 21, 2004. If you have any questions or
comments during your review, please contact John Egdorf at (920) 776-2141. To document your agreement
with these changes, please sign below and fax this document back to me. My fax number is (920) 388-8117.

Thank you again for your time. If you have any questions, please call me at (920) 388-8719.

Sincerely,
&%«2 Q- (4o
ie Coleman

Emergency Preparedness Manager Kewaunee

) Y LE .. .
pn Yhieok 1 N300
Lori I-fucek, Kewaunee Emergency Management Date

cc: Tom Coutu, Site Vice President, Kewaunee Nuclear Plant
Jerry Riste, Licensing, Kewaunee Nuclear Plant
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Attachment 1

Kewaunee County Emergency Management
Lori Hucek, Director

KNPL 2004-0023

October 21, 2004

Lori Hucek, Kewaunee Emergency Management
" 416 Fremont Street

Kewaunee, WI 54201

Dear Lori:

PROPOSED CONVERSION OF EMERGENCY ACTION LEVEL SCHEME

Thank you for your time this morning to discuss the proposed changes to Kewaunee Nuclear Plant
Emergency Action Levels (EALs). Listed in Attachment 1 are the significant changes made to the KNPP
NEI 99-01 EAL scheme since our meeting on October 7, 2004. The changes are based upon feedback
from the NRC, Challenge Board, Plant Operation Review Committee and NMC Peer Group.

10 CFR 50, Appendix E, states “...emergency action levels shall be discussed and agreed on by the
applicant and State and local governmental authorities and approved by the NRC.”

Based on the discussion we this morning, I understand that you find the changes acceptable and concur with
Kewaunee's additional changes to convert to NEI 99-01, Rev. 4 scheme. If you have any questions or

comments during your review, please contact John Egdorf at (920) 776-2141. To document your agreement
with these changes, please sign below and fax this document back to me. My fax number is (920) 388-8675.

Thank you again for your time. If you have any questions, please call me at (920) 388-8719.

Sincerely,

Jerrie Coleman
Emergency Preparedness Manager Kewaunee

V\Tglu Yhas D 10/ z;)/@ﬂ{

Lori Hucek, Kewaunee Emergency Management ate

ce: Tom Coutu, Site Vice President, Kewaunee Nuclear Plant
Jerry Riste, Licensing, Kewaunee Nuclear Plant

416 Fremont Strest » Algoma, Wi 54201 « Phone (920) 487-2040 o Fax (920) 487-2063
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AC Alternating Current
ATWS Anticipated Transient Without Scram
CCw Component Cooling Water
CDE Committed Dose Equivalent
CFR Code of Federal Regulations
CMT Containment
CSF Critical Safety Function
CSFST Critical Safety Function Status Tree
DC Direct Current
BHR— Decay-Heat-Removal

I DOT Department of Transportation
EAL Emergency Action Level
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ECL Emergency Classification Level
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ESW——Emergency-Service-Water

| GE General Emergency
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LPSI
MAT
MSIV

mR

Mw

NEI
NESP
NRC
NSSS
NUMARC
OBE
ODCM
PRA/PSA
PWR
PSIG

R

RAT
RCS
RHR
RPS

Low Pressure Safety Injection

Main Auxiliary Transformer

Main Steam Isolation Valve

milliRem

Megawatt

Nuclear Energy Institute

National Environmental Studies Project
Nuclear Regulatory Commission

Nuclear Steam Supply System

Nuclear Management and Resources Council
Operating Basis Earthquake

Offsite Dose Calculation Manual

Probabilistic Risk Assessment / Probabilistic Safety Assessment
Pressurized Water Reactor

Pounds per Square Inch Gauge

Rem

Reserve Auxiliary Transformer

Reactor Coolant System

Residual Heat Removal

Reactor Protection System

RPA— Reasctor-Rressure-\Vessel

RVLIS
SAE
SG

Si
SPDS
SRO
SSE
SW
TAT
TEDE
TOAF
TSC
UE

KNPP

Reactor Vessel Level Indicating System
Site Area Emergency

Steam Generator

Safety Injection

Safety Parameter Display System
Senior Reactor Operator

Safe Shutdown Earthquake
Service Water

Tertiary Auxiliary Transformer
Total Effective Dose Equivalent
Top of Active Fuel

Technical Support Center
Netification-Of-Unusual Event
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USAR Updated Final Safety Analysis Report
WE Westinal Eloctri
WOG Westinghouse Owners Group
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1. PURPOSE

This document provides the detailed set of Emergency Action Levels (EALs) applicable to
the Kewaunee Nuclear Plant (KNP) and the associated Technical Bases using the EAL
development methodology found in NEI 99-01 Revision 4 [Ref. 2.1]. Personnel
responsible for implementation of EPIP-AD-02 "Emergency Class Determination” [Ref.
2.2], and the Emergency Action Level Matrix [Ref. 2.3] may use this document as a
technical reference and an aid in EAL interpretation.

The primary too! for determining the emergency classification level is the Emergency
Action Level Matrix. The user of the Emergency Action Level Matrix may (but is not
required) to) consult the EAL Technical Basis Document in order to obtain additional
information concerning the EALs under classification consideration.

KNPP 1.1 10/22/04



2. REFERENCES

2.1 NEI 99-01 Revision 4, Methodology for Development of Emergency Action Levels,
January 2003

2.24 KNPP Technical Specifications, Section 1.0 Definitions, Amendments 162, 172 and
176. :

KNPP 2.1 10/22/04
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3. DISCUSSION
3.1 Background

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

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

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

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

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

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

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

3.2 Key Definitions in EAL Methodology
The following definitions apply to the generic EAL methodology:

EMERGENCY CLASS: One of a minimum set of names or titles, established by the
Nuclear Regulatory Commission (NRC), for grouping of normal nuclear power plant
conditions according to (1) their relative radiological seriousness, and (2) the time
sensitive onsite and off site radiological emergency preparedness actions necessary to
respond to such conditions. The existing radiological emergency classes, in ascending
order of seriousness, are called:

o Notification-ef-Unusual Event (UE)

o Alert

o Site Area Emergency (SAE)

¢ General Emergency (GE)

Section 3.3 provides further discussion of the emergency classes.

KNPP 3.1 . 10/22/04



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

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

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

e |t also encompasses occurrences such as FIRE (an event) or reactor coolant pipe
failure (an event or a barrier breach).

EMERGENCY ACTION LEVEL (EAL): A pre determined, site-specific, observable
threshold for a plant Initiating Condition that places the plant in a given emergency class.
An EAL can be: an instrument reading; an equipment status indicator; a measurable
parameter (onsite or offsite); a discrete, observable event; results of analyses; entry into
specific emergency operating procedures; or another phenomenon which, if it occurs,
indicates entry into a particular emergency class.

¢ There are times when an EAL wﬁl be a threshold point on a measurable continuous
function, such as a primary system coolant leak that has exceeded technical
specifications.

s At other times, the EAL and the IC will coincide, both identified by a discrete event
that places the plant in a particular emergency class.

3.3 Recognition Categories

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

e R - Abnormal Rad Levels/Radiological Effluent

e C - Cold Shutdown./ Refueling System Malfunction

o F - Fission Product Barrier Degradation

o H-Hazards

e S - System Malfunction
Some recognition categories are further divided into one or more subcategories depending
on the types and number of plant conditions that dictate emergency classifications. An
EAL may or may not exist for each subcategory at all four classification levels. Similarly,
more than one EAL may exist for a subcategory in a given emergency classification when

appropriate (i.e., no EAL at the General Emergency level but three EALs at the Unusual
Event level).
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3.4 Emergency Class Descriptions
There are three considerations related to the emergency classes. These are:

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

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

e Whether or not conditions that threaten health are expected to be confined to within
the site boundary.

The ICs deal explicitly with radiological safety affect by escalating from levels
corresponding to releases within regulatory limits to releases beyond EPA Protective
Action Guideline (PAG) plume exposure levels.

NOHEICAHON-OF-UNUSUAL EVENT: Events are in process or have occurred which
indicate a potential degradation of the level of safety of the plant. No releases of

- radioactive material requiring offsite response or monitoring are expected unless further

degradation of safety systems occurs.

o Potential degradation of the level of safety of the plant is indicated primarily by
exceeding plant technical specification Limiting Condition of Operation (LCO)
allowable action statement time for achieving required mode change.

e Precursors of more serious events may be included because precursors represent
a potential degradation in the level of safety of the plant.

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

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

SITE AREA EMERGENCY: Events are in progress or have occurred which involve actual
or likely major failures of plant functions needed for protection of the public. Any releases
are not expected to result in exposure levels which exceed EPA Protective Action
Guideline (PAG) exposure levels beyond the site boundary.

o The discriminator (threshold) between Site Area Emergency and General
Emergency is whether or not the EPA PAG plume exposure levels are expected to
be exceeded outside the site boundary.

e This threshold, in addition to dynamic dose assessment considerations discussed

in the EAL guidelines, clearly addresses NRC and offsite emergency response
agency concerns as to timely declaration of a General Emergency.
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GENERAL EMERGENCY: Events are in process or have occurred which involve actual or
imminent substantial core degradation or melting with potential for loss of containment
integrity. Releases can be reasonably expected to exceed EPA Protective Action
Guideline exposure levels offsite for more than the immediate site area.

3.5

The bottom line for the General Emergency is whether evacuation or sheltering of
the general public is indicated based on EPA PAGs and, therefore, should be
interpreted to include radionuclide release regardless of cause.

To better assure timely notification, EALs in this category are primarily expressed in
terms of plant function status, with secondary reliance on dose projection. In terms

of fission product barriers, loss of two barriers with loss or potential loss of the third

barrier constitutes a General Emergency.

Operating Mode Applicability

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

1

KNPP

Operating (OP)

Reactivity Ak/k is LESS THAN Technical Specification minimum required (0.25%)
and EQUAL TO OR GREATER than 2% fission power.

Hot Standby (HSB)

Reactivity Ak/k is LESS THAN Technical Specification minimum required (0.25%)
and LESS THAN 2% fission power.

Hot Shutdown (HSD)

Reactivity Ak/k as specified in the Core Operating Limits Report with coolant
temperature (Tavg) GREATER THAN OR EQUAL TO 540°F.

Intermediate Shutdown (ISD)

Reactivity Ak/k as specified in the Core Operating Limits Report with coolant
temperature (Tavg) LESS THAN 540°F and GREATER THAN 200°F.

Cold Shutdown (CSD)

Reactivity Ak/k GREATER THAN OR EQUAL TO Technical Specification minimum
required (-1%) with coolant temperature (Tavg) LESS THAN OR EQUAL TO 200°F.

Refueling (REF)

Reactivity Ak/k GREATER THAN OR EQUAL TO Technical Specification minimum
required for refueling operations (-5%) and coolant temperature (Tavg) LESS THAN
OR EQUAL TO 140°F.
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In addition to the Technical Specification operating modes, NEI 99-01 [Ref. 1] defines the
following additional mode:

D Defueled

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

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

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

Recognition Category

Mode R C F H S
Operations X X X X
Hot Standby X X X X
Hot Shutdown X X X X
Intermediate X X X X
Shutdown
Cold X X X
Shutdown
Refueling X X
Defueled X X X

KNPP 3.5 10/22/04



3.6 Fission Product Barriers

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

The primary fission product barriers are:
e Fuel Cladding (FC): Zirconium tubes which house the ceramic uranium oxide

pellets along with the end plugs which are welded into each end of the fuel rods
comprise the FC barrier.

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

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

3.7 Emergency Classification Based on Fission Product Barrier Degradation

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

o Netification-ef-Unusual Event:

Any loss or any potential loss of Containment

e Alert:

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

e Site Area Emergency:

Loss or potential loss of any two barriers

s General Emergency:

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

KNPP 3.6 10/22/04



3.8 EAL Relationship to EOPs and Critical Safety Function Status

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

3.9 Symptom Based vs. Event Based Approach

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

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

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

3.10 Treatment of Emergency Class Upgrading

The emergency class is based on the highest EAL reached. For example, two Alerts
remain in the Alert category. Or, an Alert and a Site Area Emergency is a Site Area
Emergency.

3.11 Classifying Transient Events

For some events, the condition may be corrected before a declaration has been made.
For example, an emergency classification is warranted when automatic and manual
actions taken within the control room do not result in a required reactor trip. However, it is
likely that actions taken outside of the control room will be successful, probably before the
Emergency Director classifies the event. The key consideration in this situation is to
determine whether or not further plant damage occurred while the corrective actions were
being taken. In some situations, this can be readily determined. In other situations, further
analyses (e.g., coolant sampling) may be necessary.
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In general, observe the following guidance: Classify the event as indicated and terminate
the emergency once assessment shows that there were no consequences from the event
and other termination criteria are met. For example, a momentary event, such as an
ATWS or an earthquake, requires declaration even though the condition may have been
resolved by the time the declaration is made.

e An ATWS represents a failure of a front line Reactor Protection System (RPS)
designed to protect the health and safety of the public.

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

There may be cases in which a plant condition that exceeded an EAL threshold was not
recognized at the time of occurrence, but is identified well after the condition has occurred
(e.g., as a result of routine log or record review) and the condition no longer exists. In
these cases, an emergency should not be declared. Reporting requirements of 10- GER
CFR 50.72 are applicable and the guidance of NUREG-1022, Rev. 1, Section 3 should be
applied.

3.12 Imminent EAL Thresholds

Although the majority of the EALSs provide very specific thresholds, the Emergency
Director must remain alert to events or conditions that lead to the conclusion that
exceeding the EAL threshold is imminent. If, in the judgment of the Emergency Director,
an imminent situation is at hand, the classification should be made as if the thresholds has
been exceeded. While this is particularly prudent at the higher emergency classes (as the
early classification may provide for more effective implementation of protective measures),
it is nonetheless applicable to all emergency classes. Explicit EALs, specifying use of
Emergency Director judgment, are given in the HazardsHSES} and Fission Product Barrier
Degradation categories.
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4, TECHNICAL BASES INFORMATION
4.1 Recognition Category Organization

The technical bases of the EALs are provided under Recognition Categories R, C, F, H
‘and S of this document. A table summarizing the Initiating Conditions introduces each
category. The tables provide an overview of how the ICs are related under each
emergency class. ICs within each category are listed according to classification (as

as applicable) in the following order: Netifisation-ef-Unusual Event, Alert, Site Area
Emergency, and General Emergency.

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

4.2 Initiating Condition Structure
ICs in Recognition Categories R, C, H and S are structured in the following manner:
e Recognition Category Title
(" e IC Identifier:
o First character identifies the category by letter (R, C, H and S)
o Second character identifies the emergency classification level (U for
| Netification-ef-Unusual Event, A for Alert, S for Site Area Emergency, and G
for General Emergency)
o Third character is the numerical sequence as given in Revision 4 of NE}
NEI 99-01 [Ref. 1] (e.g., SA2). Due to document revisions, certain NEI ICs

have been deleted, leaving gaps in the numerical sequence.

| e Emergency Class: Netification-of-Unusual Event, Alert, Site Area Emergency, or
General Emergency

e IC Description

e Operating Mode Applicability: Refers to the operating mode during which the
IC/EAL is applicable
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4.3

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

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

EAL Identification

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

one.

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

KNPP
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5. DEFINITIONS

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

AFFECTING SAFE SHUTDOWN: event in progress has adversely affected functions that
are necessary to bring the plant to and maintain it in the applicable HOT or COLD
SHUTDOWN condition. Plant condition applicability is determined by Technical
Specification LCOs in effect.

Example 1: Event causes damage that results in entry into an LCO that requires the
plant to be placed in HOT SHUTDOWN. HOT SHUTDOWN is achievable, but COLD
SHUTDOWN is not. This event is not “AFFECTING SAFE SHUTDOWN.”

Example 2: Event causes damage that results in entry into an LCO that requires the
plant to be placed in COLD SHUTDOWN. HOT SHUTDOWN is achievable, but COLD
SHUTDOWN is not. This event is “AFFECTING SAFE SHUTDOWN."

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

CIVIL DISTURBANCE: a group of unexpected or unauthorized individuals{site-spesiic#)
or-more-persons violently protesting station operations or activities at the site.

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

CONTAINMENT CLOSURE: defined by N-CCI-56A, “Open Containment Boundary
Tracking”.

EXPLOSION: a rapid, violent, unconfined combustion, or catastrophic failure of
pressurized equipment that imparts energy of sufficient force to potentially damage
permanent structures, systems, or components.

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

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

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

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

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

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

LOWER FLAMMABILITY LIMIT (LFL): The minimum concentration of a combustible
substance that is capable of propagating a flame through a homogenous mixture of the
combustible and a gaseous oxidizer.

NORMAL PLANT OPERATIONS: activities at the plant site associated with routine testing,
maintenance, or equipment operations, in accordance with normal operating or
administrative procedures. Entry into abnormal or emergency operating procedures, or
deviation from normal security or radiological controls posture, is a departure from
NORMAL PLANT OPERATIONS.

PROTECTED AREA boundary {S—Wlthln the secunty |solat|on zone—and—;s—deﬁned—m—the

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

SABOTAGE: deliberate damage, misalignment, or mis-operation of plant equipment with
the intent to render the equipment inoperable. Equipment found tampered with or
damaged due to malicious mischief may NOT meet the definition of SABOTAGE until this
determination is made by security supervision.

SIGNIFICANT TRANSIENT: an UNPLANNED event involving one or more of the
following: (1) automatic turbine runback >25% thermal reactor power, (2) electrical load
rejection >25% full electrical load, (3) Reactor Trip, (4) Safety Injection Activation, or (5)
thermal power oscillations >10%.

STRIKE ACTION: a work stoppage within the PROTECTED AREA by a body of workers
to enforce compliance with demands. The STRIKE ACTION must threaten to interrupt
NORMAL PLANT OPERATIONS.

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

VALID: An indication, report, or condition is considered to be VALID when it is verified by
(1) an instrument channel check, or (2) indications on related or redundant indicators, or
(3) by direct observation by plant personnel, such that doubt related to the indicator
operability, the condition existence, or the report accuracy is removed. Implicit in this
definition is the need for timely assessment.
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VISIBLE DAMAGE: damage to equipment or structure that is readily observable without
measurements, testing, or analysis. Damage is sufficient to cause concern regarding the
continued operability or reliability of affected safety structure, system, or component.
Example damage includes: deformation due to heat or impact, denting, penetration,

rupture, cracking, paint blistering. Surface blemishes (e.g., paint chipping, scratches)
should not be included.

VITAL AREA-is-any-a: Arear-rermally within the PROTECTED AREA, which contains
equipment, systems, components, or material;-; the failure, destruction, or release of

which could directly or indirectly endanger the public health and safety by exposure to
radiation.
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EMERGENCY ACTION LEVEL CATEGORIES

R - Abnormal Rad Levels/Radiological Efﬂuént

C - Cold Shutdown / Refueling System Malfunction
F - Fission Product Barrier Degradation

H - Hazards

S - System Malfunction

6.1

10/22/04



/"N\..

Table 5-A-1R-0
Recognition Category AR

Abnormal Rad Levels /| Radiological Effluent
INITIATING CONDITION MATRIX

NOUE ALERT SITE AREA EMERGENCY GENERAL EMERGENCY

RAU1  Any UNPLANNED Release of RAA1 Any UNPLANNED Release of RAS1 Offsite Dose Resulting froman RAG1 Offsite Dose Resulting from an

Gaseous or Liquid Radio- Gaseous or Liquid Actual or Imminent Release of Actual or Imminent Release of

activity to the Environment Radioactivity to the Gaseous Radioactivity Gaseous Radioactivity

that Exceeds Two Times the Environment that Exceeds 200 Exceeds 100 mRem TEDE or Exceeds 1000 mRem TEDE or

Offsite Dose Calculation Times the Offsite Dose 500 mRem Thyrold CDE for the 5000 mRem Thyroid CDE for

ManualRadlologlcal-Effluent Calculation Manual Actual or Projected Duration the Actual or Projected

Technical-Specifications for Radlological-Effluent of the Release, Duration of the Release Using

60 Minutes or Longer. Technlcal-Specifications for 15 Op. Modes: All Actual Meteorology.

Op. Modes: All : Minutes or Longer. Op. Modes: All

Op. Modes: All
RAU2 Unexpected Increase in Plant RAA3 Release of Radioactive

Radiation. Materlal or Increases in

Op. Modes: All Radiatlon Levels Within the
Facility That Impedes
Operation of Systems

Required to Maintain Safe
Operations or to Establish or
Maintain Cold Shutdown

Op. Modes: All

RAA2 Damage to Irradiated Fuel or
Loss of Water Level that Has
or Will Resultin the
Uncovering of Irradiated Fuel
Outside the Reactor Vessel.
Op. Modes: All
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

, RAU1
"~ | Initiating Condition ~ NOTIFICATION-OF- UNUSUAL EVENT

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the Environment
that Exceeds Two Times the Radiological-EffluentTechnical-SpesificationsOffsite

Dose Calculation Manual for 60 Minutes or Longer.

Operating Mode Applicability: All

Example-Emergency-Action-LevelsitEmergency Action Levels: (RU1.1
or RU1.2 or RU1.3-6r4-6+5)

| RU1.1. VALID reading on any effluent monitor that exceeds-is GREATER THAN two times the
alarm setpoint established by a current radioactivity discharge permit for 60 minutes or

longer.
Auxiliary Building Action Value
R-13 Aux. Bldg. Vent Exhaust 2.61E+05 cpm
R-14 Aux. Bldg. Vent Exhaust 2.62E+05 cpm
Reactor Building
N R-12 Containment Gas 4.41E+05 cpm
R-21 Containment Vent 4.40E+05 cpm
Liquid Radwaste
R-18 Waste Disposal System Liquid 2 X Calculated
ODCM Setpoint
RU1.2. VALID reading on one or more of the following radiation monitors that exeeeds—is
GREATER THAN the reading shown for 60 minutes or longer.
Liquid Radwaste Action Value
R-16 Containment FCU SW Return 3.38E+05 cpm
R-19 S/G Blowdown Liquid 2.58E+06 cpm
R-20 Aux Bldg SW Return 1.03E+05 cpm
i ific-tist
RU1.3. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or

release rates, with a release duration of 60 minutes or longer, in excess of two times

| {site-spesifictechnical-spesifications) the ODCM limit.
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This IC addresses a potential or actual decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time. Nueclear
power-plantsKNPP incorporates features intended to control the release of radioactive effluents to
the environment. Further, there are administrative controls established to prevent unintentional
releases, or control and monitor intentional releases. These controls are located in the Offsite
Dose Calculatlon Manual (ODCM) [Ref 2 3%@&%%

0 : g . The occurrence of
extended uncontrolled radloactlve releases to the envnronment is indicative of a degradation in
these features and/or controls

The REFS-ODCM multiples are specified in 1Cs AU4+-RU1 and AA1-RA1 only to distinguish
between non--emergency conditions, and from each other. While these multiples obviously
correspond to an offsite dose or dose rate, the emphasis in classifying these events is the
degradation in the level of safety of the plant, NOT the magnitude of the associated dose or dose
rate. Releases should not be prorated or averaged. For example, a release exceeding 4x RETS
ODCM for 30 minutes does not meet the threshold for this IC.

UNPLANNED, as used in this context, includes any release for which a radioactivity discharge
permit was not prepared, or a release that exceeds the conditions (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.) on the applicable permit. The Emergency Director
should not wait until 60 minutes has elapsed, but should declare the event as soon as it is
determined that the release duration has or will likely exceed 60 minutes. Also, if an ongoing
release is detected and the starting time for that release is unknown, the Emergency Director
should, in the absence of data to the contrary, assume that the release has exceeded 60 minutes.

EAL#1RU1.1 addresses radioactivity releases, that for whatever reason, cause effluent radiation
monitor readings to exceed two times the Technical-SpecificationODCM limit and releases are not
terminated within 60 minutes. The “UE" values are two times the monitor high alarm setpoints or
ODCM release limits. The setpoints are established to ensure the ODCM release limits are not
exceeded [Ref. 2, 3).Fhis-These alarm setpoints may be associated with a planned batch release,
or a continuous release path. In either case, the setpoint is established by the ODCM to warn of a
release that is not in compliance with the RETSODCM. Indexing the EAL threshold to the ODCM
setpoints in this manner insures that the EAL threshold will never be less than the setpoint
established by a specific discharge permit.

Esealatlen—wm-be—based—en—padlahephreadmgs
increasing-per-the-followingEach liquid discharge permit includes a value for R-18, calculated in
accordance with the ODCM that will vary based on the discharge flow rate. Therefore 2 X
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Calculated ODCM Setpoint was used as the threshold. Escalation will be based on radiation
readings increasing per the following:

Normal Effluent Release Monitor Classification Thresholds
Monitor . GE .o |- SAE Alert . UE
Aucxiliary Building S T o
01-05 Aux. Bldg. SPING Lo Range e - - -
01-07 Aux. Bldg. SPING Mid Range . 1.00E+05 cpm -|* 1.00E+04 cpm - —
01-09 Aux. Bldg. SPING Hi Range ~1.00E402épm | 1.00E+01 cpm - -
R-13 Aux. Bldg. Vent Exhaust PR - 261E+07 cpm | 2.61E+05 cpm
R-14 Aux. Bldg. Vent Exhaust — 2.62E+07 cpm .| 2.62E+05cpm
Reactor Building ’ |
02-05 Rx Bldg. Vent SPING Lo Range o .;;_{ - - —_ —_
02-07 Rx Bldg. Vent SPING Mid Range | -2.00E+04 cpm | 2.00E+03 cpm - -
02-09 Rx Bldg. Vent SPING HiRange | 200E+01.cpm |. - - -
R-12 Containment Gas TR — 4.41E+07 cpm 4.41E+05 cpm
R-21 Containment Vent - 4.40E+07 cpm 4.40E+05 cpm
Liquid Radwaste . -' _
R-18 Waste Disposal System Liquid . ‘N/A . 200 X Calculated 2 X Calculated
o - ODCM Setpoint ODCM Setpoint

EAL#2RU1.2 is intended for licensees-that-have-established-effluent monitoring on non-routine
release pathways for which a discharge permit would not normally be prepared. The ODCM
establishes a methodology for determining effluent radiation monitor setpoints. The ODCM
specifies default source terms and, for gaseous releases, prescribes the use of pre-determined
annual average meteorology in the most limiting downwind sector for showing compliance with the
regulatory commitments. These monitor reading EALs sheuld-behave been determined using this
methodology. The “UE” values are two times the monitor high alarm setpoints or ODCM release
limits. The setpoints are established to ensure the ODCM release limits are not exceeded [Ref. 2,
3]. Escalation will be based on radiation readings increasing per the following:

Abnormal Effluent Release Monitor Classification Thresholds

Monitor

-GE . |

SAE

Alert -

UE
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Main Steam Line (PORV)

R-32 ‘A’ Steamline High Range
R-33 'B’ Steamline Lo Range
R-34 'B’ Steamline High Range

Liquid Radwaste

‘_;if N/A | -

8.30E+01 mR/Mr

‘ 3.38E+07 cpm

R-31 ‘A’ Steamline Lo Range 1 775+03 mRr |- 1.77E+02 mR/Mr - -
R-32 ‘A’ Steamline High Range 1, 77E+00 thr | -— — —
R-33 ‘B’ Steamline Lo Range 1 77E+03 mRbr | 1.77E+02 mR/hr - —
R-34 ‘B’ Steamline High Range , 1‘7_755390 Rir | — ' - -
Main Steam Line (SG Safety) e

R-31 ‘A’ Steamline Lo Range 8:30E+02 MR/ | 8.30E+01 mR/Me - -

R-16 Containment Fcu SW Return ot ' N/A 3.38E+05 cpm
R-19 S/G Blowdown Liquid CUNA L N/A 2.58E+08 cpm 2.58E+06 cpm
R-20 Aux Bldg SW Retum N N/A 1.03E+07 cpm 1.03E+05 cpm

EAL#3RU1.3 addresses uncontrolled releases that are detected by sample analyses, particularly
on unmonitored pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger
leakage in riverlake water systems, etc.

EALs#1-and-#2RU1.1 and RU1.2 directly correlate with the IC since annual average meteorology
is required to be used in showmg comphance W|th the RETS—ODCM and i is used in calculatlng the

Heweve:—theThe fundamental basns of thls IC is NOT a dose or dose rate but rather the
degradatlon in the level of safety of the plant implied by the uncontrolled release

KNPP Basis Reference(s):

1. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18

2. KNPP ODCM Section 2.0 Gaseous Effluents, Rev. 8

3. KNPP ODCM Section 1.2 Liquid Effluent Monitor Setpoint Determination, Rev. 8

4. C11620, Evaluation of Radiological Effluent Monitor Response Action Levels, Rev. 0
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT
AU2RU2

Initiating Condition - NOTIFICATION-OF-UNUSUAL EVENT

Unexpected nsrease-Rise in Plant Radiation.

Operating Mode Applicability: All

Example-Emergency-Action-Levels:Emergency Action Levels: (RU2.1
or RU2.2)

RU2.1. a-VALID {site-specific} indication of uncontrolled water level decrease-lowering in the
reactor refueling cavity, spent fuel pool, or fuel transfer canal with all irradiated fuel
assemblies remaining covered by water as indicated by Spent Fuel Pool low water level
alarm setpoint (3 ft 4 in. below floor, SER 159/160) OR visual observation

AND

b—-Any UNPLANNED VALID ({site-spescific} Direct Area Radiation Monitor reading
ircreases-rises as indicated by:

e R-2 Containment Area ALERT Alarm

e R-5 Fuel Handling Area ALERT Alarm

e R-10 New Fuel Pit Area ALERT Alarm

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

*Normal levels can be considered as the highest reading in the past twenty-four hours
excluding the current peak value.

Basis:

This 1C addresses increased radiation levels as a result of water level decreases above the RRV
Reactor Vessel flange or events that have resulted, or may result, in unexpected increases in
radiation dose rates within plant buildings. These radiation increases represent a loss of control
over radioactive material and may represent a potential degradation in the level of safety of the
plant.

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

While a radiation monitor could detect an increase in dose rate due to a drop in the water level, it
might not be a reliable indication of whether or not the fuel is covered. For example, the reading
on an area radiation monitor located on the refueling bridge may increase due to planned
evolutions such as head lift, or even a fuel assembly being raised in the manipulator mast.
Generally, increased radiation monitor indications will need to combined with another indicator (or
personnel report) of water loss. For refueling events where the water level drops below the RRV
Reactor Vessel flange classification would be via CU2. This event escalates to an Alert per IC AA2
RA2 if irradiated fuel outside the reactor vessel is uncovered. For events involving irradiated fuel in
the reactor vessel, escalation would be via the Fission Product Barrier Matrix for events in
Operating through Intermediate Shutdown operating modes-1-4.

The Spent Fuel Pool (SFP) low level alarm is actuated by LA-16640-02 (SER 159) and LA~-16641- -
-02 (SER 160) at 3 ft 4 in. below floor level. The North (A) and South (B) Spent Fuel Pools are
located in the Auxiliary Building refueling area. The pools can be isolated from each other by a
removable gate, which is normally removed. The top of each pool is at 649 ft 6 in. el. and the
bottom is at 608 ft el. Fuel occupies the bottom 14 ft. [Ref. 3).

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

*Normal levels can be considered as the highest reading in the past twenty-four hours excluding
the current peak value.

KNPP Basis Reference(s):

1. Control Room Alarm Response Procedure 47055-N Spent Fuel Pool Abnormal Beta Window
Box 05-N5, Rev. C

2. Operating Procedure A-SFP-21 Abnoﬁnal Spent Fuel Pool Cooling and Cleanup System
Operation, Rev. T

3. KNPP System Description 21 Spent Fuel Pool Cooling and Cleanup System (SFP), Rev. 1
4. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18

5. Control Room Alarm Response Procedure 47011-B Radiation Indication High Beta Window
Box 01-B1, Rev. D

6. E-2021 Integrated Logic Diagram Radiation Monitoring, Rev. X
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT
AA1RA1

Initiating Condition - ALERT

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the Environment
that Exceeds 200 Times the Radiological-EffluentTechnical-SpecificationsOffsite

Dose Calculation Manual for 15 Minutes or Longer.

Operating Mode Applicability: All

Example—Emergeney—Action—Levels:Emergency Action Levels: (RA1.10r
RA1.2 or RA1.3 6r4-0r-5)

| RA1.1. VALID reading on any effluent monitor that-exceedsGREATER THAN 200 times the
alarm setpoint established by a current radioactivity discharge permit for 15 minutes or

longer.
Auxiliary Building Action Value
R-13 Aux. Bldg. Vent Exhaust 2.61E+07 cpm
R-14 Aux. Bldg. Vent Exhaust 2.62E+07 cpm
Reactor Building
R-12 Containment Gas 4 41E+07 cpm
R-21 Containment Vent 4.40E+07 cpm

Liquid Radwaste

R-18 Waste Disposal System Liquid 200 X Calculated
ODCM Setpoint

RA1.2. VALID reading on one or more of the following radiation monitors that-exceedsGREATER
THAN the reading shown for 15 minutes or longer:

Liquid Radwaste Action Value

R-16 Containment FCU SW Return  3.38E+07 cpm

R-19 S/G Blowdown Liquid 2.58E+08 cpm

R-20 Aux Bldg SW Return 1.03E+07 cpm
(i iie-tist

RA1.3. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or
release rates, with a release duration of 15 minutes or longer, in excess of 200 times

{site-specifictechnical-spesifications) ODCM limit.
| KNPP 6-R-9 10/22/04




This IC addresses a potential or actual decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time. Nueclear
power-plantsKNPP incorporates features intended to control the release of radioactive effluents to
the environment. Further, there are administrative controls established to prevent unintentional
releases, or control and monitor intentional releases These controls are located m the Offsrte
Dose Calculatlon Manual (ODCM

uncontrolled radioactive releases to the envrronment is zndlcatlve of a degradation in these

features and/or controls

The REFS-ODCM multiples—aremultiples are specified in ICs AY4+-RU1 and AA1-RA1 only to
distinguish between non--emergency conditions, and from each other. While these multiples
obviously correspond to an offsite dose or dose rate, the emphasis in classifying these events is
the degradation in the level of safety of the plant, NOT the magnitude of the associated dose or
dose rate. Releases should not be prorated or averaged.

UNPLANNED, as used in this context, includes any release for which a radioactivity discharge
permit was not prepared, or a release that exceeds the conditions (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.) on the applicable permit. The Emergency Director
should not wait until 15 minutes has elapsed, but should declare the event as soon as it is
determined that the release duration has or will likely exceed 15 minutes. Also, if an ongoing
release is detected and the starting time for that release is unknown, the Emergency Director
should, in the absence of data to the contrary, assume that the release has exceeded 15 minutes.

EAL-#1RA1.1 addresses radioactivity releases that for whatever reason cause effluent radiation
monitor readings that exceed two hundred times the alarm setpoint established by the radioactivity
discharge permit. The “Alert” values shown for each monitor are two hundred times the alarm
setpoints or calculated ODCM release limits as specified in Reference 4. The setpoints are
established to ensure the ODCM release limits are not exceeded [Ref. 2, 3]. Fhis-The alarm
setpoints may be associated with a planned batch release, or a continuous release path. In either
case, the setpoint is established by the ODCM to warn of a release that is not in compliance with
the REFSODCM. Indexing the EAL threshold to the ODCM setpoints in this manner insures that
the EAL threshold will never be less than the setpoint established by a specific discharge permit.
Each liquid discharge permit includes a value for R-18, calculated in accordance with the ODCM,
that will vary based on the discharge flow rate, therefore “200 X Calculated ODCM Setpoint” was
used as the threshold Escalation erl be based on radlatlon readmgs mcreasmg per the
following: ;
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| Normal Effluent Release Monitor Classification Thresholds
| Monitor . SGE - |- SsSAE Alert UE
Auxiliary Building R,
01-05 Aux. Bldg. SPING Lo Range R o T - - -
01-07 Aux. Bidg. SPING Mid Range | - 1.00E+05 cpm | " 1.00E+04 cpm —~ -
01-09 Aux. Bldg. SPING Hi Range “1.00E+02cpm’ | ~1.00E+01 cpm — -
R-13 Aux. Bldg. Vent Exhaust R I 2.61E+07 cpm 2.61E+05 cpm
R-14 Aux. Bidg. Vent Exhaust - 2.62E+07 cpm ' 2.62E+05 cpm ’
Reactor Building A
02-05 Rx Bldg. Vent SPING Lo Range ST . - . - -
02-07 Rx Bldg. Vent SPING Mid Range | 2.00E+04 cpm | 2.00E+03 cpm - -
02-09 Rx Bldg. Vent SPING HiRange | 2.00E+#01 cpm - ~ -
R-12 Containment Gas o ST ‘ - 441E+07 cpm | 4.41E+05cpm
R-21 Containment Vent e - 440E+07 cpm | 4.40E+05 cpm
Liquid Radwaste R IR
R-18 Waste Disposal System Liquid N/A | 200XCaleulated | 2X Caleulated
ODCM Setpoint ODCM Setpoint
EAL2-is-similarto-EAL#1-but-isRA1.2 intendedto-addresses effluent or accident radiation

monitors on non-routine release pathways (i.e., for which a discharge permit would not normally be

| prepared) [Ref. 1]. The ODCM establishes a methodology for determining effluent radiation
monitor setpoints. The ODCM specifies default source terms and, for gaseous releases,
prescribes the use of pre-determined annual average meteorology in the most limiting downwind
sector for showing compliance with the regulatory commitments. These monitor reading EALs
should-behave been determined using this methodology. The “Alert” values for each monitor are
two hundred times the alarm setpoints or calculated ODCM release limits as specified in
Reference 4. The setpoints are established to ensure the ODCM release limits are not exceeded
[Ref. 2, 3). Escalation will be on based radiation readings increasing per the following:

| Abnormal Effluent Release Monitor Classification Thresholds

| Monitor | --~:6E . ] SAE | Alert | UE
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Main Steam Line (PORV)
R-31 ‘A’ Steamline Lo Range

Main Steam Line (SG Safety)

R-34 ‘B’ Steamline High Range
Liquid Radwaste

1 77E+03 mRIhr

1 775+00 R/hr -

ikt

e e -

LN

1.77E+02 mR/Mr

R-32 ‘A’ Steamline High Range 1 77E+00 thr ' - — -
R-33 ‘B’ Steamline Lo Range 4 775+o3 mR/hr | 1.77E+02 mR/hr - -
R-34 ‘B’ Steamline High Range - - —

R-31 ‘A’ Steamline Lo Range 8.30E+01 mR/r - -
R-32 ‘A’ Steamline High Range R - —_ -
R-33 ‘B’ Steamline Lo Range ~8.30E+02 mR/r | 8.30E+01 mR/hr - -

3.38E+05 cpm

R-16 Containment Fcu SW Return _— o N/A _? : 3.38E+07 cpm
R-19 S/G Blowdown Liquid y B NlA L ‘ ) N/A 2.58E+08 cpm 2.58E+06 cpm
R-20 Aux Bldg SW Return SN N/A 1.03E+07 cpm | 1.03E+05 cpm

EAL#3RA1.3 addresses uncontrolled releases that are detected by sample analyses, particularly
on unmonitored pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger
leakage in fiverlake water systems, etc.

EALs#1-and#2RA1.1 and RA1.2 directly correlate with the IC since annual average meteorology
is required to be used in showmg compllance with the REFS-ODCM and i is used in calculatlng the

Hewever——theThe fundamental basus of th|s lC is NOT a dose or dose rate but rather the
degradatlon |n the level of safety of the plant |mpl|ed by the uncontrolled release. Exeeedmg—EAl:

Due to the uncertainty associated with meteorology, emergency implementing procedures sheuld
call for the timely performance of dose assessments using actual (real-time) meteorology in the
event of a gaseous radioactivity release of this magnitude. The results of these assessments
should be compared to the ICs AS4-RS1 and AG4-RG1 to determine if the event classification
should be escalated.

KNPP Basis Reference(s):
1. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18

2. KNPP ODCM Section 2.0 Gaseous Effluents, Rev. 8

3. KNPP ODCM Section 1.2 Liquid Effluent Monitor Setpoint Determination, Rev. 8

KNPP 6-R-12 10/22/04



o

4. C11620, Evaluation of Radiological Effluent Monitor Response Action Levels, Rev. 0
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AAZRA2

Initiating Condition—-- ALERT

Damage to Irradiated Fuel or Loss of Water Level that Has or Will Result in the
Uncovering of Irradiated Fuel Outside the Reactor Vessel.

Operating Mode Applicability: All
Example-Emergency-Action-Levels:Emergency Action Levels: (RA2.1 or
RA2.2)

RA2.1. A VALID radiation indication high {site-spesific}-alarm or reading on one or more of the
‘ following radiation monitors resulting from damage to irradiated fuel or loss of water level:
o R-2 Containment Area
R-5 Fuel Handling Area
R-13 or R-14 Aux Bldg Vent Exhaust
R-11 or R-12 Containment Particulate / Gas Ventilation
R-21 Containment Vent
Refuel Eloor Radiation Moni
l;?' ; :.a' 'del" I'gl Bunnldn g R' e"'.m‘a. t;e:; 1I.Ie.||nte|

RA2.2. Water level LESS THAN 50% Wide Range Refueling Water Level Reastor-Refusling
Gavity-OR GREATER THAN 14 feet below top of Spent Fuel Pool that will result in

|rrad|ated fuel uncovenngles&than—(s&e-speeme)%egem;e%ae&enememg-eaw

Basis:

This IC addresses specific events that have resulted, or may result, in unexpected increases in
radiation dose rates within plant buildings, and may be a precursor to a radioactivity release to the
environment. These events represent a loss of control over radioactive material and represent a

| degradation in the level of safety of the plant. These events escalate from IC AUJ2-RU2 in that fuel
activity has been released, or is anticipated due to fuel heatup. This IC applies to spent fuel
requiring water coverage and is not intended to address spent fuel which is licensed for dry
storage, which is discussed in IC E-AEU1.

EAL#1RA2.1 addresses radiation monitor indications [Ref. 1, 2, 3] of fuel uncovery and/or fuel
damage. Increased readings on ventilation monitors may be indication of a radioactivity release
from the fuel, confirming that damage has occurred. Increased background at the monitor due to
water level decrease may mask increased ventilation exhaust airborne activity and needs to be
considered. While a radiation monitor could detect an increase in dose rate due to a drop in the
water level, it might not be a reliable indication of whether or not the fuel is covered. For example,
the monitor could in fact be properly responding to a known event involving transfer or relocation
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of a source, stored in or near the fuel poo! or responding to a planned evolution such as removal of
the reactor head. Application of these Initiating Conditions requires understanding of the actual
radiological conditions present in the vicinity of the monitor. Information Notice No. 90-08, ~“KR-85
Hazards from Decayed Fuel” sheuld—-bewas considered in establishing radiation monitor EAL
thresholds and there is no impact on this EAL.

In EAL#2RA2.2, site-specific-indications may-include instrumentation such as water level and local
area radiation monitors, and personnel (e.g., refueling crew) reports. Wide Range Refueling
Water Level is measured by L9053A for channel A and L9054A for channel B. If available, security
video cameras may allow remote observation. The top of each pool is at 649 ft 6 in. el. and the

bottom is at 608 ft el. Fuel occupies the bottom 14 ft. [Ref. 4]. Depending-on-available-leve!
indication—the-dDeclaration thresheld-may need to be based on indications of water makeup rate

or decrease in refueling water storage tank level.

Escalation, if appropriate, would occur via IC AS4-RS1 or AG4+-RG1 or Emergency Director
judgment.

KNPP Basis Reference(s):
1. E-2021 Integrated Logic Diagram Radiation Monitoring, Rev. X

2. Control Room Alarm Response Procedure 47055-N Spent Fuel Pool Abnormal Beta Window
Box 05-NS, Rev. C

3. Operating Procedure A-SFP-21 Abnormal Spent Fuel Pool Cooling and Cleanup System
Operation, Rev. T

KNPP System Description 21, Spent Fuel Pool Cooling and Cleanup System (SFP), Rev. 1
Manipulator Crane drawing XK-113557-5, Rev. D

N-RHR-34C RHR Operation at a Reduced Inventory Condition, Rev. N

C11619 Determination of Cavity Level EAL RA2.2, Rev. 0

N o o bk
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AA3RA3

Initiating Condition -- ALERT

Release of Radioactive Material or {aereases-Rise in Radiation Levels Within the
Facility That Impedes Operation of Systems Required to Maintain Safe Operations or
to Establish or Maintain Cold Shutdown

Operating Mode Applicability: All
Example-Emergency-Action-Levels:Emergency Action Levels: (RA3.1 or
RA3.2)

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

Control Room (Rad monitor R-1)

OR
Central Alarm Station (Rad monitor R-1)
- OR
Secondary Alarm Station (by survey)
(Si itic) st

RA3.2. Any VALID {site-spesific}-radiation monitor readings GREATER THAN <site-spesific>
values6 R/hr in areas requiring infrequent access to maintain plant safety functions.

. Auxiliary Building
Safeguards Alley
Diesel Generator Rooms (includes "A" Diesel Room to Screen House Tunnel)
. Screenhouse/Forebay
Relay Room
Safeguard Battery Room

Basis:

This IC addresses increased radiation levels that impede necessary access to operating stations,
or other areas containing equipment that must be operated manually or that requires local
monitoring, in order to maintain safe operation or perform a safe shutdown. It is this impaired
ability to operate the plant that results in the actual or potential substantial degradation of the level
of safety of the plant. The cause and/or magnitude of the increase in radiation levels is not a
concern of this IC. The Emergency Director must consider the source or cause of the increased
radiation levels and determine if any other IC may be involved. For example, a dose rate of 45
15 mR/hr in the control room may be a problem in itself. However, the increase may also be
indicative of high dose rates in the containment due to a LOCA. In this latter case, an SAE or GE
may be indicated by the fission product barrier matrix ICs.
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This IC is not meant to apply to increases in the containment deme-radiation monitors, as these
are events which are addressed in the fission product barrier matrix ICs. Nor is it intended to apply

"to anticipated temporary increases due to planned events (e.g., incore—detector—movement;
radwaste container movement, depleted resin transfers, etc.)

For RA3 1 areas requiring contlnuous occupancy mclude the Control Room and the central alarm

etauen—The value of 16mR/hr is derlved from the GDC 19 value of 5 rem in 30 days wnth
adjustment for expected occupancy times. Although Section 1I1.D.3 of NUREG-0737, “Clarification
of TMI Action Plan Requirements” [Ref. 1, 2], provides that the 15 mR/hr value can be averaged

over the 30 days, the value is used here without averaging, as a 30 day duration implies an event
potentially more significant than an Alert.

For RA3.2 areas requiring infrequent access, the basis of the 6 R/hr value is as follows:

The KNPP annual administrative personnel exposure limit is 2 Rem/Year. Assuming an
emergency worker is at his administrative limit, any emergency worker needing access to a
plant area for the safe shutdown of the plant could receive up to an additional 3 Rem without
exceeding the legal 10CFR20 annual exposure limit of 5 Rem [Ref. 4] and thus the need for
emergency exposure authorization. Assuming that an activity required to be performed in the
plant would, on average, require a 30 minute stay time in that area, an area exposure rate of
6 thr would not unduly impede access to areas necessary for safe plant shutdown t—he—s#e-

As used here, impede, includes hindering or interfering provided that the interference or delay is
sufficient to significantly threaten the safe operation of the plant. RA3.2 provides the list of safe
shutdown areas requiring infrequent access. The listed areas contain functions and systems
required for the safe shutdown of the plant. KNPP safe shutdown analyses were consulted for
equipment and plant areas required for the applicable mode [Ref 5].

In-plant radiation surveys and Area Radiation Monitor (ARM) readings are methods available to
assess this EAL. Radiation monitors are not specified in the EAL wording because portable
monitoring devices may be used to determine area accessibility. It would then be possible to
erroneously exclude information gained from portable monitor surveys when interpreting the EAL.
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KNPP Basis Reference(s):

1. GDC 19, January 1, 2004

NUREG-0737, “Clarification of TMI Action Plan Requirements”, Section 11.D.3
E-2021 Integrated Logic Diagram Radiation Monitoring, Rev. X

EPIP-AD-11, Emergency Radiation Controls, Rev. T

KNPP Fire Protection Program Plan Section 5.19, Rev. 5

o k0N
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT
AS1RS1

Initiating Condition -- SITE AREA EMERGENCY

Offsite Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity
Exceeds 100 mRem TEDE or 500 mRem Thyroid CDE for the Actual or Projected
Duration of the Release.

Operating Mode Applicability: All

Example-Emergency-Action-LevelsiEmergency Action Levels: (RS1.1
or RS1.2 or RS1.3-0r4)

Note: If dose assessment results are available at the time of declaration, the classification should
be based on EAL#2RS1.2 instead of EALI1RS1.1. While necessary declarations should
not be delayed awaiting results, the dose assessment should be initiated / completed in
order to determine if the classification should be subsequently escalated.

| RS1.1. VALID reading on ene-er-rereany monitors listed of-the-following-radiation-menitors that

exceeds or is expected to exceed the reading shown for 15 minutes or longer:

Auxiliary Building Action Value
01-07 Aux. Bldg. SPING Mid Range 1.00E+04 cpm
01-09 Aux. Bldg. SPING Hi Range 1.00E+01 cpm
Reactor Building
02-07 Rx Bldg. Vent SPING Mid Range 2.00E+03 cpm
Main Steam Line (PORV)
R-31 ‘A’ Steamline Lo Range 1.77E+02 mR/hr
R-33 ‘B’ Steamline Lo Range 1.77E+02 mR/hr
Main Steam Line (SG Safety)
R-31 ‘A’ Steamline Lo Range 8.30E+01 mR/hr
R-33 ‘B' Steamline Lo Range ~ 8.30E+01 mR/hr
(s ific st
RS1.2. Dose assessment using actual meteorology indicates doses GREATER THAN 100
mRem TEDE or 500 mRem thyroid CDE at or beyond the site boundary.
4RS81.3. Field survey results indicate closed window dose rates exceeding 100 mRem/hr expected
to corgi:g;a for more than one hour, at or beyond the site boundary;
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Aanalyses of field survey samples indicate thyroid CDE of 500 mRem for one hour of
inhalation, at or beyond the site boundary.

Basis:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that

exceed a small fraction of the EPA Protective Action Guides (PAGs). Releases of this magnitude
~are associated with the failure of plant systems needed for the protection of the public. While these
failures are addressed by other ICs, this IC provides appropriate diversity and addresses events
which may not be able to be classified on the basis of plant status alone, e.g., fuel handling
accident in spent fuel building.

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

The Emergency Director should not wait until 15 minutes has elapsed, but should declare the
event as soon as it is determined that the release duration has or will likely exceed 15 minutes.

The {site-spesific}-monitor list in EAL-#1-RS1.1 sheuld—mcludes monitors on all potential release
pathways [Ref. 1, 3, 4].

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

Normal Effluent Release Monitor Classification Thresholds

Monitor

SAE

UE -

Auxiliary Building
01-05 Aux. Bldg. SPING Lo Range

01-07 Aux. Bldg. SPING Mid Range
01-09 Aux. Bldg. SPING Hi Range
R-13 Aux. Bldg. Vent Exhaust

R-14 Aux. Bldg. Vent Exhaust

Reactor Building

02-05 Rx Bldg. Vent SPING Lo Range
02-07 Rx Bldg. Vent SPING Mid Range
02-09 Rx Bldg. Vent SPING Hi Range
R-12 Containment Gas

R-21 Containment Vent

Liguid Radwaste
R-18 Waste Disposal System Liquid

 1.00E405 cpm
"1.00E+02 cpm -

* 2.00E+01 cpm

GE: - -

N P

Ve
L

1.00E+04 cpm
1.00E+01 cpm

2.00E+03 cpm

‘Alert

2.61E+07 épm '

2.62E+07 cpm

4 41E+07 cpm

4.4OE+07_¢pm

-+ 200 X Calculated
ODCM Setpoint -

2.61E+05cpm
2.62E+05 cpm

4.41E+05 cpm
4.40E+045 cpm

2 X Calculated
-ODCM Setpoint
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elease Monitor Classification Thresholds

Abnormal Effluent R

Monitor coBE - SAE Alert UE
Main Steam Line (PORV) AT . _
R-31 ‘A’ Steamline Lo Range 177E+03 mRMr - | 1.77E+02 mRmr — -
R-32 ‘A" Steamline High Range 1.77E400 RAhr .. — — —
R-33 ‘B’ Steamline Lo Range 177E+O3mR/hr 1.77E+02 mR/r - -
R-34 ‘B Steamline High Range 1.77E400 Rihr * - ~ -
Main Steam Line (SG Safety) Tl
R-31 ‘A’ Steamline Lo Range 830E+02 mR/hr 8.30E+01 mR/hr - -
R-32 ‘A’ Steamline High Range - L..;;,':: s ' - - -
R-33 ‘B’ Steamline Lo Range 83OE+02 mR/hr 8.30E+01 mR/Mr - -
R-34 ‘B’ Steamline High Range - T - - -—
Liquid Radwaste R D ) R . .
R-16 Containment Fcu SW Return N/A L ' .- : - N/A ~ 3.38E+07 cpm 3.38E+05 cpm
R-19 S/G Blowdown Liquid NA N/A | 256E+08cpm | 2.58E406 cpm |
R-20 Aux Bldg SW Return N/A . N/A 1.03E+07 cpm | 1.03E+05cpm
KNPP Basis Reference(s):
1. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18
2. C11620, Evaluation of Radiological Effluent Monitor Response Action Levels, Rev. 0
3. EPIP-RET-02B Gaseous Effluent Release Path, Radioactivity, and Release Rate
Determination, Rev. T
4. ODCM Section 2.0 Gaseous Effluents, Rev. 8
| KNPP 6-R-22 10/22/04
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ABNORNMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

AG1RG1
Initiating Condition -- GENERAL EMERGENCY

Offsite Dose Resulting from an'Actual or Imminent Release of Gaseous Radioactivity
Exceeds 1000 mRem TEDE or 5000 mRem Thyroid CDE for the Actual or Projected
Duration of the Release Using Actual Meteorology.

Operating Mode Applicability: All

Example-Emergency-Action-Levels:Emergency Action Levels: (RG1.1
or RG1.2 or RG1.3-er4)

Note: If dose assessment results are available at the time of declaration, the classification should
be based on EAL-#2RG1.2 instead of EAL-#1RG1.1.While necessary declarations should
not be delayed awaiting results, the dose assessment should be initiated / completed in
order to determine if the classification should be subsequently escalated.

RG1.1. VALID reading on ere-ermereany monitors listedef-the-fellowing-radiation-menitors that
exceeds or expected to exceed the reading shown for 15 minutes or longer:
Auxiliary Building Action Value
01-07 Aux. Bldg. SPING Mid Range 1.00E+05 cpm
01-09 Aux. Bldg. SPING Hi Range 1.00E+02 cpm
Reactor Building
02-07 Rx Bldg. Vent SPING Mid Range 2.00E+04 cpm
02-09 Rx Bldg. Vent SPING Hi Range 2.00E+01 cpm
Main Steam Line (PORV)
R-31 ‘A’ Steamline Lo Range 1.77E+03 mR/hr
R-32 ‘A’ Steamline High Range 1.77E+00 R/hr
R-33 ‘B’ Steamline Lo Range 1.77E+03 mR/hr
R-34 ‘B’ Steamline High Range 1.77E+00 R/hr
Main Steam Line (SG Safety)
R-31 ‘A’ Steamline Lo Range 8.30E+02 mR/hr
R-33 ‘B’ Steamline Lo Range 8.30E+02 mR/hr
" ific-ist
RG1.2. Dose assessment using actual meteorology indicates doses GREATER THAN 1000
mRem TEDE or 5000 mRem thyroid CDE at or beyond the site boundary.
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4RG1.3. Field survey results indicate closed window dose rates exceeding 1000 mRem/hr
expected to continue for more than one hour, at or beyond site boundary.;-era
OR
Analyses of field survey samples indicate thyroid CDE of 5000 mRem for one hour of
inhalation, at or beyond site boundary.

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that
exceed the EPA Protective Action Guides (PAGs). Public protective actions will be necessary.
Releases of this magnitude are associated with the failure of plant systems needed for the
protection of the public and likely involve fuel damage. While these failures are addressed by other
ICs, this IC provides appropriate diversity and addresses events which may not be able to be
classified on the basis of plant status alone. It is important to note that, for the more severe
accidents, the release may be unmonitored or there may be large uncertainties associated with the
source term and/or meteorology.

The Emergency Director should not wait until 15 minutes has elapsed, but should declare the
event as soon as it is determined that the release duration has or will likely exceed 15 minutes.

The {site-spesific} monitor list in EAL#+RG1.1 shoeuld-includes monitors on all potential release
pathways [Ref. 1, 3, 4].
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Since dose assessment is based on actual meteorology, whereas the monitor reading EALs are
not, the results from these assessments may indicate that the classification is not warranted, or
may indicate that a higher classification is warranted. For this reason, emergency implementing
procedures sheuld-call for the timely performance of dose assessments using actual meteorology
and release information. If the results of these dose assessments are available when the
classification is made (e.g., initiated at a lower classification level), the dose assessment results
override the monitor reading EALs.

Radiation Monitor readings for all classification levels:

Normal Effluent Release Monitor Classification Thresholds

Monitor GE - SAE Alert UE
Auxiliary Building
01-05 Aux. Bldg. SPING Lo Range - - - -
01-07 Aux. Bldg. SPING Mid Range 1.00E+05 cpm 1.00E+04 'cpm' —_ —
01-09 Aux. Bldg. SPING Hi Range 1.00E+02 cpm 1.00E+01 cpfn ' .- _ o
R-13 Aux. Bldg. Vent Exhaust - - ~ 2.61E+07 cpm 2.61E+05 cpm’
R-14 Aux. Bldg. Vent Exhaust - - | 2.62E+07 cpm .| 2.62E+05cpm
Reactor Building I ‘ -
02-05 Rx Bldg. Vent SPING Lo Range - ' - e -
02-07 Rx Bldg. Vent SPING Mid Range | 2.00E+04 cpm | 2.00E+03 cpm — -
02-09 Rx Bldg. Vent SPING Hi Range 200E+01cpm |~ — ; - | -
R-12 Containment Gas - — | 441E+07cpm . | 4.41E+05cpm
R-21 Containment Vent - - 4.40E+07 cpm 4‘.4OE+(_15 cprﬁ 4
Liquid Radwaste ) . . - ) :
R-18 Waste Disposal System Liquid N/A N/A 200 X Calculated | - 2 X Calculated
ODCM Setpoint | ODCM Setpoint
| KNPP 6-R-26 10/22/04
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Abnormal Effluent Release Monitor Classification Thresholds

R-20 Aux Bldg SW Return

| Monitor GE SAE Alert UE -
Main Steam Line (PORV) . o
R-31 ‘A’ Steamline Lo Range 1.77E+03 mR/Mhr | 1.77E+02 mR/hr - -
R-32 ‘A’ Steamline High Range 1.77E400 R/hr ' —_ — -
R-33 ‘B’ Steamline Lo Range 1.77E+03 mR/hr "1.'77E+02 mR/Mhr - -
R-34 ‘B’ Steamline High Range 1.77E+00 R/hr - ' - —_
Main Steam Line (SG Safety) ‘ :
R-31 ‘A’ Steamline Lo Range 8.30E+02 mR/r | 8.30E+01 mR/hr - - —
R-32 ‘A’ Steamline High Range - - - —
R-33 ‘B’ Steamline Lo Range 8.30E+02 mR/hr | 8.30E+01 mR/r —_ —
R-34 ‘B’ Steamline High Range - - - —_—
Liquid Radwaste . o . .
R-16 Containment Fou SW Retum | N/A N/A 338E+07cpm | 338E+05cpm
R-19 S/G Blowdown Liquid N/A NA 2.58E408 cpm | 2.58E+06 cpm

N/A N/A 1.03E407cpm | 1.03E+05 cpm

KNPP Basis Reference(s):

Determination, Rev. T

| KNPP

4. ODCM Section 2.0 Gaseous Effluents, Rev. 8
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1. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18
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cu2
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.~ Essential Busses for Greater

cu4

Cus
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KNPP

NOUUE

RCS Leakage.
Op. Mode: Cold Shutdown

UNPLANNED Loss of RCS
Inventory with Irradiated Fuel in
the RRVReactor Vessel

Op. Mode: Refueling

Loss of All Offsite Power to

Than 15 Minutes.
Op. Modes: Cold Shutdown,
Refueling

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

OP. Modes: Cold Shutdown,
Refueling

Fuel Clad Degradation.
Op. Modes: Cold Shutdown,
Refueling

UNPLANNED Loss of All Onsite

or Offsite Communications
Capabilities.

Op. Modes: Cold Shutdown,
Refueling

UNPLANNED Loss of Required
DC Power for Greater than 15
Minutes.

Op. Modes: Cold Shutdown,
Refueling

CA1

CA2

CA3

CA4

C

Table C-0
Recognition Category C
Cold Shutdown/Refueling System Malfunction

INITIATING CONDITION MATRIX
ALERT - SITE AREA EMERGENCY
Loss of RCS Inventory. CS1 Loss of RRVReactor Vessel
Op. Modes: Cold Shutdown Inventory Affecting Core Decay
Heat Removal Capability.
Op. Modes: Cold Shutdown
Loss of RRVReactor Vessel CS2 Loss of RRVReactor Vessel
Inventory with Irradiated Fuel in * Inventory Affecting Core Decay
the RRVReactor Vessel. Heat Removal Capability with

Op. Modes: Refueling

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

Op. Modes: Cold Shutdown,
Refueling, Defueled

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

Op. Modes: Cold Shutdown,
Refueling

6-C-1

Irradiated Fuel in the
RPVReactor Vessel.
Op. Modes: Refueling

CcG1

GENERAL EMERGENCY

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

Op. Modes: Cold Shutdown,
Refueling
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C C

CU8 Inadvertent Criticality.
Op Modes:, Cold Shutdown,
Refueling
KNPP 6-C-2
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SYSTEM MALFUNCTION

CuU1
Initiating Condition - NOTIFICATION-OF-UNUSUAL EVENT I
RCS Leakage.
Operating Mode Applicability: Cold Shutdown

Example-Emergency Action Levels: (CU1.1 or CU1.2) |
CU1.1. Unidentified or pressure boundary leakage GREATER THAN 10 gpm.
CU1.2. ldentified leakage GREATER THAN 25 gpm.

Basis:

This IC is included as a NOUE-UE because it is considered to be a potential degradation of the
level of safety of the plant. Positive indications in the Control Room of Reactor Coolant System
(RCS) leakage to the containment are provided by equipment that monitors:

e Charging/Letdown flow mismatch

» Containment air activity

¢ Containment humidity

o Containment Sump A In-leakage

[Ref. 1, 2};

The 10 gpm value for the unidentified and pressure boundary leakage was selected as it is
sufficiently large to be observable via normally installed instrumentation (e.g., Pressurizer level,
RCS loop level instrumentation, etc-:.) or reduced inventory instrumentation such as tygon level
hese-indication. Lesser values must generally be determined through time-consuming surveillance
tests (e.g., mass balances). The EAL for identified leakage is set at a higher value due to the
lesser significance of identified leakage in comparison to unidentified or pressure boundary
leakage. Prolonged loss of RCS Inventory may result in escalation to the Alert level via either IC
CA1 (Loss of RCS Inventory with Irradiated Fuel in the RRAMReactor Vessel) or CA4 (Inability to
Maintain Plant in Cold Shutdown with Irradiated Fue! in the RRVReactor Vessel).

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

KNPP Basis Reference(s):
1. Technical Specifications LCO 3.1.d, Amendment No. 165
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2. SP-36-82 Reactor Coolant System Leak Rate Check, Rev. AE
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SYSTEM MALFUNCTION

cu2
Initiating Condition -- NOTIFICATION-OF UNUSUAL EVENT |

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

Operating Mode Applicability: Refueling
Example-Emergency-Action-Levels:Emergency Action Levels: (Cu2.1
or CU2.2)

CU2.1. UNPLANNED RCS level desrease-lowering below the RR\-Reactor Vessel flange
(21.5%) for >GREATER THAN OR EQUAL TO 15 minutes

CU2.2. a—1Loss of RRALReactor Vessel inventory as indicated by unexplained Containment
Sump A, Containment Sump C or Liquid Waste Disposal System {site-specific}-sump-and
{ank-level increaserise

AND

b—RPV Reactor Vessel level cannot be monitored

Basis:

This IC is included as an NOUE-UE because it may be a precursor of more serious conditions and, |
as result, is considered to be a potential degradation of the level of safety of the plant. Refueling
evolutions that decrease RCS water level below the RRV-Reactor Vessel flange are carefully |
planned and procedurally controlled. An UNPLANNED event that results in water level decreasing
below the RR\-Reactor Vessel flange warrants declaration of an NOUE-Unusual Event due to the |
reduced RCS inventory that is available to keep the core covered. The allowance of 15 minutes
was chosen because it is reasonable to assume that level can be restored within this time frame
using one or more of the redundant means of refill that should be available. If level cannot be
restored in this time frame then it may indicate a more serious condition exists. Continued loss of
RCS Inventory will result in escalation to the Alert level via either IC CA2 (Loss of RR\-Reactor
Vessel Inventory with Irradiated Fuel in the RRVReactor Vessel) or CA4 (Inability to Maintain Plant
in Cold Shutdown with Irradiated Fuel in the RR\MReactor Vessel).

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

In the refueling shutdown mode, normal means of core temperature indication and RCS level
indication may not be available. Redundant means of RPVReactor Vessel level indication will
normally be installed (including the ability to monitor level visually) to assure that the ability to
monitor level will not be interrupted. However, if all level indication were to be lost during a loss of
RCS inventory event, the operators would need to determine that RRVReactor Vessel inventory
loss was occurring by observing sump-Containment Sump A, Containment Sump C and tark
Liquid Waste Disposal System level changes [Ref. 1, 2]. Sump-Sump and tank level increaserises
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must be evaluated against other potential sources of leakage such as cooling water sources inside
the containment to ensure they are indicative of RCS leakage. When CONTAINMENT SUMP A
LEVEL HIGH is received, the corresponding leakrate within containment is calculated from sump
pump run history. Escalation to Alert would be via either CA2 or RCS heatup via CA4.

EAL1CU2.1 involves a decrease in RCS level below the top of the RR\VReactor Vessel flange that
continues for 15 minutes due to an UNPLANNED event. The level at the Reactor Vessel flange is
monitored by:
o Wide Range Refueling Water Level (L9053A for channel A and L9054A for channel B)
indication: Reaeteﬁlesse#Ref&ehng—level—méea&en—21 5%
e RVLIS: 62.8%
» Sightglass/Tygon: 340 in. WC

[Ref. 3]

This EAL is not applicable to decreases in flooded reactor cavity level (covered by AU2
EAHRUZ 1) untll such tlme as the level decreases to the level of the vessel ﬂange Fe;—BWRs—ff

esealatien—%e—GAQ-—weuké—be-appFepﬁate—Feﬁ-FlWRs—llf RP#Reactor Vessel Ievel contlnues to
decrease and reaches the Bottom ID of the RCS Loop;—- (Refueling Level, 0% RVLIS, 252 in.
sightglass), then escalation to CA2 would be appropriate. Note that the Bottom ID of the RCS
Loop Setpoint should-be-the-level-equalcorresponds to the bottom of the RPVReactor Vessel loop
penetration (not the low point of the loop).

KNPP Basis Reference(s):

N-RC-36E Draining the Reactor Coolant System, Rev. AE

N-RHR-34C RHR Operation at a Reduced Inventory Condition, Rev. N

SP 36-196A Refueling Water Level Indication System Transmitter Calibration, Rev. G
SP 36-082 Reactor Coolant System Leak Rate Check, Rev. AE

ES-1.3 Transfer to Containment Sump Recirculation, Rev. W

A-MDS-30 Miscellaneous Drains and Sumps (MDS) Abnormal Operation, Rev. N

2R o
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SYSTEM MALFUNCTION

Ccu3
Initiating Condition - NOTIFICATION-OF UNUSUAL EVENT I

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

Operating Mode Applicability: Cold Shutdown
Refueling

Example-Emergency Action Level: |

CU3.1. a—Loss of all offsite power to {site-spesific}-transformersBus 5 AND Bus 6 for GREATER
THANgreaterthan 15 minutes.

AND

b—At least {site-specific}laumberofone emergency diesel generator is & are-supplying
power to emergency-bussesBus 5 or Bus 6.

Basis:

Prolonged loss of AC power reduces required redundancy and potentially degrades the level of
safety of the plant by rendering the plant more vulnerable to a complete Loss of AC Power (e.g=
., Station Blackout). Fifteen minutes was selected as a threshold to exclude transient or
momentary power losses.

The 4160 VAC system is divided into six busses, two of which are Engineered Safety Function
(ESF) Busses 5 and 6. The ESF busses supply power to Safety Injection (SI) pumps, Residual
Heat Removal (RHR) pumps, containment heat removal equipment, etc.

Offsite power is available from the 345 kVAC and 138 kVAC systems. The 345 kVAC system is
connected to the North Appleton line, the Point Beach line, the main transformers, and transformer
T-10. The 345 kVAC is the normal supply to the 13.8 kVAC system through transformer T-10,
which feeds the Tertiary Auxiliary Transformer (TAT). The TAT normally provides power to ESF
bus 5. The TAT is not considered available to power both ESF busses in an emergency situation
due to its size. As a contingency, however, it is acceptable to use the TAT to power both ESF
busses when guidance for sequencing and monitoring TAT loads is available in the Control Room.
The Reserve Auxmary Transformer (RAT) and Main Auxiliary Transformer (MAT) provide backup
sources to bus 5, in that order.

The 138 kVAC system is connected to the Shoto/Mishicot line, the East Krok line and transformer
T-10. The 138 KVAC system is the normal supply to the Reserve Auxiliary Transformer (RAT) via
the East and West substation busses. (When the 345 kVAC system is unavailable, the 138 kVAC
system can supply power to transformer T-10 and the TAT.) The RAT normally provides power to
ESF bus 6. The TAT and MAT provide backup sources to bus 6 in that order.

When the main turbine generator is on line, generator output supplies power to the Main Auxiliary
Transformer (MAT) and the 4160 VAC busses. When the main turbine generator is off line, the
345 kVAC system can be aligned to backfeed the MAT. Note that the time required to effect the
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backfeed is likely longer than the fifteen-minute interval associated with this EAL. If shutdown plant
conditions have already established the backfeed, however, its power to the ESF busses may be
considered an offsite power source.

Following a loss of power, ECA 0.0 provides guidance to restore power to ESF busses. For the
purpose of classification under this EAL, offsite power sources include any of the following:

345 kVAC system supplying power to transformer T-10 and the TAT

138 kKVAC system supplying power to transformer T-10 and the TAT

138 kVAC system supplying power to the RAT

345 kKVAC system supplying power to the MAT on backfeed through the main transformers
when the main turbine generator is off line

KNPP Basis Reference(s):

1. ECA-0.0 Loss of All AC Power, Rev. AB

2. USAR Figure 8.2-2, Rev. 16

3. USAR Section 8.2.3, Rev. 18

4. GNP-08.04.01 Shutdown Safety Assessment, Rev. K
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SYSTEM MALFUNCTION

cu4
Initiating Condition ~ NOTIFICATION-OF UNUSUAL EVENT

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

Operating Mode Applicability: Cold Shutdown
Refueling

Example-Emergency-Action-LevelsiEmergency Action Levels: (CU4.1
or CU4.2)

CU4.1. An UNPLANNED event results in RCS temperature exceedingGREATER THAN -the
TFechnical-Specification-cold-shutdown-temperatureimit}200°F

CU4.2. Loss of all RCS temperature and RRVReactor Vessel level indication for >GREATER
THAN 15 minutes.

Basis:

This IC is included as an NOUE-UE because it may be a precursor of more serious conditions and,
as a result, is considered to be a potential degradation of the level of safety of the plant. In cold
shutdown the ability to remove decay heat relies primarily on forced cooling flow. Operation of the
systems that provide this forced cooling may be jeopardized due to the unlikely loss of electrical
power or RCS inventory. Since the RCS usually remains intact in the cold shutdown mode a large
inventory of water is available to keep the core covered. In cold shutdown the decay heat available
to raise RCS temperature during a loss of inventory or heat removal event may be significantly
greater than in the refueling mode. Entry into cold shutdown conditions may be attained within
hours of operating at power. Entry into the refueling mode procedurally may not occur for typically
100 hours {site-speecific}-or longer after the reactor has been shutdown. Thus the heatup threat
and therefore the threat to damaging the fuel clad may be lower for events that occur in the
refueling mode with irradiated fuel in the RRVReactor Vessel (note that the heatup threat could be
lower for cold shutdown conditions if the entry into cold shutdown was following a refueling). In
addition, the operators should be able to monitor RCS temperature and RR\/Reactor Vessel level
so that escalation to the alert level via CA4 or CA1 will occur if required.

During refueling the level in the RRVReactor Vessel will normally be maintained above the
RPVReactor Vessel flange. Refueling evolutions that decrease water level below the RRVReactor
Vessel flange are carefully planned and procedurally controlled. Loss of forced decay heat
removal at reduced inventory may result in more rapid inereaserises in RCS/RRVReactor Vessel
temperatures dependung on the time since shutdown Escalation to the Alert Ievel via CA4 is

Unlike the cold shutdown mode, normal means of core temperature indication and RCS level
indication may not be available in the refueling mode. Redundant means of RR\MReactor Vessel
level indication are therefore procedurally installed to assure that the ability to monitor level will not
be interrupted. However, if all level and temperature indication were to be lost in either the cold
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shutdown of refueling modes, EAL-2CU4.2 would result in declaration of an NOUE-Unusual Event |
if either temperature or level indication cannot be restored within 15 minutes from the loss of both
means of indication. Escalation to Alert would be via CA2 based on an inventory loss or CA4
based on exceeding its temperature criteria (200°F) [Ref. 1].

Reactor Vessel water level is normally monitored using the following instruments:
21158 Refueling Water Level Narrow Range (LS055A)

21159 Refueling Water Level B Wide Range (L9054A)

24068 Refueling Water Level A Wide Range (LS053A)

LI-41337 Reactor Cavity Lvi

Local Rx Vessel Level Sightglass/Tygon (252 in. to 645 in.)

RVLIS 41622 Train A

RVLIS 41623 Train B

Refueling Water Level B Wide Range instrument is calibrated to provide indication from the top of
active fuel (0% or 200 in. WC) to the refueling floor (68.5% or 645 in. WC). The Reactor Vessel
Level Indicating System (RVLIS) is part of the Post Accident Monitoring Instrumentation. RVLIS is
provided for verification and long term surveillance of core cooling and indicates from the bottom
of the RCS hot leg penetration (0% or 252 in. WC) to above the high point of the Reactor Vessel
head (100% or 419 in.). Procedures N-RC-36E, Draining the Reactor Coolant System, and N-
-RHR-34C, RHR Operation at a Reduced Inventory Condition, provide a cross-reference table of
indicated water levels and sightglass readings.

[Ref. 2, 3, 4]

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (200°F). N-0-01, Plant Startup from Cold
Shutdown Condition to Hot Shutdown Condition, specifies the use of the highest of the wide range,
RHR inlet, or Core Exit Thermocouples to monitor RCS temperature in the Cold Shutdown or
Refueling Mode.

The Emergency Director must remain attentive to events or conditions that lead to the conclusion
that exceeding the EAL threshold is imminent. If, in the judgment of the Emergency Director, an
imminent situation is at hand, the classification should be made as if the threshold has been
exceeded.

KNPP Basis Reference(s):

Technical Specifications, Modes Definition for Cold Shutdown, Amendment No. 172
N-RC-36E Draining the Reactor Coolant System, Rev. AE

N-RHR-34C RHR Operation at a Reduced Inventory Condition, Rev. N

SP-36-196A Refueling Water Level Indication System Transmitter Calibration, Rev. G
A-RHR-34 Abnormal Residual Heat Removal System Operation, Rev. Y

N-0-01 Plant Startup from Cold Shutdown Condition to Hot Shutdown Condition, Rev. Z

Simulater-Control-ReomwaltkdoewnrUSAR Figure 7.7-1, Plan-Vertical Panels and Consoles,
Rev. 18

N o o~ NS
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SYSTEM MALFUNCTION

CUS
Initiating Condition — NOTIFICATION-OF UNUSUAL EVENT |

Fuel Clad Degradation.

Operating Mode Applicability: Cold Shutdown
Refueling

Example-Emergency-Action-LevelsiEmergency Action Levels: (CU5.1
or CU5.2)

CU5.1. RCS Letdown Line (R-9) radlatlon monltor GREATER THAN 2000 mR/hr mdlcatlng fuel
clad degradation{S

tor than Tochnioal Snoeifeation ol le it

CU5.2. (Site-spesific}-Ceoolant sample activity value-GREATER THAN ANY of the following
indicating fuel clad degradation:

¢ 1.0 pCi/gram dose equivalent lodine-131 for more than 48 hours in one continuous
time interval

e 60 uCi/gram dose equivalent lodine-131.

. 91IE ]JCI/CC gross radloactlwty

Basis:

This IC is included as a NOUE because it is considered to be a potential degradation in the level of
safety of the plant and a potential precursor of more serious problems. EAL#CUS.1 addresses
RCS Letdown Line (R-9) site-spesific radiation monitor readings that provide indication of fuel clad
integrity [Ref. 4 & 5). EAL#2CU5.2 addresses coolant samples exceeding coolant technical
specifications for iodine spike [Ref. 1].

2000 mR/hr was calculated using the following:

0.01% fuel cladding defect equals 7.2E+1 mR/hr increase on R-9 [Ref. 4]
0.2745% fuel cladding defect equals 1.0 pCi/gram dose equivalent lodine-131 [Ref. 5].

Therefore 1976.4 mR/hr increase on R-9 is equal to 1.0 uCi/gram dose equivalent lodine-
131

R-9 background is equivalent to 56 mR/hr [Ref. 4], which is added to the calculated dose

rate above.
With the addition of background R-9 will read 2032.4 mR/hr (rounded to 2000 mR/hr) equal
to 1.0 uCi/gram dose equivalent lodine-131.
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Although the Technical Specification is applicable when average reactor coolant temperature is
GREATER THAN 500°F, it is appropriate that this EAL be applicable in cold shutdown and
refueling modes, as it indicates a potential degradation in the level of safety of the plant.

KNPP Basis Reference(s):

1. Technical Specifications LCO 3.1.c.1.A, Amendment No. 167
E-2021 Integrated Logic Diagram Radiation Monitoring, Rev. X
A-RC-36A High Reactor Coolant Activity, Rev. J

USAR Section 9, Rev. 16

CN-CRA-99-28 Rev. 1

o s~ DN
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SYSTEM MALFUNCTION

CuU6
Initiating Condition - NOTIFICATION-OF UNUSUAL EVENT |

UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability: Cold Shutdown

Refueling
E*ample—Eme:gency-Aetien—Levéls:Emergency Action Levels: (CUG.1
or CU6.2)

CUB.1. Loss of all {site-specificlist)-Table C-1 onsite communications capability affecting the
ability to perform routine operations.

Table C-1 Onsite Communications Systems

¢ Intraplant Paging (Gai-tronics)

¢ Sound powered phones

o PBX telephone system

o Personal communications system (PCS phones)
e Portable radio communications system

CUB.2. Loss of all {site-spesificist)-Table C-2 offsite communications capability.

Table C-2 Offsite Communications Systems

 PBX telephone system
¢ NRC FTS System (including ENS and HPN)
¢ Dial select phones

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of communications capability
that either defeats the plant operations staff ability to perform routine tasks necessary for plant
operations or the ability to communicate problems with offsite authorities. The loss of offsite
communications ability is expected to be significantly more comprehensive than the condition
addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform state and
local authorities of plant problems. This EAL is intended to be used only when extraordinary
means (e.g., relaying of information from radio transmissions, individuals being sent to offsite
locations, etc.) are being utilized to make communications possible.
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Site-spesific-list-forTable C-1 onsite communications loss —must—encompasses the loss of all
means of routine communications (e.g., commercial telephones, sound powered phone systems,

page party system and radios / walkie talkies). Due to its limited capability, the emergency gai-
tronics is not listed in Table C-1.

Site-specific-list-forTable C-2 offsite communications loss-must— encompasses the loss of all
means of communications with offsite authorities. This should-includes the NRC FTS System
(including Emergency Notification System - ENS and Health Physics Network — HPN)ENS,
commercial telephone lines, telecopy transmissions, and dedicated phone systems.

KNPP Basis Reference(s):
1. N-COM-44-CL Communications Systems CL, Rev. K
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SYSTEM MALFUNCTION

Cu7
Initiating Condition — NOTIFICATION-OF UNUSUAL EVENT |

UNPLANNED Loss of Required DC Power for GreaterthanGREATER THAN 15
Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling

Example-EmergencyEmergency Action Level: I
4—a-CU7.1 -UNPLANNED Loss of Vital DC power to-required-DGC-busses-based on{site-
specificy-bus-voltageindications LESS THAN 105 VDC on Train A AND Train B
Safeguards DC Distribution System.
AND

b—Failure to restore power to at least one required Train of the Safeguards DC
Distribution System BG-bus-within 15 minutes from the time of loss.

Basis:

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

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

{Site-specific)LESS THAN 105 VDC bus voltage sheuld—bels based on the minimum bus voltage

voltage-is-typically1+-81-Volis-per-cell: The loss of a safeguards DC traln conS|sts of a combmatlon
of loss of power to specified DC distribution panels. These panels include: BRA (BRB)-102, and
BRA (BRB)-104. In all cases, BRA (BRB)-102 panel indicating less than 105 VDC constitutes a
loss of the associated DC distribution train. However, a loss of power to the BRA (BRB) -104
panel, which does not have voltage indication, also constitutes a loss of the associated DC
distribution train.
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125 VDC safeguard main distribution cabinets (BRA-102 and BRB-102) supply two safeguard sub-
-distribution cabinets (BRA-104 and BRB-104) and provide for connection of safeguard batteries
(BRA-101 and BRB-101) to their associated battery chargers (BRA-108 and BRB-108). The
combination of low voltages on the specified distribution cabinets results in a total loss of vital 125
VDC power. The 125 VDC safeguards system powers circuit breaker control, Control Room
alarms, Control Room controls, diesel generator controls, and the Reactor Protection System. It is
also the standby power source to the AC inverters. BRA-102 and BRB-102 voltage is displayed on
Control Room indicators 4494001 and 4494002, respectively. Undervoltage is alarmed on Control
Room Sequence of Event Recorder (SER) points 490011196 and 490011200 and annunciators
447101A and 47101B, respectively.

Each of the 125 VDC batteries has been sized to carry the expected shutdown loads following a
reactor trip and a loss of all AC power for a period of eight hours without battery terminal voltage
falling below 105 VDC. This voltage value therefore incorporates a margin of at least 15 minutes of
operation before the onset of inability to operate loads. The nominal battery cell voltage is 2.20
VDC. Low battery terminal voltage activates Control Room SER point 49001832 and annunciator
47105A. The batteries are located in Battery Rooms A and B on the Turbine Building Mezzanine
Floor (606 ft el.).

KNPP Basis Reference(s):

USAR 8.2.2, Rev. 18

USAR 8.2.3, Rev. 18

Technical Specifications 3.7, Amendment No. 122

A-EDC-38, Abnormal DC Supply and Distribution System, Rev. Z
Plant Drawing 237127A-E233, Rev. AQ

o b=
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SYSTEM MALFUNCTION

Initiating Condition -~ NOHFICATION-OF UNUSUAL EVENT |

Inadvertent Criticality.

Operating Mode Applicability: Cold Shutdown
Refueling
Example-Emergency-Action-LevelsiEmergency Action Level:(1-or2)

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

Basis:

This IC addresses criticality events that occur in Cold Shutdown or Refueling modes (NUREG
NUREG 1449, Shutdown and Low-Power Operation at Commercial Nuclear Power Plants in the
United States) such as fuel mis-loading events and inadvertent dilution events. This IC indicates a
potential degradation of the level of safety of the plant, warranting an NOUE-Unusua!l Event |
classification. This IC excludes inadvertent criticalities that occur during planned reactivity changes
associated with reactor startups (e.g., criticality earlier than estimated) which are addressed in the
companion IC SU8.

This condition can be identified using period—menitors/startup rate monitormeters. The terms
“extended—and-“sustained” are-is used in order to allow exclusion of expected short term positive
periodsistartup rates from planned fuel bundle or control rod movements during core alteration-for
PWRs—-and—BWRs. These short term positive periods/starfup rates are the result of the
increaserise in neutron population due to subcritical multiplication.

This condition can be identified using startup rate meters (NI-31D/32D - Source Range Startup
Rate). :

Escalation would be by Emergency Director Judgment.

KNPP Basis Reference(s):
1. N-0-02 Plant Startup from Hot Shutdown to 35% Power, Rev. AN
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SYSTEM MALFUNCTION

CA1
Initiating Condition - ALERT

Loss of RCS Inventory.

Operating Mode Applicability: Cold Shutdown

Example-Emergency-Action-LevelsiEmergency Action Levels: (CA1.1
or CA1.2)

CA1.1. Loss of RCS inventory as indicated by one or more of the following:
¢ Wide Range Refueling Water Level LESS THAN RRVReactor-VesseHeveless
thankESSTHAN-8%
e RVLIS at0%
o Sightglass water level LESS THAN 252 in

low-low- ECCS astuat tpoint BWR)
{boltomID-ofthe RGSHoop}———————————————(PWR)

CA1.2. a——Loss of RCS inventory as indicated by unexplained level rise in any of the following:
¢ Containment Sump A

¢ Containment Sump C
o Liquid Waste Disposal System

it i L tankdoveld

AND
b——RCS level cannot be monitored for >GREATER THAN 15 minutes

Basis:

These example-EALs serve as precursors to a loss of ability to adequately cool the fuel. The
magnitude of this loss of water indicates that makeup systems have not been effective and may
not be capable of preventing further RRVReactor Vessel level decrease and potential core
uncovery. The 8% Refueling Level (0% RVLIS, 252 in. sightglass) threshold corresponds to the
bottom inside diameter of the RCS hot leg [Ref. 2]. ThlS condltlon will result in a mlnlmum
classification of Alert.

—The RWR-Bottom ID
of the RCS Eeep—hot leg Setponnt was chosen because at thls level remote RCS level indication
may be lost and loss of suction to decay heat removal systems has occurred. The Bottom ID of the
RCS hot legkoep Setpoint should-beis the level equal to the bottom of the RRV/Reactor Vessel
loop penetration (not the low point of the loop). The inability to restore and maintain level after
reaching this setpoint would therefore be indicative of a failure of the RCS barrier.

The elevation of the bottom of the RCS hot leg can be monitored by:
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o Wide Range Refueling Water Level (L9053A for channel A and L9054A for channel B)

indication:Reaster-Vessel/RefuelingleveHndication: 7.95% rounded to 8% for readability
RVLIS: 0%

Sightglass/Tygon: 252 in. WC

Reactor Vessel water level is normally monitored using the following instruments:
21158 Refueling Water Level Narrow Range (L9055A)

21159 Refueling Water Level B Wide Range (L9054A)

24068 Refueling Water Level A Wide Range (L9053A)

L1-41337 Reactor Cavity Lvi

Local Rx Vessel Level Sightglass/Tygon (252 in. to 645 in.)

RVLIS 41622 Train A

RVLIS 41623 [Ref 2]
RWIS-41623-Train B

fRef2t:

In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hours {site-
specific}-or longer after the reactor has been shutdown. Thus the heatup threat and therefore the
threat to damaglng the fuel clad may be lower for events that occur in the refueling mode with
irradiated fuel in the RPVReactor Vessel (note that the heatup threat could be lower for cold |
shutdown conditions if the entry into cold shutdown was following a refueling). The above forms
the basis for needing both a cold shutdown specific IC (CA1) and a refueling specific IC (CA2).

In the cold shutdown mode, if the RCS is pressurized then the refueling water level indication
(including sightglass / tygon) W||l not be in servnce In thls case, RVLlS wnll serve as the means for
declaration of this EAL.rermal-F

will-normally-be—available- However lf all level md:catlon were to be lost dunng a loss of RCS
inventory event, the operators would need to determine that RRMReactor Vessel inventory loss
was occurring by observing Containment Sump A, Containment Sump C and Liquid Waste
Disposal System level changes [Ref. 1, 5]. Each time annunciator CONTAINMENT SUMP A
LEVEL HIGH sump—and—tank—level-changes—is received, the corresponding leakrate within
containment is calculated from sump pump run history. Sump and tank level increaserises must be
evaluated against other potential sources of leakage such as cooling water sources inside the
containment to ensure they are indicative of RCS leakage [Ref. 1, 2, 4]. The 15-minute duration for |
the loss of level indication was chosen because it is half of the CS1 Site Area Emergency EAL
duration. The 15-minute duration allows CA1 to be an effective precursor to CS1. Significant fuel
damage is not expected to occur until the core has been uncovered for greater than 1 hour per the
analysis referenced in the CS1 basis. Therefore this EAL meets the definition for an Alert
emergency.

The difference between CA1 and CA2 deals with the RCS conditions that exist between cold
shutdown and refueling mode applicability. In cold shutdown the RCS will normally be intact and
standard RCS inventory and level monitoring means are available. In the refueling mode the RCS
is not intact and RRVReactor Vessel level and inventory are monitored by different means.
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If RRVReactor Vessel level continues to decrease then escalation to Site Area Emergency will be |
via CS1 (Loss of Inventory Affecting Core Decay Heat Removal Capability with Irradiated Fuel in
the RRV/Reactor Vessel).

KNPP Basis Reference(s):

1.

a b~ obd

N-RC-36E Draining the Reactor Coolant System, Rev. AE

SP-36-196A Refueling Water Level Indication System Transmitter Calibration, Rev. G
SP-36-082 Reactor Coolant System Leak Rate Check, Rev. AE

ES-1.3 Transfer to Containment Sump Recirculation, Rev. W

N-RHR-34C RHR Operation at a Reduced Inventory Condition, Rev. N
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SYSTEM MALFUNCTION

CA2
Initiating Condition -- ALERT

Loss of RRVReactor Vessel Inventory with Irradiated Fuel in the RRVReactor Vessel. |

Operating Mode Applicability: Refueling

Example-Emergency-Action-LevelsiEmergency Action Levels: (CA2.1
or CA2.2)

CA2.1. Loss of RCS mventory as indicated by Wide Range Refueling Water Level LESS THAN
8% (0% RVLIS, 252 in. sightglass) Less-of-RPVReactorVesselinventory-as-indicated-by
RRVReactorVesseHaveHessthapkESSTHAN-

CA2.2. a——Loss of RR\VReactor Vessel inventory as indicated by unexplained level rise in any
of the following:
e Containment Sump A

¢ Containment Sump C
e Liquid Waste Disposal System
(i ifig) L 4ankleveh

AND

b——RPVReactor Vessel level cannot be monitored for *xGREATER THAN 15 minutes

Basis:

These example EALs serve as precursors to a loss of heat removal. The magnitude of this loss of
water indicates that makeup systems have not been effective and may not be capable of
preventing further RRMReactor Vessel level decrease and potential core uncovery. The 8%
Refueling Level (0% RVLIS, 252 in. sightglass) threshold corresponds to the bottom inside
dlameter of the RCS loop [Ref 2]. This condmon wnIl result in a mlmmum classn" catlon of Alert

~The Bottom ID of the RCS l:eep—hot leg
Setpoint was chosen because at this level remote RCS level indication may be lost and loss of
suction to decay heat removal systems may occur. The Bottom ID of the RCS hot legkeep
Setpoint should-beis the level equal to the bottom of the RRVReactor Vessel loop penetration (not
the low point of the loop). The inability to restore and maintain level after reaching this setpoint
would therefore be indicative of a failure of the RCS barrier.

The elevation of the bottom of the RCS hot leg can be monitored by:
e Wide Range Refueling Water Level (L9053A for channel A and L9054A for channel B)

indicationReaster\VesselRefuelinglevelindication: 7.95% rounded to 8% for readability
¢ RVLIS: 0%
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¢ Sightglass/Tygon: 252 in. WC

Reactor Vessel water level is normally monitored using the following instruments:
o 21158 Refueling Water Level Narrow Range (L9055A)

21159 Refueling Water Level B Wide Range (L9054A)

24068 Refueling Water Level A Wide Range (L9053A)

LI-41337 Reactor Cavity Lvl

Local Rx Vessel Level Sightglass/Tygon (252 in. to 645 in.)

RVLIS 41622 Train A

RVLIS 41623 Train B

[Ref. 2]

In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hours {site-
specific}-or longer after the reactor has been shutdown. Thus the heatup threat and therefore the
threat to damaging the fuel clad may be lower for events that occur in the refueling mode with
irradiated fuel in the RPVReactor Vessel (note that the heatup threat could be lower for cold
shutdown conditions if the entry into cold shutdown was following a refueling). The above forms
the basis for needing both a cold shutdown specific IC (CA1) and a refueling specific IC (CA2).

In the refueling mode, normal means of RRVReactor Vessel level indication may not be available.
Redundant means of RRVReactor Vessel level indication will be normally installed (including the
ability to monitor level visually) to assure that the ability to monitor level will not be interrupted.
However, if all level indication were to be lost during a loss of RCS inventory event, the operators
would need to determine that RRVReactor Vessel inventory loss was occurring by observing
Containment Sump A, Containment Sump C and Liquid Waste Disposal System level changes
[Ref. 1, 5]. Each time annunciator CONTAINMENT SUMP A LEVEL HIGH sump-and-tank-level
changesis received, the corresponding leakrate within containment is calculated from sump pump
run history. [Ref. 1, 2, 3] Sump and tank level increaserises must be evaluated against other
potential sources of leakage such as cooling water sources inside the containment to ensure they
are indicative of RCS leakage. The 15-minute duration for the loss of level indication was chosen
because it is half of the CS2 Site Area Emergency EAL duration. The 15-minute duration allows
CAZ2 to be an effective precursor to CS2. Significant fuel damage is not expected to occur until the
core has been uncovered for greater than 1 hour per the analysis referenced in the CS2 basis.
Therefore this EAL meets the definition for an Alert.

The difference between CA1 and CA2 deals with the RCS conditions that exist between cold
shutdown and refueling mode applicability. In cold shutdown the RCS will normally be intact and
standard RCS inventory and level monitoring means are available. In the refueling mode the RCS
is not intact and RRVReactor Vessel level and inventory are monitored by different means.

If RRVReactor Vessel level continues to decrease then escalation to Site Area Emergency will be

via CS1 (Loss of Inventory Affecting Core Decay Heat Removal Capability with Irradiated Fuel in
the RRVM/Reactor Vessel).
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KNPP Basis Reference(s):

1. N-RC-36E Draining the Reactor Coolant System, Rev. AE

SP-36-196A Refueling Water Level Indication System Transmitter Calibration, Rev. G
SP-36-082 Reactor Coolant System Leak Rate Check, Rev. AE

ES-1.3 Transfer to Containment Sump Recirculation, Rev. W

N- RHR-34C RHR Operation at a Reduced Inventory Condition, Rev. N

o K~ 0N
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SYSTEM MALFUNCTION

CA3
Initiating Condition - ALERT

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

Operating Mode Applicability: Cold Shutdown

Refueling
Defueled

Example-EmergencyEmergency Action Level:

CA3.1. a—Loss of ALL efisite-power to Bus 5 AND Bus 6 for GREATER THAN 15 minutes.
to-{s o) : .
AND

Basis:

Loss of all AC power compromises all plant safety systems requiring electric power including RHR,
ECCS, Containment Heat Removal, Spent Fuel Heat Removal and the Ultimate-Heat-SinkService
Water System. When in cold shutdown, refueling, or defueled mode the event can be classified as
an Alert, because of the significantly reduced decay heat, lower temperature and pressure,
increasing the time to restore one of the emergency busses, relative to that specified for the Site
Area Emergency EAL. Escalating to Site Area Emergency-1G-8S4, if appropriate, is by Abnormal
Rad Levels / Radiological Effluent, or Emergency Director Judgment ICs. Fifteen minutes was
selected as a threshold to exclude transient or momentary power losses.

This EAL is indicated by the loss of all offsite and onsite AC power to the 4160 VAC ESF busses.
Offsite power sources include the 345 KVAC system or 138 kVAC system to the Tertiary Auxiliary
Transformer (TAT), the 345 kVAC system or 138 kVAC system to the Reserve Auxiliary
Transformer (RAT), and the 345 kVAC system to the Main Auxiliary Transformer (MAT) on
backfeed through the main transformers. Note that the time required to effect a backfeed to the
MAT is likely longer than the fifteen-minute interval. If eff-nermalshutdown plant conditions have
already established the backfeed, however, its power to the ESF busses may be considered an
offsite power source. Onsite power sources consist of Diesel Generator A to Bus 5 and Diesel
Generator- B to Bus 6. [Ref. 1, 2, 3, 4, 5].

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

1. ECA-0.0 Loss of All AC Power, Rev. AB

USAR Figure 8.2-2, Rev. 16

USAR Section 8.2.3, Rev. 18

USAR Section 8.2.4, Rev. 18

GNP-08.04.01 Shutdown Safety Assessment, Rev. K

A
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SYSTEM MALFUNCTION

CA4

Initiating Condition - ALERT

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

Operating Mode Applicability: Cold Shutdown

Refueling

Example-Emergency-Action-Levels:Emergency Action Levels: (EAL
CA4.1 or CA4.2 or CA4.3)

CA4.1.

CA4.2.

CA4.3.

With CONTAINMENT CLOSURE NOT established
and-AND

RCS integrity pot-NOT established,-a
AAn UNPLANNED event results in RCS temperature exceedingGREATER THAN the

TFechnical-Specification-cold-shutdown-temperatureimit200°F.

With CONTAINMENT CLOSURE established-ard
AND

RCS integrity pot-NOT established e—OR Wide Range Refueling Water Level LESS
THAN Refueling-LevelHL-ESS-THAN-OR-EQUAL-TO-17.0%RCS-nventory-reduced,

A

an UNPLANNED event results in RCS temperature exceedingGREATER THAN the

Ieehmeal$pee;ﬁeat+e;+eeld—shu449wn4empeca&u¢e4+m4200°F for greater-thanGREATER
THAN 20 minutes**

*NoteNOTE: If RHR system is in operation within this time frame and RCS temperature
is being reduced then this EAL is not applicable.

An UNPLANNED event results in RCS temperature exceedingGREATER THAN the

Fechnical—Specification—eold—shutdown—temperature—limit200°F for GREATER

THANgreaterthar 60 minutes*.* of
OR

Rresults in an RCS pressure increase of GREATER THANgreater-than {site-specific}10
psig.

*NOTE Nete: If RHR system is in operation within this time frame and RCS temperature
is being reduced then this EAL is not applicable.
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Basis:

EAL1CA4.1 addresses complete loss of functions required for core cooling during refueling and
cold shutdown modes when neither CONTAINMENT CLOSURE nor RCS integrity are established.
RCS integrity is in place when the RCS pressure boundary is in its normal condition for the cold
shutdown mode of operation (e.g., reactor head on with studs tensioned, S/G and PRZR man-
ways installed, PRZR safety valves installed, no freeze seals or nozzle dams). No delay time is
allowed for EAL4-CA4.1 because the evaporated reactor coolant that may be released into the
Containment during this heatup condition could also be directly released to the environment.

EAL-2CA4.2 addresses the complete loss of functions required for core cooling for *=GREATER
THAN 20 minutes during refueling and cold shutdown modes when CONTAINMENT CLOSURE is
established but RCS integrity is not established or RCS inventory is reduced (e.g., mid loop
operation-ir-RPWRs). As in EAL4CA4.1, RCS integrity should be assumed to be in place when the
RCS pressure boundary is in its normal condition for the cold shutdown mode of operation (e.g.,
reactor head on with studs tensioned, S/G and PRZR man-ways installed, PRZR safety valves
installed, no freeze seals or nozzle dams).{e-g—no-freeze-seals-ornozzle-dams): The allowed 20
minute time frame was included to allow operator action to restore the heat removal function, if
possible. The allowed time frame is consistent with the guidance provided by Generic Letter 88-17,
"Loss of Decay Heat Removal" (discussed later in this basis) and is believed to be conservative
given that a low pressure Containment barrier to fission product release is established. The Note
4-for CA4.2 indicates that EAL2CA4.2 is not applicable if actions are successful in restoring an
RCS heat removal system to operation and RCS temperature is being reduced within the 20
minute time frame. Wide Range Refueling Water Level is measured by L8053A for channel A and
L90S4A for channel B.

EAL-3CA4.3 addresses complete loss of functions required for core cooling for >GREATER THAN
60 minutes during refueling and cold shutdown modes when RCS integrity is established. As in
EAL—CA4.1 and 2CA4.2, RCS integrity should be considered to be in place when the RCS
pressure boundary is in its normal condition for the cold shutdown mode of operation (e.g., reactor
head on with studs tensioned, S/G and PRZR man-ways installed, PRZR safety valves installed,
no freeze seals or nozzle dams). The status of CONTAINMENT CLOSURE in this EAL is
immaterial given that the RCS is providing a high pressure barrier to fission product release to the
environment. The 60 minute time frame should allow sufficient time to restore cooling without
there being a substantial degradation in plant safety. The {site—specific}10 psig pressure
increaserise covers situations where, due to high decay heat loads, the time provided to restore
temperature control, should be less than 60 minutes. RCS Pressure Narrow Range instrument PI-
420 and PPCS/SPDS point PO420A are capable of measunng pressure to Iess than 10 psxg [Ref
3 27] The Note for CA4 :

g;ea4er—than—49—ps+g— Nete—'l—md:cates that EAL—30A4 3 is not appllcable if act;ons are successful
in restoring an-RGS-heat-removalthe RHR system to operation and RCS temperature is being
reduced within the 60 minute time frame assuming that the RCS pressure increaserise has
remained less than the site specific pressure value.

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (200°F). N-0-01, Plant Startup from Cold
Shutdown Condition to Hot Shutdown Condition, specifies the use of the highest of the wide range,
RHR inlet, or Core Exit Thermocouples to monitor RCS temperature in the Cold Shutdown or
Refueling Mode.

[Ref. 2, 3)]
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Escalation to Site Area Emergency would be via CS1 or CS2 should boiling result in significant
RRVReactor Vessel level loss leading to core uncovery.

A loss of Technical Specification components alone is not intended to constitute an Alert. The
same is true of a momentary UNPLANNED excursion above 200 degrees —F when the heat |
removal function is available.

The Emergency Director must remain alert to events or conditions that lead to the conclusion that
exceeding the EAL threshold is imminent. If, in the judgment of the Emergency Director, an
imminent situation is at hand, the classification should be made as if the threshold has been
exceeded.
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KNPP Basis Reference(s):
1. Technical Specifications, Modes Definition for Cold Shutdown, Amendment No. 172

2. A-RHR-34 Abnormal Residual Heat Removal System Operation, Rev. Y

3. N-0-01 Plant Startup from Cold Shutdown Condition to Hot Shutdown Condition, Rev. Z
Simulator-GControl-Room-walkdown

N-CCI-56A Open Containment Boundary Tracking, Rev. F

GNP-08.04.01 Shutdown Safety Assessment, Rev. K

N-O-05 Plant Cooldown from Hot Shutdown to Cold Shutdown Condition 1, Rev. AY
N-RC-36E Draining the Reactor Coolant System, Rev. AE

N o o s
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SYSTEM MALFUNCTION

CS$1
Initiating Condition - SITE AREA EMERGENCY

Loss of RRVReactor Vessel lnventory Affecting Core Decay Heat Removal |
Capability.

Operating Mode Applicability: Cold Shutdown

Example-Emergency-Action-LevelsiEmergency Action Levels: (CS1.1
or CS1.2)

CS1.1. With CONTAINMENT CLOSURE sret-NOT established: l

a. RRMReactor Vessel inventory as indicated by Wide Range Refueling Water
LevelRRVMReasctor VesseHevelHess-thanLESS THAN 7%-}

OR

b. RRVReactor Vessel level cannot be monitored for >~GREATER THAN 30 minutes
with a loss of RRVReactor Vessel inventory as indicated by unexplained level rise in

any of the following:{site-specific}-sump-and-anklevelinerease

+e Containment Sump A
e Containment Sump C

e Liquid Waste Disposal Syétem

CS1.2. With CONTAINMENT CLOSURE established:

a. RPVMReactor Vessel inventory as indicated by Wide Range Refueling Water
RPRVReactor-Vessel-Llevel less-thar-EQUAL TO 0%-Refueling-Leve!

OR

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

5.+ Unexplained Containment Sump A, Containment Sump C, OR Liquid Waste
Disposal System level rise

ot ic) ¢ tankloveld

o Erratic Source Range Monitor Indication

Basis:

Under the conditions specified by this IC, continued decrease in RRMReactor Vessel level is
indicative of a loss of inventory control. Inventory loss may be due to ar RRMReactor Vessel
breach, pressure boundary leakage, or continued boiling in the RRVReactor Vessel.
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In cold shutdown the decay heat available to raise RCS temperature during a loss of inventory or
heat removal event may be significantly greater than in the refueling mode. Entry into cold
shutdown conditions may be attained within hours of operating at power or hours after refueling is
completed. Entry into the refueling mode procedurally may not occur for typically 100 hours {sie-
specific}-or longer after the reactor has been shutdown. Thus the heatup threat and therefore the
threat to damaging the fuel clad may be lower for events that occur in the refueling mode with
irradiated fuel in the RPVMReactor Vessel (note that the heatup threat could be lower for cold
shutdown conditions if the entry into cold shutdown was following a refueling). The above forms
the basis for needing both a cold shutdown specific IC (CS1) and a refueling specific IC (CS2).

In the cold shutdown mode, normal RCS level and reactor vessel level indication systems (RVLIS)
will normally be available. If the RCS is pressurized, then the Wide Range Refueling Water Level
indication will not be in service. However, if all level indication were to be lost during a loss of RCS
inventory event, the operators would need to determine that RRVReactor Vessel inventory loss
was occurring by observing sump and tank level changes. RVLIS indication is considered lost if
leakage reduces RCS level below its_indicating range. Each time annunciator CONTAINMENT

SUMP A LEVEL HIGH is received, the corresponding leakrate within containment is calculated

. from sump pump run history. [Ref. 1, 5] Sump and tank level increases must be evaluated against
other potential sources of leakage such as cooling water sources inside the containment to ensure
they are indicative of RCS leakage.

When Reactor Vessel water level drops to 616 ft 4 in. el., the level associated without
CONTAINMENT CLOSURE established, level is six inches below the bottom of the RCS hot leg
vessel penetration. This level can be monitored by Wide Range Refueling Water Level (LS053A
for channel A and L9054A for channel B) indication at 7.1% (rounded to 7% for readability). The
following indications are off scale low and as such are not available:

e RVLIS: <0%

e Sightglass/Tygon level equal to 246 in. WC.

When Reactor Vessel water level drops to 612 ft 4 in. el, the level associated with

CONTAINMENT CLOSURE established, core uncovery is about to occur. Wide Range Refueling
Water Level indication of 0% is approximately the top of active fuel.

[Ref. 1, 2]
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The 30-minute duration allowed when CONTAINMENT CLOSURE is established allows sufficient
time for actions to be performed to recover needed cooling equipment and is considered to be
conservative given that level is being monitored via CS1 and CS2. Fer-RPWRs-the-Eeffluent release

Thus, for-both-PWR-and-BWR-declaration of a Site Area Emergency is warranted under the |
conditions specified by the IC. Escalation to a General Emergency is via CG1 (Loss of
RPVReactor Vessel Inventory Affecting Fuel Clad Integrity with Containment Challenged with
Irradiated Fuel in the RRMReactor Vessel) or radiological effluent IC AG1 (Offsite Dose Resulting
from an Actual or Imminent Release of Gaseous Radioactivity Exceeds 1000 mRem TEDE or
5000 mRem Thyroid CDE for the Actual or Projected Duration of the Release Using Actual
Meteorology).
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KNPP Basis Reference(s):

N-RC-36E Draining the Reactor Coolant System, Rev. AE

SP-36-196A Refueling Water Level Indication System Transmitter Calibration, Rev. G
N-CCI-56A Open Containment Boundary Tracking, Rev. F

GNP-08.04.01 Shutdown Safety Assessment, Rev. K

SP-36-082 Reactor Coolant System Leak Rate Check, Rev. AE

ES-1.3 Transfer to Containment Sump Recirculation, Rev. W

N-0-02 Plant Startup from Hot Shutdown to 35% Power, Rev. AN

A-MDS-30 Miscellaneous Drains and Sumps (MDS) Abnormal Operation, Rev. N

© N O O~ DN~
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SYSTEM MALFUNCTION

CS2
Initiating Condition - SITE AREA EMERGENCY

Loss of RPV/Reactor Vessel Inventory Affecting Core Decay Heat Removal Capability
with Irradiated Fuel in the RRVReactor Vessel.

Operating Mode Applicability: Refueling
Example-Emergency-Action-LevelsiEmergency Action Levels: (CSs2.1
or CS2.2)
CS2.1. With CONTAINMENT CLOSURE -NOT established:
a. RPMReactor Vessel inventory as indicated by Wide Range Refueling Water Level
LESS THAN 7% Reactor-\essel-inventon-as-indicated-by-RPVReactor-MesseHevel
less thanLESS THAN{s# ifictevel)
OR

b. RRVReactor Vessel level cannot be monitored with Indication of core uncovery as |
evidenced by one or more of the following:
¢ Containment High-RangeArea Radiation Monitor (R-2) reading GREATER |
THAN 100 mRem/hr
e Erratic Source Range Monitor Indication

Eg“ E 't .ﬁ J . I- ’. l
CS2.2. With CONTAINMENT CLOSURE established |

a. RRVReactor Vessel inventory as indicated by Wide Range Refueling Water Level
RPVReactor-VesselHeve! less-thar-EQUAL TO 0%-Refueling-LevelFOAE

OR

b. RRVReactor Vessel level cannot be monitored with Indication of core uncovery as |
evidenced by one or more of the following:
¢ Containment High-RangeArea Radiation Monitor (R-2) reading >-GREATER ‘
THAN {site-spesific}-setpoint100 mRem/hr

o Erratic Source Range Monitor Indication

T ource Rards Menite |

Basis:

Under the conditions specified by this IC, continued decrease in RRMReactor Vessel level is
indicative of a loss of inventory control. Inventory loss may be due to an RRVReactor Vessel

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

When Reactor Vessel water level drops to 616 ft 4 in. el, the level associated without
CONTAINMENT CLOSURE established, level is six inches below the bottom of the RCS hot leg
vessel penetration. This level can be monitored by Wide Range Refueling Water Level (L9053A
for channel A and L9054A for channel B) indication at 7.1% (rounded to 7% for readability). The
following indications are off scale low and as such are not available:

e RVLIS: <0%

¢ Sightglass/Tygon level equal to 246 in. WC.

When Reactor Vessel water level drops to 612 ft 4 in. el.,, the level associated with
CONTAINMENT CLOSURE established, core uncovery is about to occur. Wide Range Refueling
Water Level indication of 0% is approximately the top of active fuel.

[Ref. 1, 2]

In Refuel mode at the levels of interest, RVLIS is unavailable but alternate means of level
indication (refueling level) are installed to assure that the ability to monitor level will not be
interrupted. If all means of level monitoring are not available, however, the Reactor Vessel
inventory loss may be detected by the following indirect methods:

e As water level in the Reactor Vessel lowers, the dose rate above the core will rise. The
dose rate due to this core shine should result in an unplanned alarm on the Containment
Area Monitor (R-2). R-2 is used instead of the high range containment monitors because if
a small amount of fuel was uncovered, the location of the high range monitors would
preclude them reading on scale. Therefore the alarm setpoint of R-2 was selected to
indicate a rise in containment radiation resulting from the conditions of this EAL [Ref. 8]}.

KNPP 6-C-38 10/22/04




o Post-TMI studies indicated that the installed nuclear instrumentation will operate erratically
when the core is uncovered and Source Range Monitors (SRM) N-31B and N-32B can be
used as a tool for making such determinations. SRM count rate can also be indicated in the
Control Room by the audible SRM count rate monitor.

For—PRWRs—the—eEffluent release is not expected with closure—~CONTAINMENT CLOSURE
established.

Thus, for-both-PWR-and-BWR-declaration of a Site Area Emergency is warranted under the |
conditions specified by the IC. Escalation to a General Emergency is via CG1 (Loss of
RRVReactor Vessel Inventory Affecting Fuel Clad Integrity with Containment Challenged with
Irradiated Fuel in the RPVReactor Vessel) or radiological effluent IC AG1 (Offsite Dose Resulting
from an Actual or Imminent Release of Gaseous Radioactivity Exceeds 1000 mRem TEDE or
5000 mRem Thyroid CDE for the Actual or Projected Duration of the Release Using Actual
Meteorology).
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KNPP Basis Reference(s):

N-RC-36E Draining the Reactor Coolant System, Rev. AE

SP-36-196A Refueling Water Level Indication System Transmitter Calibration, Rev. G
N-CCI-56A Open Containment Boundary Tracking, Rev. F

GNP-08.04.01 Shutdown Safety Assessment, Rev. K

SP-36-082 Reactor Coolant System Leak Rate Check, Rev. AE

ES-1.3 Transfer to Containment Sump Recirculation, Rev. W

N-0-02 Plant Startup from Hot Shutdown to 35% Power, Rev. AN

C11622, Determination of R-2 Reading with Loss of Inventory, Rev. 0

@O NGNS
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SYSTEM MALFUNCTION

Initiating Condition -- GENERAL EMERGENCY

CG1

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

Operating Mode Applicability: Cold Shutdown

Refueling

Example-EmergencyEmergency Action Level: {(1-anrd-2-and-3)

CG1.1. Loss of RRM—Reactor Vessel inventory as indicated by unexplained level rise in

Containment Sump A, Containment Sump C OR Liquid Waste Disposal System
AND

Reactor Vessel Level (a or b):

{site-spesific}-sump-and-{anklevebincrease
2——RP\Level:

KNPP

a. EbUAL TO 0% Wide Range Refueling Water Level Refueling-LevelHess-than

TFOAE-for- =.GREATER THAN- 30 minutes
OR

b. cannot be monitored with {ndication-indication of core uncovery for xGREATER

THAN 30 minutes as evidenced by one or more of the following:

¢ Containment High-RangeArea Radiation Monitor (R-2) reading >GREATER

THAN {site-specific}-setpoint100 mRem/hr
o Erratic Source Range Monitor Indication
AND
3—

{éite—speeiﬁe}-ilndication of CONTAINMENT challenged as indicated by one or more of

the following:

o Explosive-mixture-insideGREATER THAN OR EQUAL TO 6% hydrogen in

containment
e CONTAINMENT CLOSURE NOT established
6.« CONTAINMENT pRressure above-{site-specific}-value:

o 46 psig |F Containment Integrity or Reduced Inventory Containment

Integrity is established
OR
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e 46 psig IF -Refueling Containment Integrity is established with no loop seal
penetrations installed at Penetration 42N or 43N.

OR

e 0.6 psig IF Refueling Containment Integrity is established with loop seal
penetration installed at either Penetration 42N or 43N.

Basis:

Eor—EAL—1—iln the cold shutdown mode, normal RCS level and RRV—Reactor Vessel level
instrumentation systems will normally be available. If the RCS is pressurized, then the Wide
Range Refueling Water Level indication will not be in service. However, if all level indication were
to be lost during a loss of RCS inventory event, the operators would need to determine that RRV
Reactor Vessel inventory loss was occurring by observing sump and tank level changes. RVLIS
indication is considered lost if leakage reduces RCS level below its indicating range.

For-EAL—HIn the refueling mode, normal means of RRV-Reactor Vessel level indication may not
be available. Redundant means of RR\-Reactor Vessel level indication will be normally installed
(including the ability to monitor level visually) to assure that the ability to monitor level will not be
interrupted. However, if all level indication were to be lost during a loss of RCS inventory event, the
operators would need to determine that RRV-Reactor Vessel inventory loss was occurring by
observing sump and tank level changes. Wide Range Refueling Water Leve! is measured by
L9053A for channel A and L9054A for channel B.

Containment Sump A, Containment Sump C or Liquid Waste Disposal System level changes may
be indicative of a loss of RCS inventory. Containment Sump A receives all liquid waste from floor
and equipment drains inside containment including that from Containment Sump C. Each time
annunciator CONTAINMENT SUMP A LEVEL HIGH is received, the corresponding leakrate within
containment is calculated from sump pump run history. [Ref. 1, §8] Sump level rises must be
evaluated against other potential sources of leakage such as cooling water sources inside the
containment to ensure they are indicative of RCS leakage. [Ref. 4419]

EAL-2This EAL represents the inability to restore and maintain RRVReactor Vessel level to above
the top of active fuel.. Fuel damage is probable if RRVReactor Vessel level cannot be restored, as
_available decay heat will cause boiling, further reducing the RRVReactor Vessel level. When
Reactor Vessel water level drops to 612 ft 4 in. el., core uncovery is about to occur. Wide Range
Refueling Water Level indication of 0% is approximately the top of active fuel. [Ref. 2]
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If all means of level monitoring are not available, the Reactor Vessel inventory loss may be
detected by the following indirect methods:

¢ As water level in the Reactor Vessel lowers, the dose rate above the core will rise. The
dose rate due to this core shine should result in an unplanned alarm on the Containment
Area Monitor (R-2). R-2 is used instead of the high range containment monitors because if
a small amount of fuel was uncovered, the location of the high range monitors would
preclude them reading on scale. Therefore the alarm setpoint of R-2 was selected to
indicate a rise in containment radiation resulting from the conditions of this EAL- [Ref. 3].

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

The GE is declared on the occurrence of the loss or imminent loss of function of all three barriers.
Based on the above discussion, RCS barrier failure resulting in core uncovery for 30 minutes or
more may cause fuel clad failure. With the CONTAINMENT breached or challenged then the
potential for unmonitored fission product release to the environment is high. This represents a
direct path for radioactive inventory to be released to the environment. This is consistent with the
definition of a GE.

inthe-contextof- EAL-3,-CONTAINMENT CLOSURE is the action taken to secure containment and
its associated structures, systems, and components as a functional barrier to fission product
release under existing plant conditions. CONTAINMENT CLOSURE should not be confused with
Rrefueling Ceontainment lintegrity as described in ﬁned-—m—teehmeal—spee;ﬁeahensN -FH-53-CLA or
CLB [Ref 6, 7). Reduced Inventory Containment Integrity is described in N-CCI-56A-CLA or CLB
[Ref 9, 10]. Site shutdown contingency plans typically provide for re-establishing CONTAINMENT
CLOSURE following a loss of heat removal or RCS inventory functions. If the closure is re-
established prior to exceeding the temperature or level thresholds of the RCS Barrier and Fuel
Clad Barrier EALSs, escalation to GE would not occur.

The site-spesific-pressure at which CONTAINMENT is considered challenged may-changeis based
on the condition of the CONTAINMENT. #When the Unit is in the cold shutdown mode and the
CONTAINMENT is fully intact, Containment is considered challenged at then—the—s;te-speeﬁe
setpoint-should-be—equivalent—to—the-CONTAINMENT design pressure of 46 psig. Refueling
CONTAINMENT Integrity establishes normal CONTAINMENT isolation except that penetrations
42N and 43N may have loop seal penetrations installed. When a loop seal penetration is installed,
CONTAINMENT is considered challenged when CONTAINMENT pressure exceeds 0.6 psig. If
fiber optic penetration is installed with no loop seal penetration installed, CONTAINMENT is
consndered challenged at fuII CONTAINMENT deS|gn pressure of 46 psig. [Ref -1520 and
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In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a core
uncovery could result in an explosive mixture of dissolved gasses in CONTAINMENT. However,
CONTAINMENT monitoring and/or sampling should be performed to verify this assumption and a
General Emergency declared if it is determined that an explosive mixture exists. When hydrogen
and oxygen concentrations reach or exceed the deflagration limits (equal to or greater than 6%
hydrogen), loss of the containment barrier is possible [Ref. 813, 150, 161]. Containment hydrogen
concentration can be obtained from PPCS/SPDS point X8001A and X8002A, or Control Room
meters 41615 and 41616.

KNPP Basis Reference(s):
N-RC-36E Draining the Reactor Coolant System, Rev. AE
SP-36-196A Refueling Water Level Indication System Transmitter Calibration, Rev. G

C11622, Determination of R-2 Reading with Loss of Inventory, Rev. 0

N-0-02 Plant Startup from Hot Shutdown to 35% Power, Rev. AN

N-RHR-34C-CL Requirements for Entering Reduced Inventory Checklist, Rev. H
N-FH-53-CLA Refueling Containment Integrity CL, S/G Secondary Side Intact, Rev. G
N-FH-53-CLB Refueling Containment Integrity CL, S/G Secondary Side Open, Rev. G
N-CCI-56A Open Containment Boundary Tracking, Rev. F

N-CCI-56A-CLA Reduced Inventory Cntmt Integrity Checklist — SG Secondary Side Intact,
Rev. K

. N-CCI-56A-CLB Reduced Inventory Cntmt Integrity Checklist — SG Secondary Side Open,
Rev. J

11. GNP-08.04.01 Shutdown Safety Assessment, Rev. K

12. EPIP-TSC-07 RV Head Venting time Calculation, Rev. J

13. M-403 Reactor Building Vent System Post-LOCA Hydrogen Control, Rev. Y
14. Technical Specifications Table 3.5.6, Amendment No. 105

15. FR-C.1 Response to Inadequate Core Cooling, Rev. N

16. N-RBV-18C POST-LOCA Hydrogen Control, Rev. K

17. F-0.5 Containment, Rev. F

18. USAR Section 5.2.1, Rev. 16

19. SP-36-082 Reactor Coolant System Leak Rate Check, Rev. AE
20. DCR1811, Refueling Containment Loop Seal

21. DCR 2167, New Refueling Containment Cableway
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| Table 5-F-10
Recognition Category F
Fission Product Barrier Degradation

INITIATING CONDITION MATRIX

See-Table-3-for-BWR-Example-EALs
See-Table-4-forPWR-Example-EALs

| GENERAL EMERGENCYNO SITE AREA EMERGENCY ALERT UE

Loss of ANY Two Barriers AND . .

. Loss or Potential Loss of ANY ANY Loss or ANY Potential Loss ANY Loss or ANY Potential Loss

FG1 'é:?ﬁ or Potential Lossof Third  FS1 4 Barriers FAT  ofEITHER Fuel Clad ORRCS  FU1  of Containment
Op. Modes: Power-Oporation Op. Modes: Operating, Hot Op. Modes: Operating, Hot Op. Modes: Operating, Hot
p. y ! Standby, Hot Shutdown, Standby, Hot Shutdown, Standby, Hot Shutdown,
ShutdownOperating, Hot - Intermediate ShutdownRower lnterqu/ale ShutdownRower Infermediate ShutdownPower
Standby, Hot Shutdown, Gp oration, Hol-Standbys-Startup; fff'sa:‘i“i Hot-Standby;-Starup; Gpsaausn HokStandby;-Startup;
Intermediate Shutdown
NOTES

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

| e The Fuel Clad Barrier and the RCS Barrier are weighted more heavily than the Containment Barrier-{See-Sections-3-4-and-3:8). NOUE ICs
associated with RCS and Fuel Clad Barriers are addressed under System Malfunction ICs.

¢ Atthe Site Area Emergency level, there must be some ability to dynamically assess how far present conditions are from the threshold for a General
Emergency. For example, if Fuel Clad and RCS Barrier “Loss” EALs existed, that, in addition to offsite dose assessments, would require continual
assessments of radioactive inventory and containment integrity. Alternatively, if both Fuel Clad and RCS Barrier “Potential Loss” EALs existed, the
Emergency Director would have more assurance that there was no immediate need to escalate to a General Emergency.

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

2.  Fission Product Barrier ICs must be capable of addressing event dynamics. Thus, the EAL Reference Table 3-and-4F-1 states that imminent (i.e., within

2-2 hours) Loss or Potential Loss should result in a classification as if the affected threshold(s) are already exceeded, particularly for the higher
emergency classes.
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TABLE-5-F-2
BWR Emergency-Action-Level
Fisslon-Product-Barrier-Reference-Table
Thresholds-For-LOSS-or- POTENTIAL-LOSS-of Barriers®

*Determine-which-combination-of-the-three-bamriers-are-lost-orhave-a-potentiabHoss-and-use-the-following-key-to-classify the-event-Also-multiple-events-could-occur-which-result-in-the-conclusion
n-this imminentloss-situation-use-judgment-and-clas:

that-exceedingthe-loss-or-Potentialloss-thresholds-is-imminent-(i.e-within-1-to-2-hours)-| sify-as{f-the-thresholds-are-exceeded:

I UNUSUAL-EVENT ALERT SITE-AREA EMERGENCY GENERAL-EMERGENCY
ANY-loss-or-ANY-Potential- Loss-of ANY-loss-orANY-RotentiaH-oss-of EFHER Loss-or-Potential-Loss-of ANY-two Barmiers Loss-of ANY-two-Barriers AND
Gontalnment FuelClad-orRGCS Loss-or-Potential Loss-of-Third Barrier

| Fuel-Clad-Barrier-Example-EALS RCS-Barrier Example-EALS Containment-Barrier-Example-EALS

| LOSS - POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL-LOSS
4—Prima nt-Activi 4—Drywell-Pressure 4—Drywell Pressure
Coolant-Activity Not-Applicable IpRressure Not-Applicable Rapid-unexplained Drywell-Pressure
GREATER-THAN {(site- GREATER-THAN-[site- decroase-In-drywell GREATER-THAN(Site-
spedific}value}PMalue spedcific-value){site- pressure-followingnitia) spedificvalue)}PSiG-and
spedcific)-RSIG-not caused increase increasing
by-aHoss-of- DW-Cooling . OR OR
‘ Drywell-pressure-rosponse Explosive-mixture-exists
notconsistentwith LOGA
Ifons Jndicati
contalnment breach
OR OR OR
2—ReactorVessel-Water-Level 2—Reactor-Vessel Water-Level 2—ReactorVessel Water Level
LevelLESS-THAN-{site- LeveH.ESS-THAN-(sito- LevelL.ESS-THAN-(site- Not-Applicable NotApplicable Prmary-containment
specificvalue) spedcificvalue) specificvalus) flooding-required
OR OR
3~RGS-l.eak-Rate 3—CNMTisolation Fallure-or-Bypass
{Site-specificHndication-of RGS-leakage-GREATER Failure-of both-valvesin Notapplicable
an-uUnisolable-Main THAN-50-gpm-inside-the any-one-line-to-close-AND
Steamline-Break drywellPrimary downstream-pathway-to-the
Gontalnment emdronmentexlsts
OR OR
Unisolable-primanysystem Intentional-PrAmary
leakage-outside-drywell-as contalinmentventingin
indicated-by:-area progress-perEORs
temperature-or-area OR
radiation-alarm Unisolable-primarny-system
leakage-outside-drywell-as
indicated by-area
temperalure-or-area
- radiation-alarm
OR OR OR
KNPP 6-F-2 10/22/04
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TABLE-5-F-2
BWR-Emergency-Action-Level
Fisslon-Product-Bamrier-Reference-Table
Thresholds-For-LOSS or POTENTIAL LOSS of-Barriers®

Determine-which-combination-of-the-three-barriers-are-lost-or-have-a-potentiaHoss-and-use-the-following key-to-classify the-event-Also-mulliple-events-could-occur-which-result-in-the-conclusion
thatexceeding-the-loss-or-Potentialloss-thresholds-isimminent-(l.e-within-1-to-2-hours)-In-this iImminentoss-situation-useJudgmentand-classify-as-if-the-thresholds-are-exceeded:

UNUSUAL EVENT

ANY-loss-or-ANY-Potential Loss-of
CGontainment

ALERT

ANY-oss-orANY-Potentialloss-of EITHER
FuelClad-6rRGCS

SITE-AREA -EMERGENCY
Loss-orPotential-Loss-of ANY-two-Barrlers

GENERAL-EMERGENCY
Loss-of- ANY-two-Bamiers-AND
Loss-or-PotentiaH-oss-of-Third-Barrier

Fuel-Clad-Barrier-Example-EALS
LOSS POTENTIAL-LOSS

RCS-Barrier Example-EALS
LOSS POTENTIAL LOSS

Contalnment Barrier-Example-EALS
LOSS POTENTIAL LOSS

3—Drywell-Radiation-Monitoring
Rg 1 Contal  Hiot Not Anplicabl
moniterreading; .
spedific-value]}-RAw

OR
40Ot

{Site-specific}as
applicable

Site-S fic)-Indications

(Site-spedcific)-as-applicable

OR

5—Emergency Director-Judament

Any-condition-in-the-opinion-of the-Emergency Director-that
indicatesL.oss-or-PotentiaH.oss-of the-Fuel-Clad-Barrier

| KNPP

4-Drywell Radiation-Monitoring

Gontalnment-High-Range Not-Applicable
RadDrywell-Radiation

monitor-reading GREATER

THAN (site-specific)} Rhr

OR
5. Other(Site-Specific).Indications
(Site-spedcific}-as-applicable {Site-specific)-as-applicable

OR
6—Emer irectorJ t

Any-condition-in-the-opinion-of-the-Emergency Director-that
indicates-Loss-or-Polential-l-oss-of tho-RGS-Barier

6-F-3

4Significant Radioactive-Inventory in Containment
Contalnment-High-Range

RAdBrywell-Radiation
" Jing. GREATER
THAN {site-spacific}-R/Mhr

Not-applicable

OR
5—Other{site-specific}Indications
{Site-specific)-as-applicable

(Sﬂ&spéeiﬁc}asapp"mble

OR

6—Emergency Director~Judgment
in-the-opinion-of-the-Emergency-Director

A it
thatindicates-Loss-or-Potential Loss-of-the-Gontainment
barmier

10/22/04
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TABLE -5-F-41 '
PWR-KNPP Emergency Action Level
Fisslon Product Barrier Reference Table

Threaholds For LOSS or POTENTIAL LOSS of Barriers*

*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occur which result in
the concluslon that exceeding the loss or potential loss thresholds is imminent (l.e., within 1 to 2 hours). In this imminent loss situation use judgment and classify as if the thresholds are

exceeded.
l UNUSUAL EVENTGENERAL ALERTSITE AREA EMERGENCY ALERT SITE-AREA EMERGENCY UNUSUAL EVENT GENERAL
Loss of ANY two Barmiers AND Loss or Potential Loss of ANY two Barriers Loss-or-Rotential-oss-of-ANY-two Loss-of-ANY-two-Barriers-AND

Loss or Potential Loss of Third Barrier ANY-
loss-or-ANY-PotentiaHoss-of Gontainment

NY-Potential Loss-of EITHER
FuelClad-or-RGS =

BarriersANY loss or ANY Potential Loss of

EITHER Fuel Clad or RCS

Loss-or-Potential Loss-of Third-BarmierANY
loss or ANY Potentlal Loss of Contalnment

| Fuel Clad Barrier Example-EALS

RCS Barrier Example-EALS

Containment Barrier Example-EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
1. Critical Safety Function Status 1. Critical Safety Function Status 1. _Critical Safety Function Status
I Core-Cooling Red Core Cooling-Orange Not Applicable RCS Integrity-Red Not Applicable Containment-Red
(o} . ' OR
Heat Sink-Red Heat Sink-Red
OR OR ‘ OR
2. Primary Coolant Activity Level 2. RCS Leak Rate 2. _Containment Pressure
Coolant Activity GREATER Not Applicable GREATER THAN available Unisolable leak exceeding Rapid unexplained (Site-specifici46 PSIG
THAN 300 pCirgm 1-131 makeup capacity as GREATER THAN 60 gpm decrease following initial andPSIG and increasing
equivalent(site-specific) indicated by a loss of RCS the capacity of one increaserise rising
Value subcooling charging pump in the OR OR
e LESS THAN 20°F if the normal charging mode Containment pressure or Hydrogen concentration
reactor is critical sump level response not GREATER THAN OR
consistent with LOCA EQUAL TO 6%Explosive
= LESS THAN 30°F if the conditions mixture-exists
reactor Is sub-critical OR
Containment pPressure
GREATER -thanTHAN
containment-depressurizat-
fon-actuation-setpoint 23
psig withless-than LESS
THAN one full train of
depressutization equipment
operating
OR OR

| KNPP
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TABLE -5-F-41 '
PWR-KNPP Emergency Action Level
Fisslon Product Barrier Reference Table

Thresholds For LOSS or POTENTIAL LOSS of Barriers*

*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occur which resultin
the conclusion that exceeding the loss or potential loss thresholds is imminent (i.e., within 1 to 2 hours). In this imminent loss situation use judgment and classify as if the thresholds are

exceeded.
| UNUSUAL EVENTGENERAL ALERTSITE AREA EMERGENCY ALERT SITH-AREA EMERGENCY UNUSUAL EVENT GENERAL
Loss of ANY two Barriers AND Loss or Potential Loss of ANY two Barriers Loss-or-Potential-oss-of ANY-two L.oss-of- ANY-two-Barmriers-AND

Loss or Potential Loss of Third Barrier ANY
loss-or-ANY-Potential Loss-of-Containment

ANY-loss-or-ANY-Potential- Loss-of EITHER
FuelGlad-or-RGS

BarriersANY loss or ANY Potential Loss of
EITHER Fuel Clad or RCS

Loss-or-Potential-Loss-of Third BarrierANY
loss or ANY Potential Loss of Containment

I Fuel Clad Barrier Example-EALS

LOSS

POTENTIAL LOSS

RCS Barrier Example EALS

LOSS

Containment Barrier Example-EALS

POTENTIAL LOSS

LOSS

POTENTIAL LOSS

| 3. Core Exit Thermocouple Readings

3. Core Exit Thermocouple Reading

GREATER THAN OR

GREATER THAN OR Not applicable Core exit thermocouples in
EQUAL TO 1200-degree-°F EQUAL TO (site- excess-6fGREATER THAN
{site-specificydegree-k specific)700-degrea-°F OR EQUAL TO 1200

: degrees’F and restoration

procedures not effective
within 15 minutes;-or

OR

+cCore exit -thermocouples
inexcess-of GREATER
THAN OR EQUAL TO 700
degrees®F with RCPs NOT
running AND restoration
procedures not effective
within 15 minutes

OR

RVLIS vold fraction rising
with at least one RCP
running and RCS
subcooling LESS THAN
30°F [65°Flreactor-vessel
level-below-top-of-active
fuel and restoration
procedures not effective
within 15 minutes

| KNPP 6-F-10 10/22/04
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TABLE -5-F-41
PWR-KNPP Emergency Action Level
Fission Product Barrier Reference Table
Thresholds For LOSS or POTENTIAL LOSS of Barriers*

*Determine which combination of the three barmiers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occur which resultin
the conclusion that exceeding the loss or potential loss thresholds is imminent (i.e., within 1 to 2 hours). In this imminent loss situation use judgment and classify as if the thresholds are

exceeded.
UNUSUAL EVENTGENERAL ALERTSITE AREA EMERGENCY ALERT SITE-AREA EMERGENCY UNUSUAL EVENT GENERAL
Loss of ANY two Barriers AND Loss or Potential Loss of ANY two Barriers Loss-or-Potential- Loss-of ANY-fwo Loss-of ANY-two Barriers-AND

Loss or Potential Loss of Third Barrier ANY-
loss-orANY-Potential Loss-of-Contalnment

ANY-loss-or-ANY-Potential Loss-of EITHER
FuetClad-orRGS

BarriersANY loss or ANY Potential Loss of
EITHER Fuel Clad or RCS

Loss-or-PRotential-l-oss-of-Third-BarrierANY
loss or ANY Potential Loss of Containment

I Fuel Clad Barrier Example-EALS RCS Barrier Example-EALS Contalnment Barrier Example EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
OR OR OR
4. Reactor Vessel Water Level 3. SG Tube Rupture 4. SG Secondary Side Release with Primary -to-
: . Secondary Leakage
Not Applicable Level LESSH SGTR that results in an Not Applicable RUPTURED S/G is also Not applicable
spedcific)-valueRVLIS void ECCS (S!) Actuation - FAULTED outside of
fraction rising containment
AND OR
At least one RCP running Primary-to-Secondary
AND leakrate greater
RCS subcooling LESS THAN thanGREATER THAN 10
30°F [65°F) gpm with nonisolable
steam release from
affected S/G to the
environment
OR
5. CNMT Isolation Valves Status After CNMT Isolation
Containment isolation Not Applicable
valve(s) not closed
Valve(s}not-closed
AND
-Ddownstream pathway to
the environment exists,
after containment Isolation
OR OR OR
| KNPP 6-F-11 10/22/04




TABLE -5-F-41
PWR-KNPP Emergency Action Level
Fission Product Barrier Reference Table
Thresholds For LOSS or POTENTIAL LOSS of Barriers*

*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occur which resultin
the conclusion that exceeding the loss or potential loss thresholds is imminent (i.e., within 1 to 2 hours). In this imminent loss situation use Judgment and classify as if the thresholds are

exceeded.
UNUSUAL- EVENTGENERAL ALERTSITE AREA EMERGENCY ALERT SITE-AREA EMERGENCY UNUSUAL EVENT GENERAL
Loss of ANY two Barriers AND Loss or Potential Loss of ANY two Barriers Loss-or-Rotential Loss-of ANY-two Loss-of ANY-two-Barriers-AND

ANY-{oss-or-ANY-Polential-Loss of EITHER

BarriersANY loss or ANY Potential Loss of

Loss-or-Potential-L.oss-of Third BarrierANY

Loss or Potential Loss of Third Barrier ANY.

loss-or-ANY-Potential Loss-of-Containment Fuel-Clad-or-RGS

EITHER Fuel Clad or RCS loss or ANY Potential Loss of Containment

l Fuel Clad Barrier Example-EALS
LOSS

RCS Barrier Example-EALS
LOSS

Containment Barrier Example-EALS
LOSS

POTENTIAL LOSS POTENTIAL LOSS POTENTIAL LOSS

5. Containment Radiation Monitoring 4._Containment Radlation Monitoring

6._Significant Radioactive Inventory in Containment

Not Applicable

Containment rad monitor Contalnment rad monitor " Not Applicable Not Applicable Contalnment rad monitor
(R-40/41) reading (R-40/41) reading (R-40/41) reading
GREATER THAN (site- GREATER THAN (site- GREATER THAN (site-
specific) 1000 R/hr spedﬁc) 30 Rhr specific)4000 Rhr
| KNPP 6-F-12 10/22/04




TABLE -5-F-41
PWR-KNPP Emergency Action Level

Fisslon Product Barrier Reference Table
Thresholds For LOSS or POTENTIAL LOSS of Barriers*

*Determine which combination of the three barriers are lost or have a potential loss and use the following key to classify the event. Also an event for multiple events could occur which result in
the concluslon that exceeding the loss or potential loss thresholds is imminent (i.e., within 1 to 2 hours). In this imminent loss situation use judgment and classify as if the thresholds are

exceeded.
| UNUSUAL - EVENTGENERAL ALERTSITE AREA EMERGENCY ALERT SITE-AREA-EMERGENCY UNUSUAL EVENT GENERAL
Loss of ANY two Barriers AND Loss or Potential Loss of ANY two Barriers Loss-or-PotentiaH-oss-of- ANY-two Loss-of-ANY-two-Baniers—AND

Loss or Potential Loss of Third Barrier ANY-
loss-orANY-Potential-Loss-6f Gontalnment

ANY-loss-or ANY-PotentialH Loss-of EITHER
FuelClad-orRGCS

BariersANY loss or ANY Potential Loss of
EITHER Fuel Clad or RCS

loss or ANY Potential Loss of Containment

| Fuel Clad Barrier Example-EALS

RCS Barrier Example-EALS

Containment Barrier Example-EALS

LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS LOSS POTENTIAL LOSS
OR OR OR
6—Other{Site-Specific}HIndications 6—Other-{Site-Specific}indications 1.—0!&(’ site-specific)indications
‘ (Site-specific}as-applicable  (Site-specific)asapplicable  (Site-specific)-as-applicable  (Site-specific}as-applicable  (Site-specific)as-applicable  (Site-specific)-as-applicable
OR: OR OR
| 76. Emergency Director Judgment 65. Emergency Director Judgment 87. Emergency Director Judgment

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

| KNPP

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

6-F-13

Any condition in the opinion of the Emergency Director
that indicates Loss or Potential Loss of the Containment
barrier
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Basis Information For Table §-F-41
PWR-KNPP Emergency Action Level
Fission Product Barrier Reference Table

FUEL CLAD BARRIER EXAMPLE-EALSs: (1or2or3or4 or 5 or 6-0r+)
The Fuel Clad Barrier is the zircalloy or stainless steel tubes that contain the fuel pellets.

1. . Critical Safety Function Status

RED path |nd|cates an extreme challenge to the safety functlon ORANGE path mdncates a severe
challenge to the safety function.

Core Cooling - ORANGE indicates subcooling has been lost and that some clad damage may
occur. Core Cooling-ORANGE path is entered if:

» RCS subcooling based on CETs is equal to or less than 30°F [65°F] and

=  No RCPs are running=, and
= Core Exit Thermocouples (CETs) are reading between 700°F and 1200°F

OR

RCS subcooling based on CETs is equal to or less than 30°F [65°F}5), and

At least one RCP is running, and

RVLIS Void Fraction is Rising
[Ref. 1, 2]

Heat Sink - RED indicates the ultimate heat sink function is under extreme challenge and thus
these two items (Core Cooling — ORANGE or Heat Sink — RED) indicate potential loss of the Fuel
Clad Barrier. Heat Sink-Red path is entered if narrow range level in both S/Gs is less than 4%
[15%] and total feedwater flow to S/Gs is less than 200 gpm.

[Ref. 4, 5]

Core Cooling - RED indicates signiﬁcant superheating and core uncovery and is considered to
indicate loss of the Fuel Clad Barrier. Core Cooling-RED path is entered if Core Exit
Thermocouples (CETs) are equal to or greater than 1200°F.

CSFST setpoints enclosed in brackets (e.g., [65°F], etc.) are used under adverse containment

conditions. Adverse containment condition thresholds apply when contalnment pressure is greater
than 4 psig or containment radiation exceeds 10E+05 R/hr.
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2, Primary Coolant Activity Level

This {site-specific)}—value corresponds—teis 300 puCi/gm l431 equivalent. Assessment by the

NUMARC EAL Task Force indicates that this amount of coolant activity is well above that expected
for iodine spikes and corresponds to less than 5% fuel clad damage This amount of radioactivity
indicates signifi cant clad damage and thus the Fuel Clad Bamer is considered Iost Ihe—value

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

3. Core Exit Thermocouple Readings

Core Exit Thermocouple Readings are included in addition to the Critical Safety Functions to
include conditions when the CSFs may not be in use (initiation after Sl is blocked). erplants-which
do-not-have-a-CSE-scheme:

The "Loss" EAL 1200 degrees F{site-specific) reading should correspond to significant
superheating of the coolant. This value typically—corresponds to the temperature reading that
indicates core cooling - RED in Fuel Clad Barrier EAL #1 which is usually-abeut-1200 degrees F.
[Ref. 1, 6]

The "Potential Loss" EAL 700 degrees F{site-specific) reading should correspond to loss of
subcooling. This value typically-corresponds to the temperature reading that indicates core cooling
- ORANGE in Fuel Clad Barrier EAL #1 which is usually-about-700 to-800-degrees F. [Ref.1, 2]

4, Reactor Vessel Water Level

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

The {site-specific)-value-forthe-"Potential Loss" EAL eerresponds-teis indicative of core uncovery
the-top-of-the-active-fuel-

but, when the reactor is at pressure and temperature, RVLIS should not
be used for a quantitative value (i.e., top of active fuel). Functional restoration procedure FR-C.2
specifies monitoring of RVLIS void fraction trend and RCS subcooling instead of the water level
corresponding to the top of active fuel.

—{The "Potential Loss" EAL is therefore defined by the Core Cooling -
ORANGE path. -The trend in RVLIS RCS void fraction is used to check the effectiveness of safety
injection in restoring RCS inventory. If void fraction percent is decreasing and RCS subcooling
based on Core Exit Thermocouples (CETs) is greater than 30°F [65°F], safety injection has been
successful in restoring RCS inventory and core cooling. In the event that RCS void fraction is
increasing and subcooling requirements are not met, core cooling continues to be degraded and
some fuel cladding damage may occur. Setpoints enclosed in brackets are used under adverse
containment conditions. Adverse containment condition thresholds apply when containment
pressure is greater than 4 psng or containment radlatlon exceeds 10E+05 R/hr. [Ref. 7]

5. Containment Radiation Monitoring

The {site-spesific}1000 R/hr reading is a value which indicates the release of reactor coolant, with
elevated activity indicative of fuel damage, into the containment. The reading sheuld—beis
calculated assuming the instantaneous release and dispersal of the reactor coolant noble gas and
iodine inventory associated with a concentration of 300 pCi/gm dose equivalent 1-131 into the
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containment atmosphere. [Ref. 8, 9, 10] Reactor coolant concentrations of this magnitude are
several times larger than the maximum concentrations (including iodine splkmg) allowed within
technical specifications and are therefore indicative of fuel damage. This value is higher than that
specified for RCS barrier Loss EAL #4. Thus, this EAL indicates a loss of both the fuel clad barrier
and a loss of RCS barrier.

Monitors used for this fission product barrier loss threshold are the containment high-range area
monitors R-40 and R-41.

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

6. Emergency Director Judgment

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

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

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

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

In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Dlrector Judgment that the barrner may be consndered lost or potentlally Iost (See—aise :

| Revision-014/2003KNPP - 6-F-16 10/22/04



RCS BARRIER EXAMPRLE-EALSs: (1 or 2 or 3 or 4 or 5-0r6)

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

1. Critical Safety Function Status

RED path |nd|cates an extreme challenge to the safety functlon denved from appropnate
instrument readings, and these CSFs indicate a potential loss of RCS barrier.

RCS Integrity-Red path is entered if:

¢ Temperature decrease in both RCS cold legs is equal to or greater than 100°F in the last
60 minutes, and

e Any RCS cold leg temperatures are equal to or less than 274°F.

The combination of these two conditions indicates the RCS barrier is under extreme challenge and
should be consndered a Potentlal Loss of the RCS barner [Ref 11 12]

Heat Sink-Red path is entered if:
o Narrow range level in both S/Gs is less than 4% [15%]
o Total feedwater flow to S/Gs is less than 200 gpm.

The combination of these two conditions indicates the heat sink function is under extreme
challenge. This condition addresses loss of functions required for hot shutdown with the reactor at
pressure and temperature and should be considered a Potential Loss of the RCS barrier. [Ref.- 4,
5]

Critical Safety Function Status Tree (CSFST) setpoints enclosed in brackets are used under
adverse containment conditions. Adverse containment condition thresholds apply when
containment pressure is greater than 4 psig or containment radiation exceeds 10E+05 R/hr.

There is no "Loss" EAL associated with this item.
2. RCS Leak Rate

The "Loss" EAL addresses conditions where leakage from the RCS is greater than available
inventory control capacity such that a loss of subcooling has occurred. The loss of subcooling is
the fundamental indication that the inventory control systems are inadequate in maintaining RCS
pressure and inventory against the mass loss through the leak. Loss of subcooling is defined by:

= LESS THAN 20°F if the reactor is critical

* LESS THAN 30°F if the reactor is sub-critical
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Core exit thermocouples LESS THAN 20°F is the subcooling margin threshold while critical. This
is based on the minimum subcooling allowed for normal operation defined in Operating Procedure
A-RC-36-D. [Ref. 23]

Core exit thermocouples LESS THAN 30°F is the subcooling margin threshold while subcritical.
This is the level specified in Critical Safety Function Status Trees. IPEOPs define this value as a
loss of RCS subcooling. [Ref. 1]

The "Potential Loss" EAL is based on the inability to maintain normal liquid inventory within the
Reactor Coolant System (RCS) by normal operation of the Chemical and Volume Control System
which is considered as one ecentrifugal-variable-speed, positive displacement charging pump
discharging to the charging header. A second charging pump being required is indicative of a
substantral RCS leak. 60 gpm is the desrgn ﬂow rate for each chargmg pump Fer—p#ants—w;th—lew

[Ref 13]
3. SG Tube Rupture

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

e PRZR pressure less than 1815 psig
e S/G pressure less than 500 psig
¢ Containment pressure greater than 4 psig

Per IPEOP E-O, Reactor Trip or Safety lnjectioh, the Operators are directed to perform a manual
Safety Injection actuation if PRZR level is less than 5% or RCS subcooling based on Core Exit
Thermocouples (CETs) is less than 30°F.

FAULTED (l e., two barriers fanled) the declaration escalates to a Site AFea—Emergency per
Containment Barrier "Loss" EAL #4. [Ref. 13, 14]

There is no "Potential Loss" EAL.
4. Containment Radiation Monitoring

The {site-specific}30 R/hr reading is a value which indicates the release of reactor coolant to the
containment. The reading sheuld—beis calculated assuming the instantaneous release and
dispersal of the reactor coolant noble gas and iodine inventory associated with normal operating
concentrations (i.e., within FSTechnical Specifications) into the containment atmosphere. [Ref. 8,
9, 10] This reading will-beis less than that specified for Fuel Clad Barrier EAL #5. Thus, this EAL
would be indicative of a RCS leak only. If the radiation monitor reading increased to that specified
by Fuel Clad Barrier EAL #5, fuel damage would also be indicated.

Monitors used for this fission product barrier loss threshold are the containment high-range area
monitors R-40 and R-41.
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| 65. Emergency Director Judgment

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

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

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

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

-In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost. {See-alse
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CONTAINMENT BARRIER EXAMPRLE-EALSs: (1or2or3or4or5or6 or 7-0~8)

The Containment Barrier includes the Shield Building and Ceontainment building—and its
connections up to and including the outermost. containment isolation valves. This barrier also
includes the main steam, feedwater, and blowdown lines extensiens- +outside the Ceontainment

building-up to and including the eutermost-cecondany-side-isolation valve(s).
1. Critical Safety Function Status -

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

RED path mdlcates an extreme challenge to the safety functron Contarnment—Red path is entered
if containment pressure is equal to or greater than 46 psig.- This pressure is the containment
desrgn pressure and rs in excess of that expected from the desrgn basis loss of coolant accident
d uits, and thus represents a
potentral Ioss of contarnment Condrtrons Ieadmg to a contalnment RED path result from RCS
barrier and/or Fuel Clad Barrier Loss. Thus, this EAL is primarily a discriminator between Site Area
Emergency and General Emergency representing a potential loss of the third barrier. [Ref. 15, 16,

17]

2. Containment Pressure

Rapid unexplained loss of pressure (i.e., not attributable to containment spray or condensation
effects) following an initial pressure inereaserise indicates a loss of containment integrity. USAR
Section- 14.3.4.2 describes containment pressure response for a bounding LOCA. [Ref. 17]

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

The {site-spesific}46 PSIG for potential loss of containment is based on the containment design
pressure. [Ref.- 15, 16, 17]

If hydrogen concentration reaches or exceeds 6% in an oxygen rich environment, an explosive
mixture exists. If the combustible mixture ignites inside containment, loss of the Containment
barrier could occur.- To generate such levels of combustlble gas Ioss of the Fuel Cladding and
RCS barriers must also have occurred i s

pnmanly a dlscnmlnator between Site Area—Emergency and éeneral Emergency representlng a
potential loss of the third barrier. [Ref. 6, 18]

The seeend—third potential loss EAL represents a potential loss of containment in that the
containment heat removal/depressurization system—(e—g——eentamment—spnays—ree—eendenser—fans—
ete-; (but not including containment venting strategies) are either lost or performing in a degraded
manner, as indicated by containment pressure greater than the setpoint (23 psig) at which the
equipment was supposed to have actuated. One internal containment spray pump and two
containment fan cooler units comprise one train of depressurization equipment. This equipment
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will provide 100% of the required cooling capacity during post-accident conditions. Each internal
containment spray system consists of a spray pump, spray header, nozzles, valves, piping,
instruments, and controls to ensure an operable flow path capable of taking suction from the
RWST upon an ESF actuation signal. Each containment fan cooler unit consists of cooling coils,
accident backdraft damper, accident fan, service water outlet valves, and controls necessary to
ensure an operable service water flow path.- [Ref. 15, 16, 19, 20, 21]

| Revision-04+/2003KNPP | 6-F-21 10/22/04



3. Core Exit Thermocouples

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

In this EAL, the function restoration proeedures are those emergency operating procedures that
address the recovery of the core cooling critical safety functions. The procedure is considered
effectlve if the temperature is decreasmg or if the vessel water level is mcreasmg -Fer—emte—usmg

Severe accident analyses (e.g., NUREG-1150) have concluded that function restoration
procedures can arrest core degradation within the reactor vessel in a significant fraction of the
core damage scenarios, and that the likelihood of containment failure is very small in these events.
Given this, it is appropriate to provide a reasonable period to allow function restoration procedures
to arrest the core melt sequence. Whether or not the procedures will be effective should be
apparent within 15 minutes. The Emergency Dlrector should make the declaration as soon as it is

RVLIS void fraction increasing and RCS subcooling less than or equal to 30°F [65°F] is indicative
of core uncovery. When the reactor is at pressure and temperature, RVLIS should not be used for
a quantitative value (i.e., top of active fuel). Function restoration procedure FR-C.2 specifies
monitoring of RVLIS void fraction trend and RCS subcooling instead of the water level
corresponding to the top of active fuel. This is defined by the Core Cooling - ORANGE path. The
trend in RVLIS RCS void fraction is used to check the effectiveness of safety injection in restoring
RCS inventory. If void fraction percent is decreasing and RCS subcooling based on Core Exit
Thermocouples (CETs) is greater than 30°F [65°F], safety injection has been successful in
restoring RCS inventory and core cooling. In the event that RCS void fraction is increasing and
subcooling requirements are not met, core cooling continues to be degraded and some fuel
cladding damage may occur. Setpoints enclosed in brackets are used under adverse containment
conditions. Adverse containment condition thresholds apply when containment pressure is greater
than 4 psig or containment radiation exceeds 10E+05 R/hr.

The conditions in this potential loss EAL represent an imminent core melt sequence which, if not
corrected, could lead to vessel failure and an increased potential for containment failure. In
conjunction with the Core Cooling and Heat Sink criteria in the Fuel and RCS barrier columns, this
EAL would result in the declaration of a General Emergency -- loss of two barriers and the
potential loss of a third. If the function restoration procedures are ineffective, the Operating Crew
will be directed to go to Severe Accident Management Guidelines (SACRG-1)re-is-ro-"suceess

path. [Ref. 1, 6, 7]

There is no "Loss" EAL associated with this item.
4. SG Secondary Side Release With Primary To Secondary Leakage

This “loss” EAL recognizes that SG tube leakage can represent a bypass of the containment
barrier as well as a loss of the RCS barrier. The first “loss” EAL addresses the condition in which a
RUPTURED steam generator is also FAULTED. This condition represents a bypass of the RCS
and containment barriers. In conjunction with RCS Barrier “loss” EAL #3, this would always resuit
in the declaration of a Site Area-Emergency. A faulted S/G means the existence of secondary side
leakage that results in an uncontrolled -lowering in steam generator pressure or the steam
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generator being completely depressurized. A ruptured S/G means the existence of primary-to-
secondary leakage of a magnitude sufficient to require or cause a reactor trip and safety injection.
Confirmation should be based on diagnostic activities consistent with E-O, Reactor Trip or Safety
Injection. [Ref. 14]

The second “loss™ EAL addresses SG tube leaks that exceed 10 gpm in conjunction with a
nonisolable release path to the environment from the affected steam generator. The threshold for
establishing the nonisolable secondary side release is intended to be a prolonged release of
radioactivity from the RUPTURED steam generator directly to the environment. This could be
expected to occur when the main condenser is unavailable to accept the contaminated steam (i.e
.» SGTR with concurrent loss of offsite power and the RUPTURED steam generator is required for
plant cooldown or a stuck open relief valve). If the main condenser is available, there may be
releases via air ejectors, gland seal exhausters, and other similar controlled, and often monitored,
pathways. These pathways do not meet the intent of a nonisolable release path to the
environment. These mlnor releases are assessed usmg Abnormal Rad Levels / Radlologlcal
Effluent ICs. : 6 coH CORS

as—an—emergeney—threshetd—A pressure boundary leakage of 10 gpm was-is used as the threshold
in IC SU5.1, RCS Leakage, and is deemed appropriate for this EAL. For smaller breaks, not
exceeding the normal charging capacity threshold in RCS Barrier "Potential Loss" EAL #2 (RCS
Leak Rate) or not resulting in ECCS actuation in EAL #3 (SG Tube Rupture) this EAL results in a
NOUE. For larger breaks, RCS barrier EALs #2 and #3 would result in an Alert. For SG tube
ruptures which may involve multiple steam generators or unisolable secondary line breaks, this
EAL would exist in conjunction with RCS barrier "Loss" EAL #3 and would result in a Site Area
Emergency. Escalation to General Emergency would be based on "Potential Loss" of the Fuel
Clad Barrier.

5. Containment Isolation Valve Status After Containment Isolation

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

The use of the modifier “direct” in defining the release path clarifies that release paths through
mterfacmg Ilqurd systems is not applicable to this EALéi

. The existence of an in-line charcoal filter does not make a release path
indirect since the filter is not effective at removing fission noble gases. Typical filters have an
efficiency of 95-99% removal of iodine. Given the magnitude of the core inventory of iodine,

“significant releases could still occur. In addition, since the fission product release would be driven

by boiling in the reactor vessel, the high humidity in the release stream can be expected to render
the filters ineffective in a short period.

There is no "Potential Loss" EAL associated with this item.
6. Significant Radioactive Inventory in Containment

There is no "Loss" EAL associated with this item.
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The—{site-spescific}4000 R/hr reading is a value which indicates significant fuel damage well in
excess of the EALs associated with both loss of Fuel Clad and loss of RCS Barriers. [Ref. 8, 9, 10]
As-stated-in-Section-3-8;-aA major release of radioactivity requiring offsite protective actions from
core damage is not possible unless a major failure of fuel cladding allows radioactive material to
be released from the core into the reactor coolant.

Regardless of whether containment is challenged, this amount of activity in containment, if
released, could have such severe consequences that it is prudent to treat this as a potential loss of
containment, such that a General Emergency declaration is warranted. NUREG-1228, "Source
Estimations During Incident Response to Severe Nuclear Power Plant Accidents," indicates that
such conditions do not exist when the amount of clad damage is less than 20%.

Monitors used for this fission product barrier loss threshold are the containment high-range area
monitors R-40 and R-41.

87. Emergency Director Judgment

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

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

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

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

-In addition, the inability to monitor the barrier should also be incorporated in this EAL as a factor in
Emergency Director judgment that the barrier may be considered lost or potentially lost. {See-alse
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KNPP Basis Reference(s):

1.

N

N oo o »

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

F-0.2 Core Cooling, Rev. F

FR-C.2 Response to Degraded Core Cooling, Rev. M

E-0 QRF Quick Reference Foldout, Section‘ E-0, Rev. H
F-0.3 Heat Sink, Rev. E

FR-H.1 Response to Loss of Secondary Heat Sink, Rev. T
FR-C.1 Response to Inadequate Core Cooling, Rev. N
BKG FR-C.2 Response to Degraded Core Cooling, Rev. B
EPIP-TSC-09A Core Damage Assessment, Rev. K

C11617, Determination of Containment Menitor-and-Rad--EffluentRadiation Monitor EALs-per
NEI998-01-Rev—~, Rev 04

F-0.4 Integrity, Rev. E

FR-P-1 Response to Imminent Pressurized Thermal Shock, Rev. P
USAR Section 9.2.2, Rev. 18 |

E-0 Reactor Trip or Safety Injection, Rev. V

F-0.5 Containment, Rev. F

FR-Z.1 Response to High Containment Pressure, Rev. L

USAR Section 14.3.4.2, Rev. 18

N-RBV-18C POST-LOCA Hydrogen Control, Rev. K

Annunciator 47021F Containment Spray Activated, -Rev. A

N-CCI-56A-CLA Reduced Inventory Cntmt Integrity Checklist - SG Secondary Side Intact,
Rev. K

Technical Specifications LCO 3.3.c, Amendment No. 172
EOP Setpoints, Rev. 8/31/90

A-RC-36D Reactor Coolant Leak, Rev. AE
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HU1

HU2

HU3

HU4

HU5

KNPP

NOUE

Natural and Destructive
Phenomena Affecting the
PROTECTED AREA.

Op. Modes: All

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

Op. Modes: All

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

Confirmed Security Event Which
Indicates a Potential
Degradation in the Level of
Safety of the Plant.

Op. Modes: All

Other Condifions Existing Which
in the Judgment of the
Emergency Director Warrant
Declaration of a NOUEUE.

Op. Modes: All

“TH

TABLE 5-H-10
Recognition Category H

Hazards and Other Conditions Affecting Plant Safety

INITIATING CONDITION MATRIX
ALERT SITE AREA EMERGENCY

Natural and Destructive
Phenomena Affecting the Plant
VITAL AREA.

Op. Modes: All

FIRE or EXPLOSION Affecting
the Operability of Plant Safety
Systems Required to Establish
or Maintain Safe Shutdown.
Op. Modes: All

Release of Toxic or Flammable

Gases Within or Contiguous to a
-VITAL AREA Which Jeopardizes

Operation of Safety-Systems

Required to Establish or

Maintain Safe Shutdown.

Op. Modes: All

Confirmed Security Eventin a
Plant PROTECTED AREA,
Op. Modes: All

GENERAL EMERGENCY
HA1

HA2

HA3

HA4 HS1 Confirmed Security Eventina HG1

Plant VITAL AREA.
Op. Modes: All

Security Event Resulting in Loss
Of Physical Control of the
Facility.

Op. Modes: All

A6 Other Conditions Existing Which
in the Judgment of the
Emergency Director Warrant
Declaration of an Alert.

Op. Modes: All

HS3 Other Conditions Existing Which
in the Judgment of the
Emergency Director Warrant
Declaration of Site Area
Emergency.

Op. Modes: All

Control Room Evacuation Has
Been Initiated and Plant Contro!
Cannot Be Established.

Op. Modes: All

HG2 Other Conditions Existing Which
in the Judgment of the
Emergency Director Warrant
Declaration of General
Emergency.

Op. Modes: All

HA5 Control Room Evacuation Has HS2
Been Initiated.

Op. Modes: All
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HAZARDS AND OTHER CONDITIONS

AFFECTING PLANT SAFETY

HU1

Initiating Condition - NOHFICATION-OF-UNUSUAL EVENT

Natural and Destructive Phenomena Affecting the PROTECTED AREA.

Operating Mode Applicability: All

Example-EmergencyEmergency Action Level:

(HU1.1 or HU1.2 or HU1.3 or

HU1.4 or HU1.5 or HU1.6 -or HU1.7)

HU1.1. Earthquake felt in plant as indicated by: {(Site-Spesific}-method-of-indicatingesfelt
earthquake]

Consensus of Control Room operators on duty

AND

Activation of seismic monitor with Trigger light lit in Relay Room on RR159 (SER
330 Seismic Monitor Event)

HU1.2. Report by plant personnel of tornado or high winds greaterthanRGREATER THAN
100{site-spesific} mph striking within PROTECTED AREA boundary.

HU1.3. Vehicle crash into plant structures containing functions and systems required for safe
shutdown of the planter-systems within the PROTECTED AREA boundary.

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

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

seals.

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

KNPP

Diesel Generator A Room
Diesel Generator B Room
Safeguards Alley

Relay Room

CRDM Equipment Room
RHR Pump Pits

Aucxiliary Building Basement
Screen House

§6-H-3
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HU1.7.

Thresholds, Table H-2 for *XGREATER THAN 15 minutes.

(Site-Specific) focting.the PROTECTED AREA.

High or low lake level in excess of column “Unusual Event’, Lake-Forebay Level

Table H-2 Lake-Forebay Level Thresholds (GREATER THAN 15 min.)
Unusual Event Alert
Number of Running .
Circulating Wa&er—PumpsWater . Nulmper \% Running
Level Pumps Level Circulating Water Pumps
0 1 2 0 1 2
High High
GREATER GREATER | GREATER GREATER
THAUOR | ASIShOIim | THANOR | THANOR |GREATER | Abeielatom | Abmietotom | Than o
EQUAL TO south wall EQUALTO | EQUALTO | THANOR th wall thwal | EQUALTO
586.0 ft uth wa 98%" 88%+ | EQUALTO southwa southwall | o404+
589.9 ft
Low Low _
LESSTHAN | LESSTHAN | LESS THAN LESS THAN LESS THAN
N/A . N/A N/A
569.5 ft 53.1%" 46.9%" 568.5 ft 50.0%"
* Computer point L9075A
Basis: '

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

EAL#1HU1.1 Damage may be caused to some
portions of the site, but should not affect ability of safety functlons to operate. Method of detection
ean-beis based on instrumentation, validated-by-a-reliable-source;-or operator assessment [Ref. 1,
2]). Consensus of the Control Room. operators with respect to ground motion helps avoid
unnecessary classification if the seismic switches inadvertently trip or detect vibrations not related
to an earthquake. As defined in the EPRI-sponsored "Guidelines for Nuclear Plant Response to
an Earthquake", dated October 1989, a "felt earthquake" is:

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

EAL#2HU1.2 is based on the assumption that a tornado striking (touching down) or high winds
within the PROTECTED AREA may have potentially damaged plant structures containing
functions or systems required for safe shutdown of the plant. The high wind site-specific-value in
EAL#2-should-beis based on site-specific FSAR design basis [Ref. 3]. If such damage is confirmed
visually or by other in-plant indications, the event may be escalated to Alert. Even though the
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meteorological towers are outside of the Protected Area, winds in excess of 100 mph detected
there can be assumed to be inside of the Protected Area.

EAL-#3HU1.3 is intended to address crashes of vehicle types large enough to cause significant
damage to plant structures containing functions and systems required for safe shutdown of the
plant [Ref.- 4]. If the crash is confirmed to affect a plant VITAL AREA, the event may be escalated
to Alert.

For EAL+#4HU1.4 only those EXPLOSIONS of sufficient force to damage permanent structures or
equipment within the PROTECTED AREA should be considered [Ref. 4]. No attempt is made in

" this EAL to assess the actual magnitude of the damage. The occurrence of the EXPLOSION with

reports of evidence of damage is sufficient for declaration. The Emergency director also needs to
consider any security aspects of the EXPLOSION, if applicable.

EAL—#5HU1.5 is intended to address main_turbine rotating component failures of sufficient
magnitude to cause observable damage to the turbine casing or to the seals of the turbine
generator. Of major concern is the potential for leakage of combustible fluids (lubricating oils) and
gases (hydrogen cooling) to the plant environs. Actual FIREs and flammable gas build up are
appropriately classified via HU2 and HU3. Generator seal damage observed after generator purge
does not meet the intent of this EAL because it did not impact normal operation of the plant. This
EAL is consistent with the definition of a NOUEUE while maintaining the anticipatory nature
desired and recognizing the risk to non-safety related equipment. Escalation of the emergency
classification is based on potential damage done by missiles generated by the failure or by-the

radiologicalreleases-for-a-BWR;-or-in conjunction with a steam generator tube rupturefora-RWR.

These latter events would be classified by the radiological ICs or Fission Product Barrier ICs.

EAL-#6HU1.6 addresses the effect of flooding caused by internal events such as component
failures, equipment misalignment, or outage activity mishaps. The site-spescific-listed internal
flooding areas are those vulnerable areas indicated in the KNPP PRA that, should significant
internal flooding occur (such as a Service Water or Circulating Water pipe rupture), could impact
areas that contain systems required for safe shutdown of the plant areas-include-those-areas-that

; that are not designed to be wetted or
submerged [Ref. 5]. Escalation of the emergency classifi catlon is based on the damage caused or
by access restrictions that prevent necessary plant operations or systems monitoring.

ealt—euts—ete—)— hlgh lake (forebay) water Ievel condltlons that could be a precursor of more senous
events as well as low lake (forebay) water level conditions which may threaten operability of plant
cooling systems. Lake water level greater than or equal to 586 ft. International Great Lakes Datum
(IGLD) corresponds to the floor elevation of the Service Water Pump Room and access tunnel.
Lake water level less than 569.5 ft IGLD corresponds to one foot below the Alert (design)
threshold [Ref. 6, 7, 8].

KNPP does not have instrumentation for taking -direct readings of the lake level. However the
intake forebay level is monitored for this purpose. When no circulating water pumps are operating,
the intake forebay level is equal to lake level. However, when the Circulating Water Pumps are
operating forebay level is reduced compared to actual lake level due to the hydraulic resistance of
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the plant intake. KNPP has correlated the intake forebay level with actual lake level when either
one or both Circulating Water Pumps are operating, adjusting the EAL thresholds accordingly. In
most cases the Circulating Water Pumps will trip (42% indicated forebay level) prior to exceeding
the forebay level that corresponds to the low lake level threshold.

The classification should be declared if the threshold is exceeded for greater than 15 minutes.
This allows for short duration dynamic effects associated with the KNPP forebay and will avoid
unnecessary event declaration due to shifting of Circulating Water Pumps and other dynamic
effects in the forebay.

The International Great Lakes Datum (IGLD 1955) is a reference used to represent water levels in
the Great Lakes region. ‘

KNPP Basis Reference(s):

USAR Table 5.2-1 Allowable Stress Criteria - Reactor Containment Vessel, Rev. 16

Alarm Response procedure 47023-K Seismic Trouble Beta Window Box #02-K3, Rev. E
USAR Section 5.2.2 Shield Building Design - Wind Load, Rev. 16

Drawing A-449 Plan of Plant Area, Fence, Lighting and CCTV Support, Rev. F

KNPP PRA Section 7.0 Internal Flooding Analysis Workbook, Rev. 0401

USAR Section 2.6 Hydrology, Rev. 18

Alarm Response Procedure 47051-N Forebay Level Low Beta Window Box #05-N1, Rev. C

KNPP — Safety Evaluation - Review for Kewaunee Proposed EAL Changes (TAC No. MB1860)
8/22/2001
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

| HU2
Initiating Condition — NOTIFICATION-OF-UNUSUAL EVENT

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

Operating Mode Applicability: All

Example-EmergencyEmergency Action Level:

HU2.1. FIRE in bui i i i i
PROTECTED AREA not extmgunshed W|th|n 15 mmutes of control room notlf‘ cation or
verification of a control room alarm

ES" ! -ﬁ } lo |
Basis:
The purpose of this IC is to address the magnitude and extent of FIREs that may be potentially
significant precursors to damage to safety systems. As used here, Bdetection is visual observation

and report by plant personnel or sensor alarm indication. The 15 minute time period begins with a
credlble notlf cation that a FIRE is occurnng, or |nd|cat|on of a VALID fire detectlon system alarm.

alarm is assumed to be an |nd|cat|on of a FIRE unless itis dlsproved wnthln the 15 mnnute period
by personnel dispatched to the scene. In other words, a personnel report from the scene may be
used to disprove a sensor alarm if received within 15 minutes of the alarm, but shall not be
required to verify the alarm.

The intent of this 15 minute duration is to size the FIRE and to discriminate against small FIREs
that are readily extinguished (e.g., smoldering waste paper basket). The site-spesific-list-should
beapplicable areas are limited and applies—apply to buildings and areas contiguous (in actual
contact with or lmmedlately adjacent) to plant VITAL AREAs or other sngmt’ cant buildings or areas.

Escalation to a higher emergency class is by IC HA2, " FIRE or EXPLOSION Affecting the
Operability of Plant Safety Systems Required to Establish or Maintain Safe Shutdown".

KNPP Basis Reference(s):

1. KNPP Fire Protection Program Plan Section 5.19, Rev. §

2. Drawing A-449 Plan of Plant Area, Fence, Lighting and CCTV Support, Rev. F
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HU3
Initiating Condition —~NOTIFICATION-OF- UNUSUAL EVENT

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

Operating Mode Applicability: All

Example-Emergency-Action-LevelsiEmergency Action Levels: (HU3.1 i

or HU3.2)

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

HU3.2. Report by Local, County or State Officials for evacuation or sheltering of site personnel
based on an offsite event.

Basis:

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

Escalation of this EAL is via HA3, which mvolves a quantlf ed release of toxic or flammable gas
affecting VITAL AREAs.

KNPP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

| HU4
Initiating Condition —NOHFICATION-OF- UNUSUAL EVENT

Confirmed Security Event Which Indicates a Potential Degradation in the Level of
Safety of the Plant.

Operating Mode Applicability: All

Example-Emergency-Action-LevelsiEmergency Action Levels: (HU4.1
or HU4.2)

HU4.1. 2—Security [Supewisien—tiﬂe'}Shift Supervisor reports ANY of the following:A-eredible

Suspected sabotage device discovered within the plant PROTECTED AREA
Suspected sabotage device discovered outside the PROTECTED AREA or in the
plant switchyard

Confirmed tampering with safety-related equipment

A hostage or extortion situation that disrupts NORMAL PLANT OPERATIONS

Civil disturbance or strike which disrupts NORMAL PLANT OPERATIONS

Internal disturbance that is not a short lived or that is not a harmless outburst
involving ANY individuals within the PROTECTED AREA

» Malevolent use of a vehicle outside the PROTECTED AREA which disrupts normal
plant operations

HU4.2 A credible site specific security threat notification

Basis:

Reference is made to {site-specific)-sesurity-shift-supervisionthe Security Shift Supervisor because
these-this individuals are-is the designated personne} on-site qualified and trained to confirm that a
security event is occurring or has occurred. Training on security event classification confirmation
is closely controlled due to the strict secrecy controls placed on the plant Safeguards Contingency
Plan.

TFhis-EAL—-HU4.1 is based on {site-spesific)-Site-Security-Plansthe Security And Safeguards

Contingency Plan. Security events which do not represent a potentlal degradation in the level of
safety of the plant, are reported under 10- GER-CFR 73.71 or in some cases under 10 CFR 50.72.
Examples of security events that indicate Potential Degradation in the Level of Safety of the Plant
are provided below for consideration.
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INTRUSION into the plant PROTECTED AREA by a HOSTILE FORCE would result in EAL
escalation to an ALERT or higher.

The intent of EAL2-HU4.2 is to ensure that appropriate notifications for the security threat are |
made in a timely manner. Only the plant to which the specific threat is made need declare the
Netification-of-an-Unusual Event. |

The determination of “credible” is made through use of information found in the {site-specific)
Security And Safeguards Contingency Plan.

A credible site specific security threat is a threat of physical attack to the plant that represents a
potential degradation of the level of safety to the plant.

A higher initial classification could be made based upon the nature and timing of the threat and
potential consequences. The licensee shall consider upgrading the emergency response status
and emergency classification in accordance with the {site-security-spesificSecurity} And
Safeguards Contingency Plan and Emergency Plans.

KNPP Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01

2. Security And Safeguards Contingency Plan

3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HUS
Initiating Condition —NOTIFICATION-OF-UNUSUAL EVENT

Other Conditions Existing Which i'n the Judgment of the Emergency Director Warrant
Declaration of a NOUEUE.

Operating Mode Applicability: o All

Example-EmergencyEmergency Action Level:

HUS.1. Other conditions exist which in the judgment of the Emergency Director indicate that
events are in process or have occurred which indicate a potential degradation of the level
of safety of the plant. No releases of radioactive material requiring offsite response or
monitoring are expected unless further degradation of safety systems occurs.

Basis:

This EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed by the
Emergency Director to fall under the NOUEUE emergency class.

From a broad perspective, one area that may warrant Emergency Director judgment is related to
likely or actual breakdown of site-specific event mitigating actions. Examples to consider include
inadequate emergency response procedures, transient response either unexpected or not

understood, failure or unavailability of emergency systems during an accident in excess of that
assumed in accident analysis, or insufficient availability of equipment and/or support personnel.

KNPP Basis Reference(s):

None
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA1

Initiating Condition -- ALERT
Natural and Destructive Phenomena Affecting the Plant VITAL AREA.

Operating Mode Applicability: Al

Example-Emergency-Action-L.evelsiEmergency Action Levels: (HA1.1
or HA1.2 or HA1.3 or HA1.4 or HA1.5-er

HAL6)

HA1.1. Seismic event GREATER THAN Operéting Basis Earthquake (OBE) as indicated by
activation of seismic monitor with OBE Limit Exceeded light lit in Relay Room on RR159

(SER 331 Selsmlc Momtor Operatlonal Basis Earthquake) -(S#e—Speerﬁe) {methed{s)—ef

HA1.2. Tornado or-high winds GREATER THANgreaterthan Ks#e—speeﬁe—FSAR—des;ga
basis}100) mph within PROTECTED AREA boundary and resulting in VISIBLE DAMAGE
to any-of-the-following plant structures for equipment located in Table H-1 areas or
Control Room indication of degraded performance of those systems located within Table
H-1 areas.

Table H-1 Safe Shutdown/VITAL Areas

e Shield Building (Reactor Building)
e Auxiliary Building

o Safeguards Alley

 Diesel Generator Rooms (includes "A" Diesel Room to Screen
House Tunnel)

e Screenhouse/Forebay
e Technical Support Center Basement
¢ Control Room

o Control Room AC Equipment Room

KNPP 8§6-H-12 10/22/04




HA1.3.

HA1.4.

HA1.5.

HA1.6.

¢ Relay Room ‘
» Safeguards Battery Rooms -

Vehicle crash within PROTECTED AREA boundary and resulting in VISIBLE DAMAGE to
any-ofthe-following plant structures or equipment located in Table H-1 areas therein-or
Ceontrol Room indication of degraded performance of those systems located within Table
H-1 areas.:

Turbine failure-generated missileé result in any VISIBLE DAMAGE to or penetration of
any of-the-following-plant areas listed in Table H-1:
i ific)ist

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

¢ Diesel Generator A Room
¢ Diesel Generator B Room
o Safeguards Alley

¢ Relay Room
¢ CRDM Equipment Room

¢ RHR Pump Pits
¢ Auxiliary Building basement
e Screen House

High or low lake level in excess of column “Alert’, Lake-Forebay Level Thresholds, Table
H-2 for GREATER THAN 15 munutes

Table H-2 Lake-Forebay Level Thresholds (GREATER THAN 15 min.)

KNPP
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Unusual Event Alert
Number of Running’ Number of Running
Level Circulating Water Pumps Level Circulating Water Pumps
0 1 2 0 1 2
High High
GREATER Above bottom | SREATER GREATER GREATER Above bottom | Above bottom GREATER
THAN OR THANOR | THANOR THAN OR
of bar #2 on THAN OR of bar #3 on of bar #1 on
EQUAL TO south wall EQUALTO | EQUALTO south wall southwall | EQUALTO
586.0 ft 98%"* 88%"* E%U:fht TO 94%"°
Low Low
LESSTHAN | LESSTHAN | LESS THAN NIA LESS THAN LESS THAN NIA NIA
569.5 ft 53.1%" 46.9%" 568.5 ft 50.0%"
* Computer point LS075A
Basis:

The EALs in this IC escalate from the NOUEUE EALs in HU1 in that the occurrence of the event |

has resulted in VISIBLE DAMAGE to plant structures or areas containing equipment necessary for
a safe shutdown, or has caused damage to the safety systems in those structures evidenced by
control indications of degraded system response or performance. The occurrence of VISIBLE
DAMAGE and/or degraded system response is intended to discriminate against lesser events. The
initial “report" should not be interpreted as mandating a lengthy damage assessment prior to
classification. No attempt is made in this EAL to assess the actual magnitude of the damage. The
significance here is not that a particular system or structure was damaged, but rather, that the
event was of sufficient magnitude to cause this degradation. Escalation to higher classifications
occurs on the basis of other ICs (e.g., System Malfunction).

EAL#1HA1.1 is based on the USAR desxgn bas:s operatmg earthquake of 0 06 g honzontal or
0.04 g vertical acceleration.the :

exsmlc events of thls magmtude can result

sheutd—be—based—en—sﬁe—speeme-FSAR—destgn—baﬁs—S
in a plant VITAL AREA being subjected to forces beyond design limits, and thus damage may be
assumed to have occurred to plant safety systems [Ref. 1, 2]See—EP~Rl-spepfseFelewdelmes—feF

EAL#2HA1.2 is based on the FSAR design basis wind speed of 100 mphsheould-be-based-on-site-

specific-FSAR-design-basis [Ref. 3, 4, 5]. Wind loads of this magmtude can cause damage to
safety functions.

EAL#3HA1.3 is intended to address crashes of vehicle types large enough to cause significant
damage to plant structures containing functnons and systems required for safe shutdown of the
plant.

KNPP &§6-H-14 10/22/04




EAL#HA1.4 is intended to address the threat to safety related equipment imposed by missiles
generated by main turbine rotating component failures. Table H-1 lists areas that contain systems
and components required for the safe shutdown functlons of the plantIt-us—sRe—speeﬁe—hst—ef

supphes ThlS EAL is, therefore consustent wnth the def nition of an ALERT in that |f mnssnles have
damaged or penetrated areas containing safety-related equipment the potential exists for
substantial degradation of the level of safety of the plant.

EAL#5HA1.5 addresses the effect of internal flooding that has resulted in degraded performance
of systems affected by the flooding, or has created industrial safety hazards (e.g., electrical shock)
that preclude necessary access to operate or monitor safety equipment. The inability to operate or
monitor safety equipment represents a potential for substantial degradation of the leve! of safety of
the plant. This flooding may have been caused by internal events such as component failures,
equipment misalignment, or outage activity mishaps. The listed internal flooding areas are those
vulnerable areas indicated in the KNPP PRA that should significant internal flooding occur (such
as a Service Water or Circulating Water pipe rupture), could impact areas that contain systems
required for safe shutdown of the plant that are not desugned to be wetted or submerged [Ref 6

EAL—#6HA1.6 covers other-site-specific-phenomena-such-as-hurricane;-flooding; or seiche.
TFhese-This EALs can alse-be a precursors of more serious events. Lake water level 2greater
than or equal to 588 ft International Great Lakes Datum (IGLD) corresponds to levels approaching
design limits which if exceeded threatens operability of safety related equipment. Lake water level
<less than 568.5 ft IGLD corresponds to design levels (with added conservatism) to ensure
Service Water Pumps have adequate NPSH and that vortexing does not occur [Ref. 8, 9].

KNPP does not have instrumentation for taking direct readings of the lake level. However the
intake forebay level is monitored for this purpose. When no circulating water pumps are operating,
the intake forebay level is equivalent to lake level. However, when the Circulating Water Pumps
are operating forebay level is reduced compared to actual lake level due to the hydraulic
resistance of the plant intake. KNPP has correlated the intake forebay level with actual lake level
when either one or both Circulating Water Pumps are operating, adjusting the EAL thresholds
accordingly. In most cases the Circulating Water Pumps will trip (42% indicated forebay level)
prior to exceeding the forebay level that corresponds to the low lake level threshold.

The classification should be declared if the threshold is exceeded for greater than 15 minutes.
This allows for short duration dynamic effects associated with the KNPP forebay and will avoid
unnecessary event declaration due to shifting of Circulating Water Pumps and other dynamic
effects in the forebay.

The International Great Lakes Datum (IGLD 1955) is a reference used to represent water levels in
the Great Lakes region.
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KNPP Basis Reference(s):

USAR Table 5.2-1 Allowable Stress Criteria - Reactor Containment Vessel, Rev. 16
Alarm Response procedure 47023-K S_eismic Trouble Beta Window Box #02-K3, Rev. E
USAR Section 5.2.2 Shield Building Deéign - Wind Load, Rev. 16

KNPP Fire Protection Program Plan Section 5.19,Rev. 5

Drawing A-449 Plan of Plant Area, Fence, Lighting and CCTV Support, Rev. F
E-CW-04 Loss of Circulating Water, Rev. V

KNPP PRA Section 7.0 Internal Flooding Analysis Workbook, Rev. 0401

USAR Section 2.6 Hydrology, Rev. 18

KNPP - Safety Evaluation - Review for Kewaunee Proposed EAL Changes (TAC No. MB1860)
8/22/2001 '

© ® NO G A DM
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA2
Initiating Condition -- ALERT

FIRE or EXPLOSION Affecting the Operability of Plant Safety Systems Required to
Establish or Maintain Safe Shutdown.

Operating Mode Applicability: All

Example-EmergencyEmergency Action Level: |
HA2.1. FIRE or EXPLOSION in any of the following {site-spescific}-areas (Table H-1): |

Table H-1 . Safe Shutdown/VITAL Areas

o Shield Building (Reactor Building)
¢ Auxiliary Building

e Safeguards Alley

¢ Diesel Generator Rooms (includes "A" Diesel Room to
Screen House Tunnel)

» Screenhouse/Forebay

¢ Technical Support Center Basement
¢ Control Room

e Control Room AC Equipment Room
¢ Relay Room

e Safeguards Battery Rooms

(Site-specific) st
AND
Affected safety system parameter indications show degraded performance or plant

personnel report VISIBLE DAMAGE to permanent structures or equipment withinthe
specified-areaneeded for safe shutdown.

Basis:

These areas contain systéms and compoherits required for the safe shutdown functions of the
plant. The KNPP safe shutdown analyses were consulted for equnpment and plant areas required

make it easier to determlne |f the FIRE or EXPLOSION is potentlally affectmg one or more
KNPP 56-H-17 10/22/04 |



redundant trains of safety systems [Ref. 1, 2]. Escalation to a higher emergency class, if |

appropriate, will be based on System Malfunction, Fission Product Barrier Degradation, Abnormal
Rad Levels / Radiological Effluent, or Emergency Director Judgment ICs.

This EAL addresses a FIRE / EXPLOSION and not the degradation in performance of affected
systems. System degradation is addressed in the System Malfunction EALs. The reference to
damage of systems is used to identify the magnitude of the FIRE / EXPLOSION and to
discriminate against minor FIREs / EXPLOSIONSs. The reference to safety systems is included to
discriminate against FIREs / EXPLOSIONSs in areas having a low probability of affecting safe
operation. The significance here is not that a safety system was degraded but the fact that the
FIRE / EXPLOSION was large enough to cause damage to these systems. Thus, the designation
of a single train was intentional and is appropriate when the FIRE / EXPLOSION is large enough
to affect more than one component.

This situation is not the same as removing equipment for maintenance that is covered by a plant’s
Technical Specifications. Removal of equipment for maintenance is a planned activity controlled in
accordance with procedures and, as such, does not constitute a substantial degradation in the
level of safety of the plant. A FIRE / EXPLOSION is an UNPLANNED activity and, as such, does
constitute a substantial degradation in the level of safety of the plant. In this situation, an Alert
classification is warranted. '

The inclusion of a "report of VISIBLE DAMAGE" should not be interpreted as mandating a lengthy
damage assessment prior to classification. No attempt is made in this EAL to assess the actual
magnitude of the damage. The occurrence of the EXPLOSION with reports of evidence of damage
is sufficient for declaration. The declaration of an Alert and the activation of the Technical Support
Center will provide the Emergency Director with the resources needed to perform these damage
assessments. The Emergency Director also needs to consider any security aspects of the
EXPLOSIONS, if applicable.

-KNPP Basis Reference(s):
1. KNPP Fire Protection Program Plan Section 5.19, Rev. 5
2. Drawing A-449 Plan of Plant Area, Fence, Lighting and CCTV Support, Rev. F
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA3

Initiating Condition —- ALERT

Release of Toxic or Flammable Gases Within or Contiguous to a VITAL AREA Which
Jeopardizes Operation of Systems Required to Maintain Safe Operations or
Establish or Maintain Safe Shutdown.

Operating Mode Applicability: - All

E*ample—Emergeney—Asﬂen—Levels.Emergency Action Levels: (HA3.1
or HA3.2)

HA3.1. Report or detection of toxic gases within or contiguous to a Safe Shutdown/VITAL AREA
(Table H-1MFAL-AREA in concentrations that may resuilt in an atmosphere
IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH).

Table H-1 Safe Shutdown/VITAL Areas

 Shield Building (Reactor Building)
¢ Auxiliary Building

s Safeguards Alley

¢ Diesel Generator Rooms (includes "A" Diesel Room to
Screen House Tunnel)

¢ Screenhouse/Forebay

« Technical Support Center Basement
e Control Room

¢ Control Room AC Equipment Room
¢ Relay Room

¢ Safeguards Battery Rooms

HA3.2. Report or detection of gases in concentration greater than the LOWER FLAMMABILITY
LIMIT within or contiguous to a Safe Shutdown/VITAL AREA (Table H-1FAL-AREA.

Basis:

This IC is based on gases that affect the safe operation of the plant. This IC applies to buildings
and areas contiguous (in actual contact with or lmmedlately adjacent) to plant Safe
Shutdown/VITAL AREAs or other significant buildings or areas

[Ref. 1, 2]. The intent of this IC is not to include buildings (e.g., warehouses) or other areas that
are not contiguous or immediately adjacent to plant Safe Shutdown/VITAL AREAs. It is

KNPP '56-H-19 10/22/04 |



appropriate that increased monitoring be done to ascertain whether consequential damage has
occurred. Escalation to a higher emergency class, if appropriate, will be based on System
Malfunction, Fission Product Barrier Degradation, Abnormal Rad Levels / Radioactive Effluent, or
Emergency Director Judgment ICs. :

EALH#1HA3.1 is met if measurement of toxic gas concentration results in an atmosphere that is
IDLH within a Safe Shutdown/VITAL AREA or any area or building contiguous to Safe
Shutdown/VITAL AREA. Exposure to an IDLH atmosphere will result in immediate harm to
unprotected personnel, and would preclude access to any such affected areas.

EAL#2HA3.2 is met when the flammable gas concentration in a Safe Shutdown/VITAL AREA or
any building or area contiguous to a Safe Shutdown/VITAL AREA exceed the LOWER
FLAMMABILITY LIMIT. Flammable gasses, such as hydrogen and acetylene, are routinely used to
maintain plant systems (hydrogen) or to repair equipment/components (acetylene - used in
welding). This EAL addresses concentrations at which gases can ignite/support combustion. An
uncontrolled release of flammable gasses within a facility structure has the potential to affect safe
operation of the plant by limiting either operator or equipment operations due to the potential for
ignition and resuiting equipment damage/personnel injury. Once it has been determined that an
uncontrolled release is occurring, then sampling must be done to determine if the concentration of
the released gas is within this range. '

KNPP Basis Reference(s):

1. KNPP Fire Protection Program Plan Section 5.19, Rev. 5
2. Drawing A-449 Plan of Plant Area, Fence, Lighting and CCTV Support, Rev. F
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- HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HA4

Initiating Condition -- ALERT
Confirmed Security Event in a Plant PROTECTED AREA.

Operating Mode Applicability: All

E*ample—Emergeney—Aet}on—Levels,Emergency Action Levels: (HA4 .1
or HA4.2)

HA4.1. INTRUSION into the plant PROTECTED AREA by a HOSTILE FORCE.

HA4.2. Security {Supervision-title]Shift Supervisor reports any of the following:
= Sabotage device discovered in the plant PROTECTED AREA
= Standoff attack on the protected area by a HOSTILE FORCE (i.e., Sniper)
= ANY Security event of increasing severity that persists for > 30 minutes:
Credible bomb threats
Hostage / Extortion
Suspicious Fire or Explosion
Significant Security System Hardware Failure
Loss of contact with Security Officers

Basis:

This class of security events represents an escalated threat to plant safety above that contained in
the NOUEUE. A confirmed INTRUSION report is satisfied if physical evidence indicates the |
presence of a HOSTILE FORCE within the PROTECTED AREA.

The Security And Safeguards Contingency ' Plan identifies numerous events/conditions that
constitute a threat/compromise to station security. Only those events that involve actual or
potential substantlal degradation to the level of safety of the plant need to be
consudered C i i H

INTRUSION into a VITAL AREA by a HOSTILE FORCE will escalate this event to a Site Area
Emergency.

KNPP 56-H-21 16/22/04




Reference is made to {site-spescific}-sSecurity sShift sSupervisioror because these-this individuals
are-is the designated personne! on-site qualified and trained to confirm that a security event is
occurring or has occurred. Training on security event classification confirmation is closely
controlled due to the strict secrecy controls placed on the plant Physical Security Plan.

KNPP Basis Reference(s):

NRC Safeguards Advisory 10/6/01

Security And Safeguards Contingency Plan ,
Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NE!) dated 2/4/02
Physical Security Plan

el A .
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HAS
Initiating Condition -- ALERT

Control Room Evacuation Has Been Initiated.

Operating Mode Applicability: All

Example-EmergencyEmergency Action Level: I
HAS5.1. Entry into E-O-06, Fire in Alternate Fire Zone {{site-specific)}-procedure-number{s)-and l

title{s)] for control room evacuation.
Basis:

With the control room evacuated, additional .support, monitoring and direction through the
Technical Support Center and/or other emergency response facility is necessary. E-O-06, Fire in .
Alternate Fire Zone, provides specific instructions for evacuating the Control Room/Building and
establishing plant control at the Dedicated Shutdown Panel and in alternate locations. Inability to
establish plant control from outside the control room will escalate this event to a Site Area
Emergency.

KNPP Basis Reference(s):

1. E-0-06, Fire in Alternate Fire Zone, Rev. W
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HAG

Initiating Condition -- ALERT

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of an Alert.

Operating Mode Applicability: Al

Example-EmergencyEmergency Action Level:

HA6.1. Other conditions exist which in the judgment of the Emergency Director indicate that
events are in process or have occurred which involve actual or likely potential substantial
degradation of the level of safety of the plant. Any releases are expected to be limited to
small fractions of the EPA Protective Action Guideline exposure levels.

Basis:

This EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed by the
Emergency Director to fall under the Alert emergency class. Refer to EPIP-AD-19 for EPA
Protective Action Guideline exposure levels. .

KNPP Basis Reference(s):

1. EPA 400, Manual of Protective Action Guides And Protective Actions For Nuclear Incidents,
October 1991

2. EPIP-AD-19 -Determining Protective Action Recommendations, Rev. T
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

| HS1
Initiating Condition - SITE AREA EMERGENCY

Confirmed Security Event in a Plant VITAL AREA.

Operating Mode Applicability: All

Example-Emergency-Action-LevelsiEmergency Action Levels: (HS1.1
or HS1.2)

HS1.1. INTRUSION into the plant VITAL AREA by a HOSTILE FORCE.

HS1.2. Securlty Supervision reports ANY of the following:
A security event that results i in the loss of control of ANY VITAL AREAS (other than
Control Room)
. Imminent loss of physical control of the facility (remote shutdown capability) due to
a security event
] A confirmed sabotage dlscovered ina VITAL AREA

Basis:

This class of security events represents an escalated threat to plant safety above that contained in
the Alert IC in that a HOSTILE FORCE has progressed from the PROTECTED AREA to a VITAL
AREA.

Consideration sheuld-beis given to the following types of events when evaluating an event against
the criteria of the site specific Security Contingency Plan: SABOTAGE and HOSTAGE /
EXTORTION. The Safeguards Contingency Plan identifies numerous events/conditions that
constitute a threat/compromise to a Station’s security. Only those events that involve Actual or
leely Major failures of plant functions needed for protectlon of the publlc need to be consndered

Loss of Plant Control would escalate this event to a GENERAL EMERGENCY.

Reference is made to{site-specific}-s Security sShift sSupervisionor because these-this individuals
are-is the designated personnel on-site qualified and trained to confirm that a security event is
occurring or has occurred. Training on security event classification confirmation is closely
controlled due to the strict secrecy controls placed on the plant Physical Security Plan.

KNPP Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01
KNPP §6-H-25 10/22/04




2. Security And Safeguards Contingency Plan
3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02
4. Physical Security Plan ‘
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HS2
Initiating Condition - SITE AREA EMERGENCY

Control Room Evacuation Has Been Initiated and Plant Control Cannot Be
Established.

Operating Mode Applicability: . Al

Example-EmergencyEmergency Action Level:
HS2.1. Control room evacuation has been initiated.
- AND

Control of the plant cannot be established per E-O-06, Fire in Alternate Fire Zone {{site-
epecific)-procedure-number(s)-and-name(si}-within [site-specific}15) minutes.

Basis:

Expeditious transfer of safety systems has not occurred but fission product barrier damage may
not yet be lndlcated The mtent of this IC is to capture those events where control of the plant

of whether or not control is establlshed at the Dedlcated Shutdown Panelremete-shu!dema—panel is
based on Emergency Director (ED) judgment. The ED is expected to make a reasonable, informed
judgment within the site-spesific-time for transfer that the licensee-operator has control of the plant

from the Dedicated Shutdown Ranelremeote-shutdown-panelPanel.

E-O-06, Fire in Alternate Fire Zone, provides specific instructions for evacuating the Control
Room/Building and establishing plant control at the Dedicated Shutdown Panel and in alternate
locations.

The intent of the EAL is to establish control of important plant equipment and knowledge of
important plant parameters in a timely manner. Primary emphasis should be placed on those
components and instruments that supply protection for and information about safety functions.
Typically, these safety functions are reactivity control (ability to shutdown the reactor and maintain
it shutdown), RCS inventoryreactor-water-level (ability to cool the core), and secondary heat

removaldeeay—heat—rer—nem (ablllty to maintain a heat snnk)—fer—a—BWR Ihe—equwaien%—ﬂmekens

Escalation of this event, if appropriate, would be by Fission Product Barrier Degradation, Abnormal
Rad Levels/Radiological Effluent, or Emergency Director Judgment ICs.

KNPP Basis Reference(s):
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1. E-O-086, Fire in Alternate Fire Zone, Rev. W
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HS3
Initiating Condition — SITE AREA EMERGENCY

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of Site Area Emergency.

Operating Mode Applicability: | All

Example-Emergency Action Level:

HS3.1. Other conditions exist which in the judgment of the Emergency Director indicate that
events are in process or have occurred which involve actual or likely major failures of
plant functions needed for protection of the public. Any releases are not expected to
result in exposure levels which exceed EPA Protective Action Guideline exposure levels
beyond the site boundary.

Basis:

This EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but

that warrant declaration of an emergency because conditions exist which are believed by the
Emergency Director to fall under the emergency class description for Site Area Emergency. Refer
to EPIP-AD-19 for EPA Protective Action Guideline exposure levels.

KNPP Basis Reference(s):

1. EPA 400, Manual of Protective Action Guides And Protective Actions For Nuclear Incidents,
October 1991

2. EPIP-AD-19- Determining Protective Action Recommendations, Rev. T
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

HG1
Initiating Condition - GENERAL EMERGENCY

Security Event Resulting in Loss Of Physical Control of the Facility.
Operating Mode Applicability: Al

Example-EmergencyEmergency Action Level:

HG1.1. A HOSTILE FORCE has taken contro! of plant equipment such that plant personnel are
unable to operate equipment required to maintain safety functions as indicated by loss of
physical control of EITHER:

A VITAL AREA (including the Control Room) such that operation of equipment
required for safe shutdown is lost

OR

Spent fuel pool cooling systems if imminent fuel damage is likely

Basis:

This IC encompasses conditions under which a HOSTILE FORCE has taken physical control of
VITAL AREAs (containing vital equipment or- controls of vital equipment, including the Control
Room) required to maintain safety functions and control of that equipment cannot be transferred to
and operated from another location. Typically, these safety functions are reactivity control (ability
to shut down the reactor and keep it shutdown) reacterwaterlevelRCS inventory (ability to cool
the core) and desay—secondary heat removal (abrlrty to marntarn a heat sink)-for—a-BWR. The

lf control of the plant equrpment necessary to malntaln safety functrons can be transferred to
another location, then the above initiating condition is not met.

This EAL should also address loss of physicai control of spent fuel pool cooling systems if
imminent fuel damage is likely (e.g., freshly off-loaded reactor core in pool).

Loss of physical control of the control room or remote shutdown capability alere-may net-prevent

the ability to maintain safety functions-perse.-Desiga-of-the-remote-shuidown-capability-and-the
location-of-the-transfer-switches-should-be-taken-into-account:

KNPP Basis Reference(s):

1. NRC Safeguards Advisory 10/6/01
2. Security And Safeguards Contingency Plah_ '
3. Letter from Mr. B. A. Boger (NRC) to Ms. Lynette Hendricks (NEI) dated 2/4/02
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4. Physical Security Plan
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HAZARDS AND OTHER CONDITIONS
AFFECTING PLANT SAFETY

| HG2
Initiating Condition - GENERAL EMERGENCY

Other Conditions Existing Which in the Judgment of the Emergency Director Warrant
Declaration of General Emergency.

Operating Mode Applicability: All

Example-EmergencyEmergency Action Level: |

HG2.1. Other conditions exist which in the judgment of the Emergency Director indicate that I
events are in process or have occurred which involve actual or imminent substantial core
degradation or melting with potential for loss of containment integrity. Releases can be
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite
for more than the immediate site area.

Basis:

This EAL is intended to address unanticipated conditions not addressed explicitly elsewhere but
that warrant declaration of an emergency because conditions exist which are believed by the
Emergency Director to fall under the General Emergency class. Refer to EPIP-AD-19 for EPA
Protective Action Guideline exposure levels. '

KNPP Basis Reference(s):

1. EPA 400, Manual of Protective Action Guides And Protective Actions For Nuclear Incidents,
October 1991 :

2. EPIP-AD-19 Determining Protective Action Recommendations, Rev. T
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Su1t

Su2

Su3

KNPP

NOUE

Loss of All Offsite Power to
Essential Busses for GREATER
THAN 15 Minutes.

Op. Modes: Power Operation,
Starup;-Hot Standby, Hot
Shutdown, Intermediate
Shutdown

Inability to Reach Required
Shutdown Within Technical
Specification Limits.

Op. Modes: Power Operation,
Starup-Hot Standby, Hot
Shutdown, Intermediate
Shutdown

UNPLANNED Loss of Most or Al
Safety System Annunciation or
Indication in The Control Room
for GREATER THAN 15 Minutes
Op. Modes: Power Operation,
Startup-Hot Standby, Hot
Shutdown, Intermediate
Shutdown

SA5

SA2

SA4

por

C.

Table S-0
Recognition Category S

System Malfunction

INITIATING CONDITION MATRIX
SITE AREA EMERGENCY

ALERT

AC power capability to essential
busses reduced to a single
power source for GREATER
THAN 15 minutes such that any
additional single failure would
result in station blackout.

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

Failure of Reactor Protection
System Instrumentation to Com-
plete or Initiate an Automatic
Reactor Seram-Trip Once a
Reactor Protection System
Setpoint Has Been Exceeded
and Manual Scram-Reactor Trip
Was Successful.

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

Deleted

UNPLANNED Loss of Most or All
Safety System Annunciation or
Indication in Control Room With
Either (1) a SIGNIFICANT
TRANSIENT in Progress, or (2)
Compensatory Non-Alarming -
Indicators are Unavailable.

Op. Modes: Power Operation,
Starup-Hot Standby, Hot
Shutdown, Intermediate

§6-S-1

SS1

S$52

SS4

S§S6

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

Op. Modes: Power Operation,
Stardup;-Hot Standby, Hot
Shutdown, Intermediate
Shutdown

Failure of Reactor Protection
System Instrumentation to Com-
plete or Initiate an Automatic
Reactor Seram-Trip Once a
Reactor Protection System
Setpoint Has Been Exceeded
and Manual Scram-Reactor Trip
Was NOT Successful,

Op. Modes: Power Operation,
Startup Hot Standby

Complete Loss of Heat Removal
Capability.

Op. Modes: Power Operation,
Startup;-Hot Standby, Hot
Shutdown, Intermediate
Shutdown

Inability to Monitor a
SIGNIFICANT TRANSIENT in
Progress.

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

SG1

SG2

GENERAL EMERGENCY

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

Op. Modes: Power Operation,
Starup-Hot Standby, Hot
Shutdown, Intermediate
Shutdown

Failure of the Reactor Protection
System to Complete an Auto-
matic Seram-Reactor Trip and
Manual Scram-Reactor Trip was
NOT Successful and There Is
Indication of an Extreme ’
Challenge to the Ability to Cool |
the Core. )

Op. Modes: Power Operation,
Startup Hot Standby
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Shutdown
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Su4

SU5

Su6

Sus8

KNPP

Delatod

Fuel Clad Degradation.

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

RCS Leakage.

Op. Modes: Power Operation,
Startup;-Hot Standby, Hot
Shutdown, Intermediate

- Shutdown

UNPLANNED Loss of All Onsite
or Offsite Communications
Capabilities. .

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

Inadvertent Criticality.

Op Modes: Hot-Standby;-Hot
Shutdown, Infermediate
Shutdown

SA1 Deleted

C

Recognition Category S

System Malfunction
INITIATING CONDITION MATRIX

66-S-3

§S3 Loss of All Vital DC Power.

Op. Modes: Power Operation,
Startup;-Hot Standby, Hot
Shutdown, Intermediate
Shutdown

SS5 Deleted
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SYSTEM MALFUNCTION

SU1
Initiating Condition — NOTIFICATION-OF-UNUSUAL EVENT

Loss of All Offsite Power to Essential Busses for GREATER THANreaterThan 15

Minutes.
Operating Mode Applicability: Power Operation
Stardup
Hot Standby
Hot Shutdown

Intermediate Shutdown

Example-EmergencyEmergency Action Level:
SU1.1. Loss of all offsite power to Bus 5§ AND Bus 6 {sﬁe—speeﬁe)—kansiemers for GREATER

THANgreaterthan 15 minutes.
AND
Atleast{site-specific}-eEmergency diesel generators are supplying power to emergency
bussesBus § AND Bus 6.
Basis:

Prolonged loss of AC power reduces required redundancy and potentially degrades the level of
safety of the plant by rendering the plant more vulnerable to a complete Loss of AC Power (e.g.,
Station Blackout). Fifteen minutes was selected as a threshold to exclude transient or momentary
power losses.

The 4160 VAC system is divided into six busses, two of which are Engineered Safety Features
(ESF) busses 5 and 6. The ESF busses supply power to Safety Injection (SI) pumps, Residual
Heat Removal (RHR) pumps, containment heat removal equipment, etc.

Offsite power is available from the 345 kVAC and 138 kVAC systems. The 345 kKVAC system is
connected to the North Appleton line, the Point Beach line, the main transformers, and transformer
T-10. The 345 kVAC is the normal supply to the 13.8 kVAC system through transformer T-10,
which feeds the Tertiary Auxiliary Transformer (TAT). The TAT normally provides power to ESF
bus §. The TAT is not considered available to power both ESF busses in an emergency situation
due to its size. As a contingency, however, it is acceptable to use the TAT to power both ESF
busses when guidance for sequencing and monitoring TAT loads is available in the Control Room.
The Reserve Auxiliary Transformer (RAT) and Main Auxiliary Transformer (MAT) provide backup
sources to bus 5, in that order.

The 138 kVAC system is connected to the Shoto/Mishicot line, the East Krok line and transformer
T-10. The 138 kVAC system is the normal supply to the Reserve Auxiliary Transformer (RAT) via
the East and West substation busses. (When the 345 kVAC system is unavailable, the 138 KVAC
system can supply power to transformer T-10 and the TAT.) The RAT normally provides power to
ESF bus 6. The TAT and MAT provide backup sources to bus 6 in that order.
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When the main turbine generator is on line, generator output supplies power to the Main Auxiliary
Transformer (MAT) and the 4160 VAC busses. When the main turbine generator is off line, the
345 kVAC system can be aligned to backfeed the MAT. Note that the time required to effect the
backfeed is likely longer than the fifteen-minute interval associated with this EAL. If off-normal
plant conditions have already established the backfeed, however, its power to the ESF busses
may be considered an offsite power source.

Following a loss of power, ECA 0.0 provides guidance to restore power to ESF busses. For the
purpose of classification under this EAL, offsite power sources include any of the following:

345 kKVAC system supplying power to transformer T-10 and the TAT

138 kVAC system supplying power to transformer T-10 and the TAT

138 kVAC system supplying power to the RAT

345 KVAC system supplying power to the MAT on backfeed through the main transformers
when the main turbine generator is off line

KNPP Basis Reference(s):

1. ECA-0.0 Loss of All AC Power, Rev. AB

USAR Figure 8.2-2, Rev. 16

USAR Section 8.2.3, Rev. 18 -
GNP-08.04.01 Shutdown Safety Assessment; Rev. K

> wN
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SYSTEM MALFUNCTION

SuU2
Initiating Condition -- NOTIFICATION-OF-UNUSUAL EVENT

Inability to Reach Required Shutdown Within Technical Specification Limits.

Operating Mode Applicability: Power Operation

Starup
Hot Standby

Hot Shutdown
‘Intermediate Shutdown

Example-EmergencyEmergency Action Level:

SU2.1.  Plantis not brought to required operating mode within {site-spesific)}-Technical
Specifications LCO Action Statement Time.

Basis:

Limiting Conditions of Operation (LCOs) require the plant to be brought to a required shutdown
mode when the Technical Specification required configuration cannot be restored. Depending on
the circumstances, this may or may not be an emergency or precursor to a more severe condition.
In any case, the initiation of plant shutdown required by the site-KNPP Technical Specifications
requires a one hour report under 10 CFR 50.72 (b) Non-emergency events. The plant is within its
safety envelope when being shut down within the allowable action statement time in the Technical

Specifications. An immediate NOUE is required when the plant is not brought to the required

operating mode within the allowable action statement time in the Technical Specifications.
Declaration of a NOUE is based on the time at which the LCO-specified action statement time
period elapses under the site Technical Specifications and is not related to how long a condition
may have existed. Other required Technical Specification shutdowns that involve precursors to
more serious events are addressed by other System Malfunction, Hazards, or Fission Product
Barrier Degradation ICs. '

KNPP Basis Reference(s):
1. KNPP Technical Specifications
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SYSTEM MALFUNCTION

SU3
Initiating Condition -- NOTIFICATION-OF-UNUSUAL EVENT

UNPLANNED Loss of Most or All Safety System Annunciation or Indication in The
Control Room for GreatertharGREATER THAN 15 Minutes

Operating Mode Applicability: Power Operation

Startup

Hot Standby

Hot Shutdown
Intermediate Shutdown

Example-EmergencyEmergency Action Level:

SU3.1. UNPLANNED loss of most or all {site-spesific}-annunciators or indicators associated with
safety systems for greaterthanGREATER THAN 15 minutes on Mechanical Vertical
Panels A, B and C, Mechanical Control Consoles A, B and C, Electrical Vertical Panel
and Electrical Control Console

Basis:

This IC and its associated EAL are intended to recognize the difficulty associated with monitoring
changing plant conditions without the use of a major portion of the annunciation or indication
equipment.

Recognition of the availability of computer based indication equipment is considered (e.g., PPCS,

SER or SPDS;-plant-computer-ete:).

Quantification of "Most" is arbitrary, however, it is estimated that if approximately 75% of the safety
system annunciators or indicators are lost, there is an increased risk that a degraded plant
condition could go undetected. It is not intended that plant personnel perform a detailed count of
the instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions.

It is further recognized that mest-plant designs provides redundant safety system indication
powered from separate uninterruptable power supplies. While failure of a large portion of
annunciators is more likely than a failure of a large portion of indications, the concern is included in
this EAL due to difficulty associated with assessment of plant conditions. The loss of specific, or
several, safety system indicators should remain a function of that specific system or component
operability status. This will-beis addressed by the specific Technical Specification. The initiation of
a Technical Specification imposed plant shutdown related to the instrument loss will be reported
via 10 CFR80.72 If the shutdown is not in compliance with the Technical Specification action, the
NOUE is based on SU2 “Inability to Reach Required Shutdown Within Technical Specification
Limits."

{Site-specific)The specified panels for this EAL include annunciators er~and mdlcators-panels—feF

this-EAL-must-include-those identified in the Abnormal Operating Procedures, in the Emergency
Operating Procedures, and in other EALs (e.g., area, process, and/or effluent rad monitors, etc.).
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Fifteen minutes was selected as a threshold to exclude transient or momentary power losses.
Due to the limited number of safety systems in operation during cold shutdown, refueling, and
defueled modes, no IC is indicated during these modes of operation.

This NGUE will be escalated to an Alert if a transient is in progress during the loss of annunciation
or indication.

KNPP Basis Reference(s):
1. USAR Figure 7.7-1, Rev. 18

2. A-SER-52B Abnormal Sequential Event Recorder, Annunciator, and Status Panel System,
Rev.C B

3. N-CP-46 Honeywell Plant Process Computer, Rev. S
4. A-CP-46 Abnormal Honeywell Plant Process Computer, Rev. AR
5. N-SER-52 Control Room Sequential Event Recorder, Rev. D
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SYSTEM MALFUNCTION

SU4
Initiating Condition — NOTIFICATION-OF-UNUSUAL EVENT

Fuel Clad Degradation.

Operating Mode Applicability: . Power Operation
Starup

-Hot Standby

Hot Shutdown

Intermediate Shutdown

E*ample—Emergeney—Aet&on—Levelermergency Action Levels: (SU4.1
or SU4.2)

SU4.1. RCS Letdown Lme (R-Q) radlatlon monltor GREATER THAN 2000 mR/hr lndlcatlng fuel
clad degradation{S

tor than Technical 'ﬁl' ? llI"l.

SU4.2. (Site-specific}-cCoolant sample activity GREATER THAN ANY of the followmg indicating
fuel clad degradation:

e 1.0 pCi/gram dose equivalent lodine-131 for more than 48 hours in one
continuous time interval

e 60 pCi/gram dose equivalent lodine-131

o 91/E |JHCI/CC gross radloactlwty

Basis:

This IC is included as a NQUE because it is considered to be a potential degradation in the level of
safety of the plant and a potential precursor of more serious problems. SU5.1 addresses RCS
Letdown Lme (R-9) radlatlon monltor readlngs that provnde |nd|cat|on of fuel clad lntegnty [Ref 4

addresses coolant samples exceedlng coolant techmcal specn" catlons fGHeelme-splke[Ref 1]

2000 mR/hr was calculated using the following:

0.01% fuel cladding defect equals 7.2E+1 mR/hr increase on R-9 [Ref. 4]
0.2745% fuel cladding defect equals 1.0 pCi/gram dose equivalent lodine-131 [Ref. 5].

Therefore 1976.4 mR/hr increase on R-9 is equal to 1.0 pyCi/gram dose equivalent lodine-
131

R-9 background is equ1valent to 56 mR/hr [Ref. 4], which is added to the calculated dose
rate above.
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With the addition of background R-9 will réad 2032.4 mR/hr (rounded to 2000 mR/hr) equal
to 1.0 uCi/gram dose equivalent lodine-131.

Escalation of this IC to the Alert level is via the Fission Prbduct Barrier Degradation Monitoring ICs.

Though the referenced Technical Specification limits are applicable when average reactor coolant |

temperature is GREATER THAN 500°Fmode—dependent, it is appropriate that the EAL’s be
applicable in all modes, as they indicate a potential degradation in the level of safety of the plant.
The companion IC to SU4 for the Cold Shutdown/Refueling modes is CUS.

KNPP Basis Reference(s):

1.

I

Technical Specifications LCO 3.1.¢c.1.A, Amendment No. 167
E-2021 Integrated Logic Diagram Radiation Monitoring, Rev. X
A-RC-36A High Reactor Coolant Activity, Rev. J

USAR Section 9, Rev. 16 ‘

CN-CRA-99-28 Rev. 1
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SYSTEM MALFUNCTION

| suU5
Initiating Condition - NOHFICATION-OF-UNUSUAL EVENT |
RCS Leakage.
Operating Mode Applicability: - Power Operation
.- Starup
Hot Standby
Hot Shutdown

Intermediate Shutdown

Example-Emergency-Action-LevelsiEmergency Action Levels: (SU5.1
or SU5.2) ' :

SU5.1. Unidentified or pressure boundary leakage GREATER THAN 10 gpm. I

SU5.2. Identified leakage GREATER THAN 25 gpm. I

Basis:

This IC is included as a NOUE because it may be a precursor of more serious conditions and, as
result, is considered to be a potential degradation of the level of safety of the plant. Positive
indications in the Control Room of Reactor Coolant System (RCS) leakage to the containment are
provided by equipment that monitors:

Charging/Letdown flow mismatch

» Containment air activity

e Containment atmosphere humidity

e Containment Sump Ain leakage_
[Ref. 1, 2]

The 10 gpm value for the unidentified and pressure boundary leakage was selected as it is
observable with normal control room indications. Lesser values must generally be determined
through time-consuming surveillance tests (e.g., mass balances). SP-36-82 provides instructions
for calculating primary system leak rate by water inventory balances for off-normal events and for
operations troubleshooting [Ref, 2]. The EAL for identified leakage is set at a higher value due to
the lesser significance of identified leakage in comparison to unidentified or pressure boundary
leakage. In either case, escalation of this IC to the Alert level is via Fission Product Barrier
Degradation ICs.

KNPP Basis Reference(s):
1. Technical Specifications LCO 3.1.d, Amendment No. 165
2. SP-36-82 Reactor Coolant System Leak Rate Check, Rev. AE
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SYSTEM MALFUNCTION

SU6
Initiating Condition — NOTIFICATION-OF-UNUSUAL EVENT

UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability: Power Operation
Startup

Hot Standby

Hot Shutdown

Intermediate Shutdown

E*ample—Emergency—Aet&on—Levels.Emergency Action Levels: (SU6.1
or SU6.2)

SU6.1. Loss of all Table C-1(—site-spéeiﬁe4ist) onsite communications capability affecting the
ability to perform routine operations.

Table C-1 Onsite Communications Systems

Intraplant Paging (Gai-tronics)

¢ Sound powered phones

o PBX telephone system

e Personal communications system (PCS phones)
¢ Portable radio comrhunications_ system '

SU6.2. Loss of all Table C-2(site-specific-ist) offsite communications capability.

Table C-2 Offsite Communications Systems

+ PBXtelephone system
e NRCFTS System (mcludmg ENS and HPN)
e Dial select phones

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of communications capability
that either defeats the plant operations staff ability to perform routine tasks necessary for plant
operations or the ability to communicate problems with offsite authorities. The loss of offsite
communications ability is expected to be signifi cantly more comprehensive than the condition
addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform state and
local authorities of plant problems. This EAL is intended to be used only when extraordinary
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means (e.g., relaying of information from radio transmissions, individuals being sent to offsite
locations, etc.) are being utilized to make communications possible.

Site-specificlistforTable C-1 onsite communications loss —must-encompasses the loss of all
means of routine communications (e.g., commercial telephones, sound powered phone systems,
page party system (Gaitronics) and radios / walkie talkies). Due to its limited capability, the
emergency gai-tronics is not listed in Table C-1.

Site-specificlist-forTable C-2 offsite communications loss must-encompasses the loss of all means
of communications with offsite authorities. This sheuld-includes the NRC FTS System (including
Emergency Notification System - ENS and Health Physics Network — HPN)ENS, commercial
telephone lines, telecopy transmissions, and dedicated phone systems.

KNPP Basis Reference(s):
1. N-COM-44-CL Communications Systems CL, Rev. K
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SYSTEM MALFUNCTION

SU8
Initiating Condition — NOTIFICATION-OF UNUSUAL EVENT

Inadvertent Criticality.

Operating Mode Applicability:OPE-MTlNG—MODE—AFPHGABIHﬂ Heot

Standby
Hot Shutdown

Intermediate Shutdown

Example-EmergencyEmergency Action Level: {d4-or2)

SuU8.21. An UNPLANNED sustained positive 'startup rate observed on nuclear instrumentation.

Basis:

This IC addresses inadvertent criticality events. While the primary concern of this IC is criticality
events that occur in Cold Shutdown or Refueling modes (NUREG 1449, Shutdown and Low-Power
Operation at Commercial Nuclear Power Plants in the United States), the IC is applicable in other

modes in which inadvertent criticalities are possible. This IC indicates a potential degradation of.

the level of safety of the plant, warranting an NOUE-Unusual Event classification. This IC excludes
inadvertent criticalities that occur during planned reactivity changes associated with reactor
startups (e.g., criticality earlier than estimated). The Cold Shutdown/Refueling IC is CUS8.

This condition can be identified using the period—monitors/startup rate monitor. The term
“extendedsustained” is used in order to allow exclusion of expected short term positive

periods/startup rates from planned control rod movements for—RWRs—and—BWRs—{such as
shutdown bank withdrawal-for-RPWRs). These short term positive periods/startup rates are the

result of the inerease-rise in neutron population due to subcritical multiplication.

This condition can be identified using startup rate monitors (NI-31D/32D - Source Range Startup
Rate).

Escalation would be by the Fission Product Barrier Matrix, as appropriate to the operating mode at
the time of the event, or by Emergency Director Judgment.

Note: This EAL is SU8 following SU6. SU7 is not used in NEI 99-01 Revision 4 and that
convention is carried forward here.

KNPP Basis Reference(s): ,
1. N-0-02 Plant Startup from Hot Shutdown to 35% Power, Rev. AN
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SYSTEM MALFUNCTION

SA2
Initiating Condition - ALERT

Failure of Reactor Protection System Instrumentation to Complete or Initiate an
Automatic Reactor Seram-Trip Once a Reactor Protection System Setpoint Has Been
Exceeded and Manual Seram-Reactor Trip Was Successful.

Operating Mode Applicability: Power Operation
- Starup

Hot Standby

Hot Shutdown

Example-EmergencyEmergency Action Level:

SA2.1. Indication(s) exist that a Reactor Protection System setpoint was exceeded
AND
RPS automatic trip did not reduce power to LESS THAN 5%
AND
Any of the following operator actions are successful in reducing power to LESS THAN
5%:

= Use of Manual Reactor Trip push buttons

Basis:

This condition indicates failure of the automatic protection system to seram-trip the reactor. This
condition is more than a potential degradation of a safety system in that a front line automatic
protection system did not function in response to a plant transient and thus the plant safety has
been compromised, and design limits of the fuel may have been exceeded. An Alert is indicated
because conditions exist that lead to potential loss of fuel clad or RCS. Reactor protection system
setpoint being exceeded, rather than limiting safety system setpoint being exceeded, is specified
here because failure of the automatic protection system is the issue. A manual seram-trip is any
set of actions by the reactor operator(s) at the reaster-control room consoles which causes control
rods to be rapidly inserted into the core and brings the reactor subcritical (e.g., reactor trip button;
Alternate-Rod-Insertion). Failure of manual seram-trip would escalate the event to a Site Area
Emergency.

Following a successful reactor trip, nuclear power promptly drops to only a few percent of nominal,
and then decays away to a level some 8 decades less. Reactor power levels resulting from
radioactive fission product decay are never more than a few percent of nominal power and also
lower in time. Heat removal safety systems are sized to remove only decay heat and not significant
core power. Reactor power levels at or above 5% (in a core that is supposed to be shutdown) are
considered an extreme challenge to the Fuel Cladding barrier and warrant a Critical Safety
Function Status Tree (CSFST) Subcriticality-Red path priority. The setpoint has been chosen
because it is clearly readable on the power range meters. Reactor power levels in the power range
are indicated on Mechanical Control Console “B” nuclear instruments NI-41, 42, 43 and 44.
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Following any automatic reactor trip signal, plant procedures prescribe operator insertion of
redundant manual trip signals to ensure reactor shutdown is achieved. A successful manual trip is
any set of actions by the reactor operator(s) in the Control Room that causes control rods to be
rapidly inserted into the core and brings the reactor subcritical. Manual trip includes the procedural
direction to deenergize Busses 33 and 43 to ensure rod insertion. Control rod insertion completed
from the Rod Drive Equipment Room is not considered a successful manual trip as action is
required outside the Control Room. Manual insertion of control rods from the Control Room is not
considered rapid insertion that brings the reactor sub-critical.

Note: This EAL is SA2 following SU8. SA1 is not used in NEI 99-01 Revision 4 and that convention
is carried forward here.

KNPP Basis Reference(s):

1.

E-0 Reactor Trip or Safety Injection, Rev. V

2. ES-0.1 Reactor Trip Response, Rev. P
3.
4. Technical Specifications 2.3.a, Amendment No. 162

F-0.1 Subcriticality, Rev. C
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SYSTEM MALFUNCTION

SA4
Initiating Condition — ALERT

UNPLANNED Loss of Most or All Safety System Annunciation or Indication in Control
Room With Either (1) a SIGNIFICANT TRANSIENT in Progress, or (2)
Compensatory Non-Alarming Indicators are Unavailable.

Operating Mode Applicability: Power Operation
Starup
Hot Standby
Hot Shutdown
~ Intermediate Shutdown

Example-EmergencyEmergency Action Level:

SA4.1. UNPLANNED loss of most or all {site-spesific}-annunciators or indicators associated with
safety systems for greaterthanGREATER THAN 15 minutes on Mechanical Vertical
Panels A, B and C, Mechanical Control Consoles A, B and C, Electrical Vertical Panel
and Electrical Control Console

AND
Either of the following: (a or b)
a. A SIGNIFICANT TRANSIENT is in progress.

OR

b. COMPENSATORY NON-ALARMING INDICATIONS are unavailable.

Basis:

This IC and its associated EAL are intended to recognize the difficulty associated with monitoring
changing plant conditions without the use of a major portion of the annunciation or indication
equipment during a transient. Recognition of the availability of computer based indication
equipment is considered (e.g., SPDS, plant computer, etc.).

SIGNIFICANT TRANSIENT includes response to automatic or manually initiated functions such as
seramsreactor trips, runbacks involving greater than 25% thermal power change, ECCS injections, or
thermal power oscillations of 10% or greater.

COMPENSATORY NON-ALARMING INDICATIONS include the plant process computer (PPCS),
SPDS, plant recorders, or plant instrument displays in the control room. If both a major portion of the
annunciation system and all computer monitoring are unavailable, the Alert is required.

"Planned" loss of annunciators or indicators includes scheduled maintenance and testing activities.
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Quantification of "Most" is arbitrary, however, it is estimated that if approximately 75% of the safety
system annunciators or indicators are lost, there is an increased risk that a degraded plant
condition could go undetected. It is not intended that plant personnel perform a detailed count of
the instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions. It is also not intended that the Shift Superviso—Manager be tasked with |
making a judgment decision as to whether additional personnel are required to provide increased
monitoring of system operation.

It is further recognized that moest-plant designs provides redundant safety system indication |
powered from separate uninterruptable power supplies. While failure of a large portion of
annunciators is more likely than a failure of a large portion of indications, the concern is included in
this EAL due to difficulty associated with assessment of plant conditions. The loss of specific, or
several, safety system indicators should remain a function of that specific system or component
operability status. This will be addressed by the specific Technical Specification. The initiation of a
Technical Specification imposed plant shutdown related to the instrument loss will be reported via
10- GFR-CFR 50.72. If the shutdown is not in comphance with the Technical Specification action,
the NOUE is based on SU2 "Inability to Reach Required Shutdown Within Technical Specification
Limits."

Site-specificThe specified panels for this EAL include annunciators erand indicators for-this-EAL
mustinclude-these-identified in the Abnormal Operating Procedures, in the Emergency Operating
Procedures, and in other EALs (e.g., area, process, and/or effluent rad monitors, etc.).

Due to the limited number of safety systems in operation during cold shutdown, refueling and
defueled modes, no IC is indicated during these modes of operation.

This Alert will be escalated to a Site Area Emergency if the operating crew cannot monitor the
transient in progress.

Note: This EAL is SA4 following SA2. SAS3 is not used in NEI 99-01 Revision 4 and that convention
is carried forward here.

KNPP Basis Reference(s):
1. USAR Figure 7.7-1, Rev. 18

2. A-SER-52B Abnormal Sequential Event Recorder, Annunciator, and Status Panel System,
Rev. C :

NEI1 99-01, Reuv. 4, Section 5.4 Definitions .

N-CP-46 Honeywell Plant Process Computer, Rev. S

A-CP-46 Abnormal Honeywell Plant Process Computer, Rev. AR
N-SER-52 Control Room Sequential Event Recorder, Rev. D

oo W
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SYSTEM MALFUNCTION

SAS
Initiating Condition -- ALERT

AC power capability to essential busses reduced to a single power source for greater
tharGREATER THAN 15 minutes such that any additional single failure would result
in station blackout. :

Operating Mode Applicability: Power Operation
Startup
Hot Standby

Hot Shutdown
Intermediate Shutdown

Example-EmergencyEmergency Action Level:

SA5.1. AC power capability to Bus 5§ AND Bus 6 reduced to only one of the following sourcesa
single-powersource for greaterthanGREATER THAN 15 minutes:

One emergency diesel generator (A or B)
TAT

RAT

MAT on backfeed

AND

Any additional single failure will result in station blackout.

Basis:

This IC and the associated EALs are intended to provide an escalation from IC SU1, "Loss of All
Offsite Power To Essential Busses for Greater Than 15 Minutes." The condition indicated by this
ICis the degradation of the offsite and onsite power systems such that any additional single failure
would result in a station blackout. This condition could occur due to a loss of offsite power with a
concurrent failure of one emergency diesel generator to supply power to its emergency busses.
Another related condltlon could be

the loss of onsrte emergency dlesels wrth only one traln of emergency busses belng backfed from
offsite power. Offsite power sources include the 345 kVAC system or 138 kKVAC system to the
Tertiary Auxiliary Transformer (TAT), the 345 kVAC system or 138 kVAC system to the Reserve
Auxiliary Transformer (RAT), and the 345 kVAC system to the Main Auxiliary Transformer (MAT)
on backfeed through the main transformers. Note that the time required to effect a backfeed to the
MAT is likely longer than the fifteen-minute interval. If off-normal plant conditions have already
established the backfeed, however, its power to the ESF busses may be considered an offsite
power source. Onsite power sources consist of 1A Diesel Generator to Bus § and 1B Diesel
Generator to Bus 6. Several combinations of power failures could therefore satisfy this EAL. The
subsequent loss of this-the single remaining power source would escalate the event to a Site Area
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Emergency in accordance with IC SS1, "Loss of All Offsite and Loss of All Onsite AC Power to
Essential Busses."

KNPP Basis Reference(s):

1. ECA-0.0 Loss of All AC Power, Rev. AB

USAR Figure 8.2-2, Rev. 16

USAR Section 8.2.3, Rev. 18

USAR Section 8.2.4, Rev. 18

GNP-08.04.01 Shutdown Safety Assessment, Rev. K

A A
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SYSTEM MALFUNCTION

S$$1
Initiating Condition -~ SITE AREA EMERGENCY

Loss of All Offsite Power and Loss of All Onsite AC Power to Essential Busses.
Operating Mode Applicability: * Power Operation
Startup
Hot Standby

Hot Shutdown
- Intermediate Shutdown

Example-EmergencyEmergency Acfion Level:

SS1.1. Loss of ALL efisite-power to Bus 5 AND Bus 6 for GREATER THAN 15 minutes.

Basis:

Loss of all AC power compromises all plant safety systems requiring electric power including RHR,
ECCS, Containment Heat Removal and the Ultimate-Heat-SinkService Water System. Prolonged
loss of all AC power will cause core uncovering and loss of containment integrity, thus this event

can escalate to a General Emergency :Fhe—(sﬁe-speeaﬁe)—hme—dtmn—shemd—be—seleeted—te

Offsite power sources include the 345 kVAC system or 138 kVAC system to the Tertiary Auxiliary
Transformer (TAT), the 345 kVAC or 138 KVAC system to the Reserve Auxiliary Transformer
(RAT), and the 345 kVAC system to the Main Auxiliary Transformer (MAT) on backfeed through
the main transformers. Note that the time required to effect a backfeed to the MAT is likely longer
than the fifteen-minute interval. If off-normal plant conditions have already established the
backfeed, however, its power to the ESF busses may be considered an offsite power source.
Onsite power sources consist of 1A Diesel Generator to Bus 5 and 1B Diesel Generator to Bus 6.

Escalation to General Emergency is via Fission Product Barrier Degradation or IC SG1,
"Prolonged Loss of All Offsite Power and Prolonged Loss of All Onsite AC Power."

Consideration should be given to operable loads necessary to remove decay heat or provide
Reactor Vessel makeup capability when evaluating loss of AC power to safety-related 4160 VAC
essential-busses. Even though an safety-related 4160 VAC essential-bus may be energized, if
necessary loads (i.e., loads that if lost would inhibit decay heat removal capability or Reactor
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Vessel makeup capability) are not operable on the energized bus then the bus should not be
considered operable. If this bus was the only energized bus then a Site Area Emergency per SS1
should be declared.
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KNPP Basis Reference(s):

1.

o s b

KNPP

ECA-0.0 Loss of All AC Power, Rev. AB
USAR Figure 8.2-2, Rev. 16

USAR Section 8.2.3, Rev. 18

USAR Section 8.2.4, Rev. 18

GNP-08.04.01 Shutdown Safety Assessment, Rev. K
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SYSTEM MALFUNCTION

SS2
Initiating Condition -- SITE AREA EMERGENCY

Failure of Reactor Protection System Instrumentation to Complete or Initiate an
Automatic Reactor Seram-Trip Once a Reactor Protection System Setpoint Has Been
Exceeded and Manual Seram-Reactor Trip Was NOT Successful.

Operating Mode Applicability: - Power Operation
StartupHot Standby

Example-EmergencyEmergency Action Level:
SS2.1. indication{s)-exist-that automatic-and-manual-scram-were-not-successiukindication(s)

exist that automatic and manual trip were NOT successful in reducing power to LESS
THAN 5%. Manual Reactor Trips include use of Manual Reactor Trip push buttons or
De-energizing Busses 33 AND 43.

Basis:

Automatic and manual seram-trip are not considered successful if action away from the reacter
Ceontrol Roomeensele was required to seram-trip the reactor.

Under these conditions, the reactor is producing more heat than the maximum decay heat load for
which the safety systems are designed. A Site Area Emergency is indicated because conditions
exist that lead to imminent loss or potential loss of both fuel clad and RCS. Although this IC may
be viewed as redundant to the Fission Product Barrier Degradation IC, its inclusion is necessary to
better assure timely recognition and emergency response. Escalation of this event to a General
Emergency would be via Fission Product Barrier Degradation or Emergency Director Judgment
ICs.

Automatic or manual reactor trip is considered successful if actions taken (use of Manual Reactor
Trip push buttons or De-energizing Busses 33 AND 43) result in reducing reactor power less than
5%. Reactor power levels in the power range are indicated on N-41, 42, 43 and 44. Automatic and
manual trips are not considered successful if action away from the Control Room (e.g., Rod Drive
Equipment Room) is required to trip the reactor. Manual insertion of control rods from the Control
Room is not considered rapid insertion that brings the reactor sub-critical.
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KNPP Basis Reference(s):

1. E-0 Reactor Trip or Safety Injection, Rev. V

2. ES-0.1 Reactor Trip Response, Rev. P

3. F-0.1 Subcriticality, Rev. C

4. FR-S.1 Response to Nuclear Power Generation/ATWS, Rev. Q
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SYSTEM MALFUNCTION

| $S3
Initiating Condition -- SITE AREA EMERGENCY

Loss of All Vital DC Power.

Operating Mode Applicability: Power Operation

Starup

Hot Standby

Hot Shutdown
Intermediate Shutdown

Example-EmergencyEmergency Action Level:

SS3.1. Loss of aAll wital DC pRower based on LESS THAN 105 VDC on Train A AND Train B
Safeguards DC Distribution Systems for greater-thanrGREATER THAN 15 minutes.

Basis:

Loss of all DC power compromises ability to monitor and control plant safety functions. Prolonged
loss of all DC power will cause core uncovering and loss of containment integrity when there is
significant decay heat and sensible heat in the reactor system. Escalation to a General Emergency
would occur by Abnormal Rad Levels/Radiological Effluent, Fission Product Barrier Degradation,
or Emergency Director Judgment ICs. Fifteen minutes was selected as a threshold to exclude
transient or momentary power losses. :

The loss of a safeguards DC train consists of a combination of loss of power to specified DC
distribution panels. These panels include: BRA (BRB)-102, and BRA (BRB)-104. In all cases,
BRA (BRB)-102 panel indicating less than 105 VDC constitutes a loss of the associated DC
distribution train. However, a loss of power to the BRA (BRB) -104 panel, which does not have
voltage indication, also constitutes a loss of the associated DC distribution train.

125 VDC safeguard main distribution cabinets (BRA-102 and BRB-102) supply two safeguard sub-
-distribution cabinets (BRA-104 and BRB-104) and provide for connection of safeguard batteries
(BRA-101 and BRB-101) to their associated battery chargers (BRA-108 and BRB-108). The
combination of low voltages on the specified distribution cabinets results in a total loss of vital 125
VDC power. The 125 VDC safeguards distribution system supplies circuit breaker control power,
Control Room alarms, Control Room controls, diesel generator controls, and the Reactor
Protection System. The 125 VDC safeguard system is also the standby power source to the AC
inverters. BRA-102 and BRB-102 voltage is displayed on Control Room indicators 4494001 and
4494002, respectively. Undervoltage is alarmed on Control Room Sequence of Event Recorder
(SER) points 490011196 and 490011200 and annunciators 447101A and 47101B, respectively.

Each of the 125 VDC batteries has been sized to carry the expected shutdown loads following a
reactor trip and a loss of all AC power for a period of eight hours without battery terminal voltage
falling below 105 VDC. This voltage value therefore incorporates a margin of at least 15 minutes of
operation before the onset of inability to operate loads. The nominal battery cell voltage is 2.20
VDC. Low battery terminal voltage activates Control Room SER point 49001832 and annunciator
47105A. The batteries are located in Battery Rooms A and B on the Turbine Building Mezzanine
Floor (606 ft el.).
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KNPP Basis Reference(s):

1.

USAR 8.2.2, Rev. 18

2. USAR 8.2.3, Rev. 18
3.
4. Plant Drawing 237127A-E233, Rev. AQ

Technical Specifications B3.7, 4/23/2001
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SYSTEM MALFUNCTION

S$S4
Initiating Condition -- SITE AREA EMERGENCY

Complete Loss of Heat Removal Capability.

Operating Mode Applicability:‘ ~ Power Operation

Stadup
Hot Standby
Hot Shutdown
" . Intermediate Shutdown

Example-EmergencyEmergency Action Level:
SS4.1. Loss of core cooling and heat sink{RPWR).

Basis:

This EAL addresses complete loss of functions, including ultimate-heat-sinkService Water System
required for hot shutdown with the reactor at pressure and temperature. Reactivity control is

addressed in other EALs. For-BWRs-the-loss-of-heat-removal-function-is-indicated-by-the-Heat
Removal-Gapability-Temperature-Limit-Gurve-being-exceeded-

Under these conditions, there is an actual major failure of a system intended for protection of the
public. Thus, declaration of a Site Area Emergency is warranted. Escalation to General
Emergency would be via Abnormal Rad. Levels / Radiological Effluent, Emergency Director
Judgment, or Fission Product Barrier Degradation [Cs.

KNPP Basis Reference(s):
None
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SYSTEM MALFUNCTION

SS6

Initiating Condition -- SITE AREA EMERGENCY

Inability to Monitor a SIGNIFICANT TRANSIENT in Progress.

Operating Mode Applicability: Power Operation

Startup

Hot Standby

Hot Shutdown
_Intermediate Shutdown

Example-EmergencyEmergency Action Level:

SS6.1.

Basis:

This IC and its associated EAL are intended to recognize the inability of the contro! room staff to
monitor the plant response to a transient. A Site Area Emergency is considered to exist if the

a—Loss of most or all {site-spesific}-annunciators associated with safety systems on
Mechanical Vertical Panels A, B and C, Mechanical Control Consoles A, B and C,
Electrical Vertical Panel and Electrical Control Console.

'AND
SIGNIFICANT TRANSIENT in progress.

AND
b—COMPENSATORY NON-ALARMING INDICATIONSGompensatory-non-alarming
indications are unavailable.

AND

e—Indications needed to monitor the ability to shut down the reactor, maintain the core
cooled, maintain the reactor coolant system intact, and maintain containment

intactmonitor-{site-specific) safety-functions-are unavailable.

AND

control room staff cannot monitor safety functions needed for protection of the public.

SIGNIFICANT TRANSIENT includes response to automatic or manually initiated functions such as
reactor trips, runbacks involving greater than 25% thermal power change, ECCS injections, or

thermal power oscillations of 10% or greater.

KNPP
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COMPENSATORY NON-ALARMING INDICATIONS include the plant process computer (PPCS),
SPDS plant recorders, or plant mstrumentdnsplays in the control room.

-{Site-specific)-indications needed to monitor safety functions necessary for protection of the
public must—include control room indications, computer generated indications and dedicated
annunciation capability. The specific indications should—beare those used to determine-such
functions-asmonitor the ability to shut down the reactor, maintain the core cooled, to maintain the
reactor coolant system intact, and to maintain containment intact.

"Planned" and “UNPLANNED" actions are not differentiated since the loss of instrumentation of
this magnitude is of such significance during a transient that the cause of the loss is not an
ameliorating factor.

Quantification of "Most" is arbitrary, however, it is estimated that if approximately 75% of the safety
system annunciators or indicators are lost, there is an increased risk that a degraded plant
condition could go undetected. It is not intended that plant personnel perform a detailed count of
the instrumentation lost but use the value as a judgment threshold for determining the severity of
the plant conditions. It is also not intended that the Shift Supervisor be tasked with making a
judgment decision as to whether additional personnel are required to provide increased monitoring
of system operation.

Note: This EAL is SS6 following SS4. SS5 is not used in NEI 89-01 Revision 4 and that convention
is carried forward here.

KNPP Basis Reference(s):
1. USAR Figure 7.7-1, Rev. 18

2. A-SER-52B Abnormal Sequential Event Recorder, Annunciator, and Status Panel System,
Rev.C

3. NEI99-01, Rev. 4, Section 5.4 Definitions

7. N-CP-46 Honeywell Plant Process Computer, Rev. S

8. A-CP-46 Abnormal Honeywell Plant Process Computer, Rev. AR
9. N-SER-52 Control Room Sequential Event Recorder, Rev. D

10. UG-0 User's Guide for Emergency and Abnormal Procedures, Rev. D
11. F-0.1 Subcriticality, Rev. C

12. F-0.2 Core Cooling, Rev. F

13. F-0.3 Heat Sink, Rev. E

14. F-0.4 Integrity, Rev. E

16. F-0.5 Containment, Rev. F

16. F-0.6 Inventory, Rev. F
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SYSTEM MALFUNCTION

SG1

Initiating Condition -- GENERAL EMERGENCY

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

Operating Mode Applicability: Power Operation

Startup

Hot Standby
Hot Shutdown
Intermediate Shutdown

Example-EmergencyEmergency Action Level:

SG1.1.

Basis:

Loss of all offsite power to Bus 5 AND Bus 6{site-spesific)transformers

AND

Failure of {site-spesific}-all emergency diesel generators to supply power to Bus 5 AND
Bus 6-emergency-busses.

AND
Either of the following: (a or b)

a. Restoration of atleast-either Bus 5 OR Bus 6 ene-within {site-spesific}4 hours is
not likely

OR
b. {Site-SpecificHndication-ef-eContinuing degradation of core cooling based on

Fission Product Barrier monitoring- as indicated by a Core Cooling-RED or Core
Cooling-ORANGE

Loss of all AC power compromises all plant safety systems requiring electric power including RHR,
ECCS, Containment Heat Removal and the Ultimate-Heat-SinkService Water System. Prolonged
loss of all AC power will lead to loss of fuel clad, RCS, and containment. The {site-spesific}4 hours
to restore AC power can—beis based on a-the site blackout coping analysis performed in
conformance with 10 CFR 50.63 and Regulatory Guide-Guide 1.155, "Station Blackout,"—as
available. Four hours includes aAppropriate allowance for offsite emergency response including
evacuation of surrounding areas-should-be-considered. Although this IC may be viewed as
redundant to the Fission Product Barrier Degradation IC, its inclusion is necessary to better assure
timely recognition and emergency response.

KNPP
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This IC is specified to assure that in the unllkely event of a prolonged station blackout, timely
recognition of the seriousness of the event occurs and that declaration of a General Emergency
occurs as early as is appropriate, based on a reasonable assessment of the event trajectory.

Offsite power sources include the 345 kVAC system or 138 KVAC system to the Tertiary Auxiliary
Transformer (TAT), the 345 kVAC system or 138 kVAC system to the Reserve Auxiliary
Transformer (RAT), and the 345 kVAC system to the Main Auxiliary Transformer (MAT) on
backfeed through the main transformers. Time required to effect a backfeed to the MAT is likely
longer than the four hours. If shutddown plant conditions have already established the backfeed,
however, its power to the ESF busses may be considered an offsite power source. Onsite power
sources consist of Diesel Generator A to Bus 5 and Diesel Generator B to Bus 6.

The likelihood of restoring at least one emergency bus should be based on a realistic appraisal of
the situation since a delay in an upgrade decision based on only a chance of mitigating the event
could result in a loss of valuable time in preparing and implementing public protective actions.

In addition, under these conditions, fission product barrier monitoring capability may be degraded.
Although it may be difficult to predict when power can be restored, it is necessary to give the
Emergency Director a reasonable idea of how quickly (s)he may need to declare a General
Emergency based on two major considerations:

1.  Are there any present indications that core cooling is already degraded to the point that Loss
or Potential Loss of Fission Product Barriers is imminent? (Refer to Table s-3-and-4F-1 for
more information.)

2. If there are no present indications of such core cooling degradation, how likely is it that power
can be restored in time to assure that a loss of two barriers with a potential loss of the third
barrier can be prevented?

Thus, indication of continuing core cooling degradation must be based on Fission Product Barrier
monitoring with particular emphasis on Emergency Director judgment as it relates to imminent
Loss or Potential Loss of fission product barriers and degraded ability to monitor fission product
barriers.

KNPP Basis Reference(s):

ECA-0.0 Loss of All AC Power, Rev. AB

USAR Figure 8.2-2, Rev. 16

USAR Section 8.2.3, Rev. 18

USAR Section 8.2.4, Rev. 18 :
GNP-08.04.01 Shutdown Safety Assessment, Rév. K
F-0.2 Core Cooling, Rev. F

FR-C.2 Response to Degraded Core Coohng. Rev. M
E-0 QRF Quick Reference Foldout, Section E-0, Rev. H
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SYSTEM MALFUNCTION

SG2
Initiating Condition - GENERAL EMERGENCY

Failure of the Reactor Protection System to‘Complete an Automatic Seram-Reactor
Trip and Manual Seram-Reactor Trip was NOT Successful and There is Indication of
an Extreme Challenge to the Ability to Cool the Core.

Operating Mode Applicability: Power Operation
StartupHot Standby |
Example-EmergencyEmergency Action Level: l

SG2.1. Indication(s) exist that automatic and manual seram-reactor trip were NOT successful in
reducing power to LESS THAN 5%.

I ’. ‘. . l " | ‘ !. I ' ' F l. I
AND
Either of the following: (a or b)

—a. Indication(s) exists that the core cooling is extremely challenged as indicated

by ee%&en&eaest—fepentpy-mte-Core Cooling - RED.
OR

—b. Indication(s) exists that heat removal is extremely challenged as indicated I
by Heat Sink - RED.

Basis:

Automatic and manual seram-reactor trips are not considered successful if action away from the
reactor control console is required to seram-trip the reactor.

Under the conditions of this IC and its associated EALs, the efforts to bring the reactor subcritical
have been unsuccessful and, as a result, the reactor is producing more heat than the maximum
decay heat load for which the safety systems were designed. Although there are capabilities away
#em—the—reaetepeen#el—eense&eto reduce reactor power, such as emergency borationir-RP\WRs;-or

, the continuing temperature rise indicates that these capabilities
are not effective. This situation could be a precursor for a core melt sequence.

For-PWRs-{The extreme challenge to the ability to cool the core is intended to mean that the core |
exit temperatures are at or approaching 1200 degrees F or that the reactor vessel water level is
below the top of active fuel. Ferplants-using-CSFESTsThis EAL equates to a Core Cooling RED
condmon and an entry mto function restoratlon procedure FR-SC 1 —Fer—BWRs—the-—e;dfeme
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Another consideration is the inability to initially remove heat during the early stages of this
sequence. For-RWRs—ilf emergency feedwater flow is insufficient to remove the amount of heat |
required by design from at least one steam generator, an extreme challenge should be considered
to exnst Fer—-plams—usmg-GSF-SIs—tThls EAL equates to a Heat Smk RED condltlon -Eer—BWRs—

In the event either of these challenges exist at a time that the reactor has not been brought below
the power associated with the safety system design (iypicaliy—3—to-5% power) a core melt |
sequence exists. In this situation, core degradation can occur rapidly. For this reason, the General
Emergency declaration is intended to be anticipatory of the fission product barrier matrix
declaration to permit maximum offsite intervention time.

Automatic or manual reactor trip is considered successful if actions taken (use of Manual Reactor
Trip push buttons or De-energizing Busses 33 AND 43) result in reducing reactor power less than
5%. Reactor power levels in the power range are indicated on N-41, 42, 43 and 44. Automatic and
manual trips are not considered successful if action away from the Control Room (e.g., Rod Drive
Equipment Room) is required to trip the reactor. Manual insertion of control rods from the Control
Room is not considered rapid insertion that brings the reactor sub-critical.

KNPP Basis Reference(s):

E-O0 Reactor Trip or Safety Injection, Rev. V

ES-0.1 Reactor Trip Response, Rev. P

F-0.1 Subcriticality, Rev. C

FR-S.1 Response to Nuclear Power Generation/ATWS, Rev. Q
F-0.2 Core Cooling, Rev. F

FR-C.1 Response to Inadequate Core (;ooling, Rev. N

F-0.3 Heat Sink, Rev. E

FR-H.1 Response to Loss of Secondary Heat Sink, Rev. T

O NOo ok b~
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1. PURPOSE

This document provides the detailed set of Emergency Action Levels (EALs) applicable to
the Kewaunee Nuclear Plant (KNP) and the associated Technical Bases using the EAL
development methodology found in NEI 99-01 Revision 4 [Ref. 2.1]. Personnel
responsible for implementation of EPIP-AD-02 "Emergency Class Determination” [Ref.
2.2], and the Emergency Action Level Matrix [Ref. 2.3] may use this document as a
technical reference and an aid in EAL interpretation.

The primary tool for determining the emergency classification level is the Emergency
Action Level Matrix. The user of the Emergency Action Level Matrix may (but is not
required to) consult the EAL Technical Basis Document in order to obtain additional
information concerning the EALs under classification consideration.
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2. REFERENCES

2.1 NEI 99-01 Revision 4, Methodology for Development of Emergency Action Levels,
January 2003

2.2 KNPP Technical Specifications, Section 1.0 Definitions, Amendments 162, 172 and
176.
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3. DISCUSSION
3.1 Background

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

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

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

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

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

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

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

3.2 Key Definitions in EAL Methodology
The following definitions apply to the generic EAL methodology:

EMERGENCY CLASS: One of a minimum set of names or titles, established by the
Nuclear Regulatory Commission (NRC), for grouping of normal nuclear power plant
conditions according to (1) their relative radiological seriousness, and (2) the time
sensitive onsite and off site radiological emergency preparedness actions necessary to
respond to such conditions. The existing radiological emergency classes, in ascending
order of seriousness, are called:

e Unusual Event (UE)

o Alert

o Site Area Emergency (SAE)

e General Emergency (GE)

Section 3.3 provides further discussion of the emergency classes.
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INITIATING CONDITION (IC): One of a predetermined subset of nuclear power plant
conditions when either the potential exists for a radiological emergency, or such an
emergency has occurred. '

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

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

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

EMERGENCY ACTION LEVEL (EAL): A pre determined, site-specific, observable
threshold for a plant Initiating Condition that places the plant in a given emergency class.
An EAL can be: an instrument reading; an equipment status indicator; a measurable
parameter (onsite or offsite); a discrete, observable event; results of analyses; entry into
specific emergency operating procedures; or another phenomenon which, if it occurs,
indicates entry into a particular emergency class.

e There are times when an EAL will be a threshold point on a measurable continuous
function, such as a primary system coolant leak that has exceeded technical
specifications.

o At other times, the EAL and the IC will coincide, both identified by a discrete event
that places the plant in a particular emergency class.

3.3 Recognition Categories

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

¢ R - Abnormal Rad Levels/Radiological Effluent

s C - Cold Shutdown./ Refueling System Malfunction

e F - Fission Product Barrier Degradation

e H-Hazards

e S - System Malfunction
Some recognition categories are further divided into one or more subcategories depending
on the types and number of plant conditions that dictate emergency classifications. An
EAL may or may not exist for each subcategory at all four classification levels. Similarly,
more than one EAL may exist for a subcategory in a given emergency classification when

appropriate (i.e., no EAL at the General Emergency level but three EALs at the Unusual
Event level).
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- 3.4 Emergency Class Descriptions

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

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

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

e Whether or not conditions that threaten health are expected to be confined to within
the site boundary.

The ICs deal explicitly with radiological safety affect by escalating from levels
corresponding to releases within regulatory limits to releases beyond EPA Protective
Action Guideline (PAG) plume exposure levels.

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

¢ Potential degradation of the level of safety of the plant is indicated primarily by
exceeding plant technical specification Limiting Condition of Operation (LCO)
allowable action statement time for achieving required mode change.

¢ Precursors of more serious events may be included because precursors represent
a potential degradation in the level of safety of the plant.

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

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

SITE AREA EMERGENCY: Events are in progress or have occurred which involve actual
or likely major failures of plant functions needed for protection of the public. Any releases
are not expected to result in exposure levels which exceed EPA Protective Action
Guideline (PAG) exposure levels beyond the site boundary.

e The discriminator (threshold) between Site Area Emergency and General
Emergency is whether or not the EPA PAG plume exposure levels are expected to
be exceeded outside the site boundary.

e This threshold, in addition to dynamic dose assessment considerations discussed

in the EAL guidelines, clearly addresses NRC and offsite emergency response
agency concerns as to timely declaration of a General Emergency.
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GENERAL EMERGENCY: Events are in process or have occurred which involve actual or
imminent substantial core degradation or melting with potential for loss of containment
integrity. Releases can be reasonably expected to exceed EPA Protective Action
Guideline exposure levels offsite for more than the immediate site area.

3.5

The bottom line for the General Emergency is whether evacuation or sheltering of
the general public is indicated based on EPA PAGs and, therefore, should be
interpreted to include radionuclide release regardless of cause.

To better assure timely notification, EALs in this category are primarily expressed in
terms of plant function status, with secondary reliance on dose projection. In terms

of fission product barriers, loss of two barriers with loss or potential loss of the third

barrier constitutes a General Emergency.

Operating Mode Applicability

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

1

KNPP

Operating (OP)

Reactivity Ak/k is LESS THAN Technical Specification minimum required (0.25%)
and EQUAL TO OR GREATER than 2% fission power.

Hot Standby (HSB)

Reactivity Ak/k is LESS THAN Technical Specification minimum required (0.25%)
and LESS THAN 2% fission power.

Hot Shutdown (HSD)

Reactivity Ak/k as specified in the Core Operating Limits Report with coolant
temperature (Tavg) GREATER THAN OR EQUAL TO 540°F.

Intermediate Shutdown (ISD)

Reactivity Ak/k as specified in the Core Operating Limits Report with coolant
temperature (Tavg) LESS THANA540°F and GREATER THAN 200°F.

Cold Shutdown (CSD)

Reactivity Ak/k GREATER THAN OR EQUAL TO Technical Specification minimum
required (-1%) with coolant temperature (Tavg) LESS THAN OR EQUAL TO 200°F.

Refueling (REF)

Reactivity Ak/k GREATER THAN OR EQUAL TO Technical Specification minimum
required for refueling operations (-5%) and coolant temperature (Tavg) LESS THAN
OR EQUAL TO 140°F.
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In addition to the Technical Specification operating modes, NEI 99-01 [Ref. 1] defines the
following additional mode:

D Defueled

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

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

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

Recognition Category

Mode R C F H S
Operations X X X X
Hot Standby X X X X
Hot Shutdown X X X X
Intermediate X X X X
Shutdown
Cold X X X
Shutdown
Refueling X X X
Defueled X X X
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3.6  Fission Product Barriers

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

The primary fission product barriers are:
e Fuel Cladding (FC): Zirconium tubes which house the ceramic uranium oxide

pellets along with the end plugs which are welded into each end of the fuel rods
comprise the FC barrier.

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

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

3.7 Emergency Classification Based on Fission Product Barrier Degradation

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

e Unusual Event:

Any loss or any potential loss of Containment
o Alert:

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

e Site Area Emergency:

Loss or potential loss of any two barriers

e General Emergency:

Loss of any two barriers and loss or potential loss of third barrier
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3.8 EAL Relationship to EOPs and Critical Safety Function Status

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

3.9 Symptom Based vs. Event Based Approach

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

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

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

3.10 Treatment of Emergency Class Upgrading

The emergency class is based on the highest EAL reached. For example, two Alerts
remain in the Alert category. Or, an Alert and a Site Area Emergency is a Site Area
Emergency.

3.11 Classifying Transient Events

For some events, the condition may be corrected before a declaration has been made.
For example, an emergency classification is warranted when automatic and manual
actions taken within the control room do not result in a required reactor trip. However, it is
likely that actions taken outside of the control room will be successful, probably before the
Emergency Director classifies the event. The key consideration in this situation is to
determine whether or not further plant damage occurred while the corrective actions were
being taken. In some situations, this can be readily determined. In other situations, further
analyses (e.g., coolant sampling) may be necessary.
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In general, observe the following guidance: Classify the event as indicated and terminate
the emergency once assessment shows that there were no consequences from the event
and other termination criteria are met. For example, a momentary event, such as an
ATWS or an earthquake, requires declaration even though the condition may have been
resolved by the time the declaration is made.

o An ATWS represents a failure of a front line Reactor Protection System (RPS)
designed to protect the health and safety of the public.

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

There may be cases in which a plant condition that exceeded an EAL threshold was not
recognized at the time of occurrence, but is identified well after the condition has occurred
(e.g., as a result of routine log or record review) and the condition no longer exists. In
these cases, an emergency should not be declared. Reporting requirements of

10 CFR 50.72 are applicable and the guidance of NUREG-1022, Rev. 1, Section 3 should
be applied.

3.12 Imminent EAL Thresholds

Although the majority of the EALs provide very specific thresholds, the Emergency
Director must remain alert to events or conditions that lead to the conclusion that
exceeding the EAL threshold is imminent. If, in the judgment of the Emergency Director,
an imminent situation is at hand, the classification should be made as if the thresholds has
been exceeded. While this is particularly prudent at the higher emergency classes (as the
early classification may provide for more effective implementation of protective measures),
it is nonetheless applicable to all emergency classes. Explicit EALSs, specifying use of
Emergency Director judgment, are given in the Hazards and Fission Product Barrier
Degradation categories.
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4. TECHNICAL BASES INFORMATION
4.1  Recognition Category Organization

The technical bases of the EALs are provided under Recognition Categories R, C, F, H
and S of this document. A table summarizing the Initiating Conditions introduces each
category. The tables provide an overview of how the ICs are related under each
emergency class. [Cs within each category are listed according to classification

(as applicable) in the following order: Unusual Event, Alert, Site Area Emergency, and
General Emergency.

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

4.2 Initiating Condition Structure

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

Recognition Category Title
IC Identifier:

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

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

o Third character is the numerical sequence as given in Revision 4 of
NEI 99-01 [Ref. 1] (e.g., SA2). Due to document revisions, certain NEI ICs
have been deleted, leaving gaps in the numerical sequence.

« Emergency Class: Unusual Event, Alert, Site Area Emergency, or General
Emergency

¢ |C Description

e Operating Mode Applicability: Refers to the operating mode during which the
IC/EAL is applicable
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o Emergency Action Level(s): EALs are the conditions applicable to the criteria of the
IC and are used to determine the need to classify an event/condition. If more than
one EAL is applicable to an IC, emergency classification is required when any EAL
within the IC reaches the EAL threshold. To clarify this intent, ICs with muiltiple
EALs include a parenthetical phrase in the EAL title line, indicating that each
constitutes an emergency classification. For example, the phrase “(RA1.1 or
RA1.2)" indicates that either EAL is a Notification of Unusual Event.

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

4.3 EAL ldentification

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

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

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

AFFECTING SAFE SHUTDOWN: event in progress has adversely affected functions that
are necessary to bring the plant to and maintain it in the applicable HOT or COLD
'SHUTDOWN condition. Plant condition applicability is determined by Technical
Specification LCOs in effect.

Example 1: Event causes damage that results in entry into an LCO that requires the
plant to be placed in HOT SHUTDOWN. HOT SHUTDOWN is achievable, but COLD
SHUTDOWN is not. This event is not “AFFECTING SAFE SHUTDOWN.”

Example 2: Event causes damage that results in entry into an LCO that requires the
plant to be placed in COLD SHUTDOWN. HOT SHUTDOWN is achievable, but COLD
SHUTDOWN is not. This event is “AFFECTING SAFE SHUTDOWN.”

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

CIVIL DISTURBANCE: a group of unexpected or unauthorized individuals violently
protesting station operations or activities at the site.

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

CONTAINMENT CLOSURE: defined by N-CCI-56A, “Open Containment Boundary
Tracking”.

EXPLOSION: a rapid, violent, unconfined combustion, or catastrophic failure of
pressurized equipment that imparts energy of sufficient force to potentially damage
permanent structures, systems, or components.

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

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

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

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

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

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

LOWER FLAMMABILITY LIMIT (LFL): The minimum concentration of a combustible
substance that is capable of propagating a flame through a homogenous mixture of the
combustible and a gaseous oxidizer.

NORMAL PLANT OPERATIONS: activities at the plant site associated with routine testing,
maintenance, or equipment operations, in accordance with normal operating or
administrative procedures. Entry into abnormal or emergency operating procedures, or
deviation from normal security or radiological controls posture, is a departure from
NORMAL PLANT OPERATIONS.

PROTECTED AREA: boundary within the security isolation zone.

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

SABOTAGE: deliberate damage, misalignment, or mis-operation of plant equipment with
the intent to render the equipment inoperable. Equipment found tampered with or
damaged due to malicious mischief may NOT meet the definition of SABOTAGE until this
determination is made by security supervision.

SIGNIFICANT TRANSIENT: an UNPLANNED event involving one or more of the
following: (1) automatic turbine runback >25% thermal reactor power, (2) electrical load
rejection >25% full electrical load, (3) Reactor Trip, (4) Safety Injection Activation, or (5)
thermal power oscillations >10%.

STRIKE ACTION: a work stoppage within the PROTECTED AREA by a body of workers
to enforce compliance with demands. The STRIKE ACTION must threaten to interrupt
NORMAL PLANT OPERATIONSs.

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

VALID: An indication, report, or condition is considered to be VALID when it is verified by
(1) an instrument channel check, or (2) indications on related or redundant indicators, or
(3) by direct observation by plant personnel, such that doubt related to the indicator
operability, the condition existence, or the report accuracy is removed. Implicit in this
definition is the need for timely assessment.
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VISIBLE DAMAGE: damage to equipment or structure that is readily observable without
measurements, testing, or analysis. Damage is sufficient to cause concern regarding the
continued operability or reliability of affected safety structure, system, or component.
Example damage includes: deformation due to heat or impact, denting, penetration,
rupture, cracking, paint blistering. Surface blemishes (e.g., paint chipping, scratches)
should not be included.

VITAL AREA: Area within the PROTECTED AREA, which contains equipment, systems,
components, or material; the failure, destruction, or release of which could directly or
indirectly endanger the public health and safety by exposure to radiation.
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EMERGENCY ACTION LEVEL CATEGORIES

R - Abnormal Rad Levels/Radiological Effluent

C - Cold Shutdown / Refueling System Malfunction

F - Fission Product Barrier Degradation

H - Hazards

S - System Malfunction

6.1
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RU1

RU2

KNPP

UE

Any UNPLANNED Release of
Gaseous or Liquid Radio-
activity to the Environment
that Exceeds Two Times the
Offsite Dose Calculation
Manual for 60 Minutes or
Longer.

Op. Modes: All

Unexpected Increase in Plant
Radiation. .
Op. Modes: All

Table R-0
Recognition Category R

Abnormal Rad Levels / Radiological Effluent
INITIATING CONDITION MATRIX

ALERT SITE AREA EMERGENCY

RA1 Any UNPLANNED Release of RS1 Offsite Dose Resulting from an
Gaseous or Liquid Actual or Inminent Release of
Radioactivity to the Gaseous Radioactivity
Environment that Exceeds 200 Exceeds 100 mRem TEDE or
Times the Offsite Dose 500 mRem Thyroid CDE for the
Calculation Manual for 15 Actual or Projected Duration
Minutes or Longer. of the Release.
Op. Modes: All Op. Modes: All

RA3 Release of Radioactive
Material or Increases in
Radiation Levels Within the
Faclility That Impedes
Operation of Systems
Required to Maintain Safe
Operations or to Establish or
Maintain Cold Shutdown
Op. Modes: All

RA2 Damage to Irradiated Fuel or

Loss of Water Level that Has
or Will Result in the
Uncovering of Irradiated Fuel
Outside the Reactor Vessel.
Op. Modes: All

RG1

GENERAL EMERGENCY

Offsite Dose Resulting from an
Actual or Imminent Release of
Gaseous Radioactivity
Exceeds 1000 mRem TEDE or
5000 mRem Thyroid CDE for
the Actual or Projected
Duration of the Release Using
Actual Meteorology.

Op. Modes: All
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RU1

Initiating Condition -- UNUSUAL EVENT
Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the Environment
that Exceeds Two Times the Offsite Dose Calculation Manual for 60 Minutes or

Longer.
Operating Mode Applicability: All
Emergency Action Levels: (RU1.1 or RU1.2 or RU1.3)

RU1.1. VALID reading on any effluent monitor that is GREATER THAN two times the alarm
setpoint established by a current radioactivity discharge permit for 60 minutes or longer.

Auxiliary Building Action Value

R-13 Aux. Bldg. Vent Exhaust 2.61E+05 cpm

R-14 Aux. Bldg. Vent Exhaust 2.62E+05 cpm

Reactor Building

R-12 Containment Gas 4.41E+05 cpm

R-21 Containment Vent 4.40E+05 cpm

Liquid Radwaste

R-18 Waste Disposal System Liquid 2 X Calculated
ODCM Setpoint

RU1.2. VALID reading on one or more of the following radiation monitors that is GREATER
THAN the reading shown for 60 minutes or longer.

Liquid Radwaste Action Value

R-16 Containment FCU SW Return 3.38E+05 cpm
R-19 S/G Blowdown Liquid 2 58E+06 cpm
R-20 Aux Bldg SW Return 1.03E+05 cpm

RU1.3. Confirmed sample analyses for gaseous or liquid release indicates concentrations or
release rates, with a release duration of 60 minutes or longer, in excess of two times the
ODCM limit.

Basis:

This IC addresses a potential or actual decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time. KNPP
incorporates features intended to control the release of radioactive effluents to the environment.
Further, there are administrative controls established to prevent unintentional releases, or control
and monitor intentional releases. These controls are located in the Offsite Dose Calculation
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Manual (ODCM) [Ref. 2, 3]. The occurrence of extended, uncontrolled radioactive releases to the
environment is indicative of a degradation in these features and/or controls.

The ODCM multiples are specified in ICs RU1 and RA1 only to distinguish between
non-emergency conditions, and from each other. While these multiples obviously correspond to an
offsite dose or dose rate, the emphasis in classifying these events is the degradation in the level of
safety of the plant, NOT the magnitude of the associated dose or dose rate. Releases should not
be prorated or averaged. For example, a release exceeding 4x ODCM for 30 minutes does not
meet the threshold for this IC.

UNPLANNED, as used in this context, includes any release for which a radioactivity discharge
permit was not prepared, or a release that exceeds the conditions (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.) on the applicable permit. The Emergency Director
should not wait until 60 minutes has elapsed, but should declare the event as soon as it is
determined that the release duration has- or will likely exceed 60 minutes. Also, if an ongoing
release is detected and the starting time for that release is unknown, the Emergency Director
should, in the absence of data to the contrary, assume that the release has exceeded 60 minutes.

RU1.1 addresses radioactivity releases, that for whatever reason, cause effluent radiation monitor
readings to exceed two times the ODCM limit and releases are not terminated within 60 minutes.
The “UE" values are two times the monitor high alarm setpoints or ODCM release limits. The
setpoints are established to ensure the ODCM release limits are not exceeded [Ref. 2, 3].These
alarm setpoints may be associated with a planned batch release, or a continuous release path. In
either case, the setpoint is established by the ODCM to warn of a release that is not in compliance
with the ODCM. Indexing the EAL threshold to the ODCM setpoints in this manner insures that the
EAL threshold will never be less than the setpoint established by a specific discharge permit. Each
liquid discharge permit includes a value for R-18, calculated in accordance with the ODCM that will
vary based on the discharge flow rate. Therefore 2 X Calculated ODCM Setpoint was used as the
threshold. Escalation will be based on radiation readings increasing per the following:

Normal Effluent Release Monitor Classification Thresholds

Monitor . -GE .. . - SAE Alert - UE -

Auxiliary Building

01-05 Aux. Bldg. SPING Lo Range S — — -

01-07 Aux. Bidg. SPING Mid Range : '1'.66_!2{@5_” cpm | 1.00E+04 cpm — —

01-09 Aux. Bldg. SPING Hi Range 1.00E+02 épm | 1.00E+01 cpm - -

R-13 Aux. Bldg. Vent Exhaust RERTERCE ) I — |. 261E+07cpm | 2.61E+05cpm

R-14 Aux. Bldg. Vent Exhaust T - - 2.62E+07 cpm ~ | 2.62E+05 cpm

Reactor Building -

02-05 Rx Bldg. Vent SPING Lo Range Do - - -

02-07 Rx Bldg. Vent SPING Mid Range | 2.00E+04 cpm | .2.00E+03cpm - -

02-09 Rx Bldg. Vent SPING HiRange | 2.00E+01 cpm _ - - -

R-12 Containment Gas SR - " 4.41E+07 cpm 4.41E+05 cpm

R-21 Containment Vent = — 4.40E+07 cpm | 4.40E+05 cpm

Liquid Radwaste B , :

R-18 Waste Disposal System Liquid N N/A 200 X Calculated | 2 X Calculated
2 ODCM Setpoint ODCM Setpoint
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RU1.2 is intended for effluent monitoring on non-routine release pathways for which a discharge
permit would not normally be prepared. The ODCM establishes a methodology for determining
effluent radiation monitor setpoints. The ODCM specifies default source terms and, for gaseous
releases, prescribes the use of pre-determined annual average meteorology in the most limiting
downwind sector for showing compliance with the regulatory commitments. These monitor reading
EALs have been determined using this methodology. The “UE” values are two times the monitor
high alarm setpoints or ODCM release limits. The setpoints are established to ensure the ODCM
release limits are not exceeded [Ref. 2, 3]. Escalation will be based on radiation readings
increasing per the following:

Abnormal Effluent Release Monitor Classification Thresholds

Monitor ~GE__. | SAE Alert . UE
Main Steam Line (PORV) Toen ' , ‘ , , )
R-31 A’ Steamline Lo Range 177E+03 mRAr | 177ERO2mRAE | — —
R-32 ‘A’ Steamline High Range - 1.77E¥00 Rhr - - o -
R-33 ‘B’ Steamline Lo Range 177E+03 mRAr | 1.77E+02 mRrhr - -
R-34 ‘B’ Steamline High Range ' 177E+00R/hr B _ R - o —
Main Steam Line (SG Safety) . B
R-31 ‘A’ Steamline Lo Range 8.30E;62 rhﬁ/hr 8.30E+01 mR/hr - : -
R-32 ‘A’ Steamline High Range T - R — —
R-33 ‘B’ Steamline Lo Range 8.30E402 mR/r | 8.30E+01 mR/r B —
R-34 ‘B’ Steamline High Range L= - - -
Liquid Radwaste : L o '
R-16 Containment Fcu SW Return Z'N-’A‘,f = N/A 3.38E+07 cpm 3.38E+05 cpm
R-19 S/G Blowdown Liquid CUNA L N/A 258E+08cpm | 2.58E+06 cpm
R-20 Aux Bldg SW Return CUNAL N/A 1.03E+07 cpm - | 1.03E+05 cpm

RU1.3 addresses uncontrolled releases that are detected by sample analyses, particularly on
unmonitored pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger leakage
in lake water systems, etc.

RU1.1 and RU1.2 directly correlate with the IC since annual average meteorology is required to be
used in showing compliance with the ODCM and is used in calculating the alarm setpoints. The
fundamental basis of this IC is NOT a dose or dose rate, but rather the degradation in the level of
safety of the plant implied by the uncontrolled release.

KNPP Basis Reference(s):

1. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18

2. KNPP ODCM Section 2.0 Gaseous Effluents, Rev. 8

3. KNPP ODCM Section 1.2 Liquid Effluent Monitor Setpoint Determination, Rev. 8

4. C11620, Evaluation of Radiological Effluent Monitor Response Action Levels, Rev. 0
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RU2
Initiating Condition -- UNUSUAL EVENT
Unexpected Rise in Plant Radiation.

Operating Mode Applicability: ' All
Emergency Action Levels: (RU2.1 or RU2.2)

RU2.1. VALID indication of uncontrolled water level lowering in the reactor refueling cavity, spent
fuel pool, or fuel transfer canal with all irradiated fuel assemblies remaining covered by
water as indicated by Spent Fuel Pool low water level alarm setpoint (3 ft 4 in. below floor,
SER 159/160) OR visual observation

AND

Any UNPLANNED VALID Direct Area Radiation Monitor reading rises as indicated by:
¢ R-2 Containment Area ALERT Alarm
¢ R-5 Fuel Handling Area ALERT Alarm
R-10 New Fuel Pit Area ALERT Alarm

RU2.2. Any UNPLANNED VALID Area Radiation Monitor reading rises by a factor of 1000 over
normal* levels. :
*Normal levels can be considered as the highest reading in the past twenty-four hours
excluding the current peak value.

Basis:

This IC addresses increased radiation levels as a result of water level decreases above the
Reactor Vessel flange or events that have resulted, or may result, in unexpected increases in
radiation dose rates within plant buildings. These radiation increases represent a loss of control
over radioactive material and may represent a potential degradation in the level of safety of the
plant.

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

While a radiation monitor could detect an increase in dose rate due to a drop in the water level, it
might not be a reliable indication of whether or not the fuel is covered. For example, the reading
on an area radiation monitor located on the refueling bridge may increase due to planned
evolutions such as head lift, or even a fuel assembly being raised in the manipulator mast.
Generally, increased radiation monitor indications will need to combined with another indicator (or -
personnel report) of water loss. For refueling events where the water level drops below the
Reactor Vessel flange classification would be via CU2. This event escalates to an Alert per IC RA2
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if irradiated fuel outside the reactor vessel is uncovered. For events involving irradiated fuel in the
reactor vessel, escalation would be via the Fission Product Barrier Matrix for events in Operating
through Intermediate Shutdown operating modes.

The Spent Fuel Pool (SFP) low level alarm is actuated by LA-16640-02 (SER 159) and
LA-16641-02 (SER 160) at 3 ft 4 in. below floor level. The North (A) and South (B) Spent Fuel
Pools are located in the Auxiliary Building refueling area. The pools can be isolated from each
other by a removable gate, which is normally removed. The top of each pool is at 649 ft 6 in. el.
and the bottom is at 608 ft el. Fuel occupies the bottom 14 ft. [Ref. 3].

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

*Normal levels can be considered as the highest reading in the past twenty-four hours excluding
the current peak value.

KNPP Basis Reference(s):

1. Control Room Alarm Response Procedure 47055-N Spent Fuel Pool Abnormal Beta Window
Box 05-N5, Rev. C

2. Operating Procedure A-SFP-21 Abnormal Spent Fuel Pool Cooling and Cleanup System
Operation, Rev. T

3. KNPP System Description 21 Spent Fuel Pool Cooling and Cleanup System (SFP), Rev. 1
4. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18

5. Control Room Alarm Response Procedure 47011-B Radiation Indication High Beta Window
Box 01-B1, Rev. D

6. E-2021 Integrated Logic Diagram Radiation Monitoring, Rev. X
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RA1

Initiating Condition - ALERT

Any UNPLANNED Release of Gaseous or Liquid Radioactivity to the Environment
that Exceeds 200 Times the Offsite Dose Calculation Manual for 15 Minutes or

Longer.
Operating Mode Applicability: All
Emergency Action Levels: (RA1.1 orRA1.2 0r RA1.3)

RA1.1. VALID reading on any effluent monitor GREATER THAN 200 times the alarm setpoint
established by a current radioactivity discharge permit for 15 minutes or longer.

Auxiliary Building Action Value
R-13 Aux. Bldg. Vent Exhaust 2.61E+07 cpm
R-14 Aux. Bldg. Vent Exhaust 2.62E+07 cpm
Reactor Building

R-12 Containment Gas 4.41E+07 cpm
R-21 Containment Vent 4 40E+07 cpm

Liquid Radwaste

R-18 Waste Disposal System Liquid 200 X Calculated
ODCM Setpoint

RA1.2. VALID reading on one or more of the following radiation monitors GREATER THAN the
reading shown for 15 minutes or longer:

Liquid Radwaste Action Value

R-16 Containment FCU SW Return  3.38E+07 cpm
R-19 S/G Blowdown Liquid 2.58E+08 cpm
R-20 Aux Bldg SW Return 1.03E+07 cpm

RA1.3. Confirmed sample analyses for gaseous or liquid release indicate concentrations or
release rates, with a release duration of 15 minutes or longer, in excess of 200 times
ODCM limit.

Basis:

This IC addresses a potential or actual decrease in the level of safety of the plant as indicated by a
radiological release that exceeds regulatory commitments for an extended period of time. KNPP
incorporates features intended to control the release of radioactive effluents to the environment.
Further, there are administrative controls established to prevent unintentional releases, or control
and monitor intentional releases. These controls are located in the Offsite Dose Calculation

KNPP 6-R-8 10/22/04



Manual (ODCM). The occurrence of extended, uncontrolled radioactive releases to the
environment is indicative of a degradation in these features and/or controls.

The ODCM multiples are specified in ICs RU1 and RA1 only to distinguish between
non-emergency conditions, and from each other. While these multiples obviously correspond to an
offsite dose or dose rate, the emphasis in classifying these events is the degradation in the level of
safety of the plant, NOT the magnitude of the associated dose or dose rate. Releases should not
be prorated or averaged.

UNPLANNED, as used in this context, includes any release for which a radioactivity discharge
permit was not prepared, or a release that exceeds the conditions (e.g., minimum dilution flow,
maximum discharge flow, alarm setpoints, etc.) on the applicable permit. The Emergency Director
should not wait until 15 minutes has elapsed, but should declare the event as soon as it is
determined that the release duration has or will likely exceed 15 minutes. Also, if an ongoing
release is detected and the starting time for that release is unknown, the Emergency Director
should, in the absence of data to the contrary, assume that the release has exceeded 15 minutes.
RA1.1 addresses radioactivity releases that for whatever reason cause effluent radiation monitor
readings that exceed two hundred times the alarm setpoint established by the radioactivity
discharge permit. The “Alert” values shown for each monitor are two hundred times the alarm
setpoints or calculated ODCM release limits as specified in Reference 4. The setpoints are
established to ensure the ODCM release limits are not exceeded [Ref. 2, 3]. The alarm setpoints
may be associated with a planned batch release, or a continuous release path. In either case, the
setpoint is established by the ODCM to warn of a release that is not in compliance with the ODCM.
Indexing the EAL threshold to the ODCM setpoints in this manner insures that the EAL threshold
will never be less than the setpoint established by a specific discharge permit. Each liquid
discharge permit includes a value for R-18, calculated in accordance with the ODCM, that will vary
based on the discharge flow rate, therefore “200 X Calculated ODCM Setpoint” was used as the
threshold. Escalation will be based on radiation readings increasing per the following:

Normal Effluent Release Monitor Classification Thresholds

Monitor . -GE - SAE Alert UE
Auxiliary Building B " e A '
01-05 Aux. Bldg. SPING Lo Range = e — - .-
01-07 Aux. Bldg. SPING Mid Range . 1.QOE?~05 cpm | 1.00E+04 cpm — ' -
01-09 Aux. Bldg. SPING Hi Range "1.00E+02cpm |- 1.00E+01 cpm — -
R-13 Aux. Bldg. Vent Exhaust R - | 2.61E+07 cpm 2.61E+05 cpm
R-14 Aux. Bldg. Vent Exhaust - - 2.62E+07 cpm 2.62E+05 cpm
Reactor Building .
02-05 Rx Bldg. Vent SPING Lo Range LT - - -
02-07 Rx Bldg. Vent SPING Mid Range | “2.00E+04 cpm | 2.00E+03 cpm - -
02-09 Rx Bldg. Vent SPING HiRange | 2.00E+01cpm | — — -
R-12 Containment Gas Vo - 4.41E+07 cpm 4.41E+05 cpm
R-21 Containment Vent S — 4 .40E+07 cpm 4.40E+05 cpm -
Liquid Radwaste el _
R-18 Waste Disposal System Liquid CUNA N/A 200 X Calculated | 2 X Calculated

A ODCM Setpaoint ODCM Setpoint

RA1.2 addresses effluent or accident radiation monitors on non-routine release pathways (i.e., for
which a discharge permit would not normally be prepared) [Ref. 1]. The ODCM establishes a
methodology for determining effluent radiation monitor setpoints. The ODCM specifies default
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source terms and, for gaseous releases, prescribes the use of pre-determined annual average
meteorology in the most limiting downwind sector for showing compliance with the regulatory
commitments. These monitor reading EALs have been determined using this methodology. The
“Alert” values for each monitor are two hundred times the ‘alarm setpoints or calculated ODCM
release limits as specified in Reference 4. The setpoints are established to ensure the ODCM
release limits are not exceeded [Ref. 2, 3]. Escalation will be on based radiation readings
increasing per the following:

Abnormal Effluent Release Monitor Classification Thresholds

Monitor GE - SAE Alert UE
Main Steam Line (PORV) ‘ RS
R-31 ‘A’ Steamline Lo Range 177E+03mR/hr 1.77E+02 mR/hr - -
R-32 ‘A’ Steamline High Range AT7ES0ORM | — - —
R-33 ‘B’ Steamline Lo Range 1.77E403 MR | 1.77E+02 mRihr - —
R-34 ‘B’ Steamline High Range ﬂ-‘1'.7;7f:“'+0~0 R/hr i I - —
Main Steam Line (SG Safety) T '
R-31 ‘A’ Steamline Lo Range 8.30E+02 mR/r | 8.30E+01 mR/hr - —
R-32 ‘A’ Steamline High Range e :' ;j A - — -
R-33 ‘B’ Steamline Lo Range |8.30E+02 mRéhr | 8.30E+01 mR/hr — -
R-34 ‘B’ Steamline High Range N - - -
Liquid Radwaste B _
R-16 Containment Fcu SW Retumn CUUNA N/A 338E+07cpm | 3.38E+05cpm.
R-19 S/G Blowdown Liquid CNATT N/A 2.58E+08cpm | 2.58E+06 cpm
R-20 Aux Bldg SW Return N N/A 1.03E+07 cpm | 1.03E+05 cpm

RA1.3 addresses uncontrolled releases that are detected by sample analyses, particularly on
unmonitored pathways, e.g., spills of radioactive liquids into storm drains, heat exchanger leakage
in lake water systems, etc.

RA1.1 and RA1.2 directly correlate with the IC since annual average meteorology is required to be
used in showing compliance with the ODCM and is used in calculating the alarm setpoints. The
fundamental basis of this IC is NOT a dose or dose rate, but rather the degradation in the level of
safety of the plant implied by the uncontrolled release.

Due to the uncertainty associated with meteorology, emergency implementing procedures call for
the timely performance of dose assessments using actual (real-time) meteorology in the event of a
gaseous radioactivity release of this magnitude. The resuits of these assessments should be
compared to the ICs RS1 and RG1 to determine if the event classification should be escalated.

KNPP Basis Reference(s): |
1. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18

. KNPP ODCM Section 2.0 Gaseous Effluents, Rev. 8

2
3. KNPP ODCM Section 1.2 Liquid Effluent Monitor Setpoint Determination, Rev. 8
4

. C11620, Evaluation of Radiological Effluent Monitor Response Action Levels, Rev. 0
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RA2

Initiating Condition-- ALERT
Damage to Irradiated Fuel or Loss of Water Level that Has or Will Result in the
Uncovering of Irradiated Fuel Outside the Reactor Vessel.

Operating Mode Applicability: All
Emergency Action Levels: (RA2.1 or RA2.2)

RA2.1. A VALID radiation indication high alarm or reading on one or more of the following
radiation monitors resulting from damage to irradiated fuel or loss of water level:

R-2 Containment Area

R-5 Fuel Handling Area

R-13 or R-14 Aux Bldg Vent Exhaust

R-11 or R-12 Containment Particulate / Gas Ventilation

R-21 Containment Vent

RA2.2. Water level LESS THAN 50% Wide Range Refueling Water Level OR GREATER THAN
14 feet below top of Spent Fuel Pool that will result in irradiated fuel uncovering.

Basis:

This IC addresses specific events that have resulted, or may result, in unexpected increases in
radiation dose rates within plant buildings, and may be a precursor to a radioactivity release to the
environment. These events represent a loss of control over radioactive material and represent a
degradation in the level of safety of the plant. These events escalate from IC RU2 in that fuel
activity has been released, or is anticipated due to fuel heatup. This IC applies to spent fuel
requiring water coverage and is not intended to address spent fuel which is licensed for dry
storage, which is discussed in IC EU1.

RA2.1 addresses radiation monitor indications [Ref. 1, 2, 3] of fuel uncovery and/or fuel damage.
Increased readings on ventilation monitors may be indication of a radioactivity release from the
fuel, confirming that damage has occurred. Increased background at the monitor due to water
level decrease may mask increased ventilation exhaust airborne activity and needs to be
considered. While a radiation monitor could detect an increase in dose rate due to a drop in the
water level, it might not be a reliable indication of whether or not the fuel is covered. For example,
the monitor could in fact be properly responding to a known event involving transfer or relocation
of a source, stored in or near the fuel pool or responding to a planned evolution such as removal of
the reactor head. Application of these Initiating Conditions requires understanding of the actual
radiological conditions present in the vicinity of the monitor. Information Notice No. 90-08, “‘KR-85
Hazards from Decayed Fuel” was consndered in establishing radiation monitor EAL thresholds and
there is no impact on this EAL.

In RA2.2, indications include instrumentation such as water level and local area radiation monitors,
and personnel (e.g., refueling crew) reports. Wide Range Refueling Water Level is measured by
L9053A for channel A and L9054A for channel B. If available, security video cameras may allow
remote observation. The top of each pool is at 649 ft 6 in. el. and the bottom is at 608 ft el. Fuel
occupies the bottom 14 ft. [Ref. 4]. Declaration may need to be based on indications of water
makeup rate or decrease in refueling water storage tank level.
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Escalation, if appropriate, would occur via IC RS1 or RG1 or Emergency Director judgment.

KNPP Basis Reference(s):
1. E-2021 Integrated Logic Diagram Radiation Monitoring, Rev. X

2. Control Room Alarm Response Procedure 47055-N Spent Fuel Poo! Abnormal Beta Window
Box 05-N5, Rev. C

3. Operating Procedure A-SFP-21 Abnormal Spent Fuel Pool Cooling and Cleanup System
Operation, Rev. T

KNPP System Description 21, Spent Fuel Pool Cooling and Cleanup System (SFP), Rev. 1
Manipulator Crane drawing XK-113557-5, Rev. D

N-RHR-34C RHR Operation at a Reduced Inventory Condition, Rev. N

C11619 Determination of Cavity Level EAL RA2.2, Rev. 0

No o s
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RA3

Initiating Condition -- ALERT
Release of Radioactive Material or Rise in Radiation Levels Within the Facility That
Impedes Operation of Systems Required to Maintain Safe Operations or to Establish
or Maintain Cold Shutdown

Operating Mode Applicability: All

Emergency Action Levels: (RA3.1 or RA3.2)

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

Control Room (Rad monitor R-1)

OR

Central Alarm Station (Rad monitor R-1)
OR

Secondary Alarm Station (by survey)

RA3.2. Any VALID radiation monitor reading GREATER THAN 6 R/hr in areas requiring
infrequent access to maintain plant safety functions.

Auxiliary Building

Safeguards Alley

Diesel Generator Rooms (includes "A" Diesel Room to Screen House Tunnel)
Screenhouse/Forebay

Relay Room

Safeguard Battery Room

Basis:

This IC addresses increased radiation levels that impede necessary access to operating stations,
or other areas containing equipment that must be operated manually or that requires local
monitoring, in order to maintain safe operation or perform a safe shutdown. It is this impaired
ability to operate the plant that resuits in the actual or potential substantial degradation of the level
of safety of the plant. The cause and/or magnitude of the increase in radiation levels is not a
concern of this IC. The Emergency Director must consider the source or cause of the increased
radiation levels and determine if any other IC may be involved. For example, a dose rate of
15 mR/hr in the control room may be a problem in itself. However, the increase may also be
indicative of high dose rates in the containment due to a LOCA. In this latter case, an SE or GE
may be indicated by the fission product barrier matrix ICs.

This IC is not meant to apply to increases in the containment radiation monitors, as these are
events which are addressed in the fission product barrier matrix ICs. Nor is it intended to apply to
anticipated temporary increases due to planned events (e.g., radwaste container movement,
depleted resin transfers, etc.) .
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For RA3.1 areas requiring continuous occupancy include the Control Room and the central alarm
station (CAS). The CAS has no installed radiation monitoring capability [Ref. 3).The value of
15mR/hr is derived from the GDC 19 value of 5 rem in 30 days with adjustment for expected
occupancy times. Although Section 111.D.3 of NUREG-0737, “Clarification of TMI Action Plan
Requirements [Ref. 1, 2], provides that the 15 mR/hr value can be averaged over the 30 days, the
value is used here without averaging, as a 30 day duration implies an event potentlally more
significant than an Alert.

For RA3.2 areas requiring infrequent access, the basis of the 6 R/hr value is as follows:

The KNPP annual administrative personnel exposure limit is 2 Rem/Year. Assuming an
emergency worker is at his administrative limit, any emergency worker needing access to a
plant area for the safe shutdown of the plant could receive up to an additional 3 Rem without
exceeding the legal 10CFR20 annual exposure limit of 5 Rem [Ref. 4] and thus the need for
emergency exposure authorization. Assuming that an activity required to be performed in the
plant would, on average, require a 30 minute stay time in that area, an area exposure rate of
6 R/hr would not unduly impede access to areas necessary for safe plant shutdown.

As used here, impede, includes hindering or interfering provided that the interference or delay is
sufficient to significantly threaten the safe operation of the plant. RA3.2 provides the list of safe
shutdown areas requiring infrequent access. The listed areas contain functions and systems
required for the safe shutdown of the plant. KNPP safe shutdown analyses were consulted for
equipment and plant areas required for the applicable mode [Ref 5].

In-plant radiation surveys and Area Radiation Monitor (ARM) readings are methods available to
assess this EAL. Radiation monitors are not specified in the EAL wording because portable
monitoring devices may be used to determine area accessibility. It would then be possible to
erroneously exclude information gained from portable monitor surveys when interpreting the EAL.

KNPP Basis Reference(s):

1. GDC 19, January 1, 2004

NUREG-0737, “Clarification of TMI Action Plan Requirements”, Section ll1.D.3
E-2021 Integrated Logic Diagram Radiation Monitoring, Rev. X

EPIP-AD-11, Emergency Radiation Controls, Rev. T

KNPP Fire Protection Program Plan Section 5.19, Rev. §

o b
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RS1

Initiating Condition -- SITE AREA EMERGENCY
Offsite Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity
Exceeds 100 mRem TEDE or 500 mRem Thyroid CDE for the Actual or Projected
Duration of the Release.

Operating Mode Applicability: All

Emergency Action Levels: (RS1.1 or RS1.2 or RS1.3)

Note: If dose assessment results are available at the time of declaration, the classification should
be based on RS1.2 instead of RS1.1. While necessary declarations should not be delayed
awaiting results, the dose assessment should be initiated / completed in order to determine
if the classification should be subsequently escalated.

RS1.1. VALID reading on any monitors listed that exceeds or is expected to exceed the reading
shown for 15 minutes or longer:

Auxiliary Building Action Value
01-07 Aux. Bldg. SPING Mid Range 1.00E+04 cpm
01-09 Aux. Bldg. SPING Hi Range 1.00E+01 cpm
Reactor Building

02-07 Rx Bldg. Vent SPING Mid Range 2.00E+03 cpm
Main Steam Line (PORV)

R-31 ‘A’ Steamline Lo Range 1.77E+02 mR/hr
R-33 ‘B’ Steamline Lo Range 1.77E+02 mR/hr
Main Steam Line (SG Safety)

R-31 ‘A’ Steamline Lo Range 8.30E+01 mR/hr
R-33 ‘B’ Steamline Lo Range 8.30E+01 mR/hr

RS1.2. Dose assessment using actual meteorology indicates doses GREATER THAN 100
mRem TEDE or 500 mRem thyroid CDE at or beyond the site boundary.

RS1.3. Field survey results indicate closed window dose rates exceeding 100 mRem/hr expected
to continue for more than one hour, at or beyond the site boundary;
OR
Analyses of field survey samples indicate thyroid CDE of 500 mRem for one hour of
inhalation, at or beyond the site boundary.

Basis:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that
exceed a small fraction of the EPA Protective Action Guides (PAGSs). Releases of this magnitude
are associated with the failure of plant systems needed for the protection of the public. While these
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failures are addressed by other ICs, this IC provides appropriate diversity and addresses events
which may not be able to be classified on the basis of plant status alone, e.g., fuel handling
accident in spent fuel building.

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

The Emergency Director should not wait until 15 minutes has elapsed, but should declare the
event as soon as it is determined that the release duration has or will likely exceed 15 minutes.
The monitor list in RS1.1 includes monitors on all potential release pathways [Ref. 1, 3, 4].

The “SAE” effluent monitor readings are derived from Reference 2.

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

monitor reading EALS.

Escalation will be on based radiation readings increasing per the following:

Normal Effluent Rel

ease Monitor Classification Thresholds

Monitor . ..GE SAE Alert ~UE-

Auxiliary Building Sl

01-05 Aux. Bldg. SPING Lo Range e - C - -

01-07 Aux. Bldg. SPING Mid Range '1;06"E{0'5"c'brb | 1.00E+04 cpm - —

01-09 Aux. Bidg. SPING Hi Range 1.00E+02cpm | 1.00E+01 cpm - -
R-13 Aux. Bldg. Vent Exhaust SRR — 261E+07cpm | 2.61E+05cpm
R-14 Aux. Bldg. Vent Exhaust — — 2.62E+07 cpm 2.62E+05 cpm
Reactor Building

02-05 Rx Bldg. Vent SPING Lo Range S - o -

02-07 Rx Bldg. Vent SPING Mid Range 200E+O4Cpm 2.00E+03 cpm — —

02-09 Rx Bldg. Vent SPING HiRange | 2.00E+01 cpm - - -
R-12 Containment Gas et - 4.41E+07 cpm 4.41E+05 cpm
R-21 Containment Vent L — 4 40E+07 cpm 4.40E+05 cpm
Liquid Radwaste R ’ ' :
R-18 Waste Disposal System Liquid N N/A 200 X Calculated | 2 X Calculated

. -. ODCM Setpoint ODCM Setpoint
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Abnormal Effluent Release Monitor Classification Thresholds

N/A

Monitor GE - - SAE Alert UE
Main Steam Line (PORV) TR R
R-31 ‘A’ Steamline Lo Range 1.77E403 mRihr . | 1.77E402 mR/hr - —
R-32 ‘A’ Steamline High Range 1.77E+00 R/hr E - - —
R-33 ‘B Steamline Lo Range 1.77E+03 mRAr | 1.77E+02 mR/hr — —
R-34 ‘B’ Steamline High Range 177E+00 Rihr . — - -
Main Steam Line (SG Safety) R
R-31 ‘A’ Steamline Lo Range 8.30E+02 mR/Mr | 8.30E+01 mR/hr — -
R-32 ‘A’ Steamline High Range — " K :}'- : : - — —_
R-33 ‘B’ Steamline Lo Range 830E+02 mR/hr - | 8.30E+01 mR/hr — —
R-34 ‘B’ Steamline High Range — i - — -
Liquid Radwaste T _ : , _
R-16 Containment Fcu SW Retumn NATC L N/A 3.38E+07 cpm | 3.38E+05cpm
R-19 S/G Blowdown Liquid NA T N/A 258E+08cpm | 2.58E+06 cpm
R-20 Aux Bldg SW Return NA :.f;'? : 1.03E+07 cpm 1.03E+05 cpm

KNPP Basis Reference(s):

1. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18

2. C11620, Evaluation of Radiological Effluent Monitor Response Action Levels, Rev. 0
3. EPIP-RET-02B Gaseous Effluent Release Path, Radioactivity, and Release Rate

Determination, Rev. T

4. ODCM Section 2.0 Gaseous Effluents, Rev. 8
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ABNORMAL RAD LEVELS/RADIOLOGICAL EFFLUENT

RG1

Initiating Condition - GENERAL EMERGENCY
Offsite Dose Resulting from an Actual or Imminent Release of Gaseous Radioactivity
Exceeds 1000 mRem TEDE or 5000 mRem Thyroid CDE for the Actual or Projected
Duration of the Release Using Actual Meteorology.

Operating Mode Applicability: All
Emergency Action Levels: (RG1.1 or RG1.2 or RG1.3)

Note: If dose assessment results are available at the time of declaration, the classification should
be based on RG1.2 instead of RG1.1.While necessary declarations should not be delayed
awaiting results, the dose assessment should be initiated / completed in order to determine
if the classification should be subsequently escalated.

RG1.1. VALID reading on any monitors listed that exceeds or expected to exceed the reading
shown for 15 minutes or longer:

Auxiliary Building Action Value
01-07 Aux. Bldg. SPING Mid Range 1.00E+0S cpm
01-09 Aux. Bldg. SPING Hi Range 1.00E+02 cpm
Reactor Building

02-07 Rx Bldg. Vent SPING Mid Range 2.00E+04 cpm
02-09 Rx Bldg. Vent SPING Hi Range - 2.00E+01 cpm
Main Steam Line (PORV)

R-31 ‘A’ Steamline Lo Range 1.77E+03 mR/hr
R-32 ‘A’ Steamline High Range 1.77E+00 R/hr
R-33 ‘B’ Steamline Lo Range 1.77E+03 mR/hr
R-34 ‘B’ Steamline High Range 1.77E+00 R/hr
Main Steam Line (SG Safety)

R-31 ‘A’ Steamline Lo Range 8.30E+02 mR/hr
R-33 ‘B’ Steamline Lo Range 8.30E+02 mR/hr

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

RG1.3. Field survey results indicate closed window dose rates exceeding 1000 mRem/hr
expected to continue for more than one hour, at or beyond site boundary.
OR
Analyses of field survey samples indicate thyroid CDE of 5000 mRem for one hour of
inhalation, at or beyond site boundary.
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Basis:

This IC addresses radioactivity releases that result in doses at or beyond the site boundary that
exceed the EPA Protective Action Guides (PAGs). Public protective actions will be necessary.
Releases of this magnitude are associated with the failure of plant systems needed for the
protection of the public and likely involve fuel damage. While these failures are addressed by other
ICs, this IC provides appropriate diversity and addresses events which may not be able to be
classified on the basis of plant status alone. It is important to note that, for the more severe
accidents, the release may be unmonitored or there may be large uncertainties associated with the
source term and/or meteorology.

The Emergency Director should not wait until 15 minutes has elapsed, but should declare the
event as soon as it is determined that the release duration has or will likely exceed 15 minutes.
The monitor list in RG1.1 includes monitors on all potential release pathways [Ref. 1, 3, 4].

The “GE” effluent monitor readings are derived frorri Reference 2.

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

monitor reading EALs.

Radiation Monitor readings for all classification levels:

Normal Effluent Release Monitor Classification Thresholds

Monitor

GE

- _SAE

Alert

UE

Auxiliary Building

01-05 Aux. Bldg. SPING Lo Range
01-07 Aux. Bldg. SPING Mid Range
01-09 Aux. Bldg. SPING Hi Range
R-13 Aux. Bldg. Vent Exhaust

R-14 Aux. Bidg. Vent Exhaust
Reactor Building

02-05 Rx Bldg. Vent SPING Lo Range
02-07 Rx Bldg. Vent SPING Mid Range
02-09 Rx Bldg. Vent SPING Hi Range
R-12 Containment Gas

R-21 Containment Vent

Liquid Radwaste

R-18 Waste Disposal System Liquid

1.00E+05 cpm
1.00E+02 cpm

2.00E+04 cpm
2.00E+01 cpm

N/A

1.00E+04 cpm
“1.00E+01 cpm

2.00E+03 cpm

NA -

© 2.61E+07 cpm

2.62E+07 cpm

4.41E+07 cpm
4.40E+07 cpm

200 X Calculated

ODCM Setpoint

2.61E+05 cpm -
2.62E+05 cpm

4.41E+05 cpm
4.40E+05 cpm .

2 X Calculated
ODCM Setpoint
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Abnormal Effluent Release Monitor Classification Thresholds

R-20 Aux Bldg SW Return

Monitor GE SAE Alert UE
Main Steam Line (PORV) .
R-31 ‘A’ Steamline Lo Range 1.77E+03 mR/Mr | 1.77E+02 mR/r - —_
R-32 ‘A’ Steamline High Range 1.77E+00 R/hr . — —_ —
R-33 ‘B’ Steamline Lo Range 1.77E+03 mR/hr 1.77E+02 mR/hr —_ -
R-34 'B’ Steamline High Range 1.77E+00 R/hr - ' —_ -
Main Steam Line (SG Safety) .
R-31 ‘A’ Steamline Lo Range 8.30E+02 mR/hr | 8.30E+01 mR/hr — -
R-32 ‘A’ Steamline High Range - - —_ -
R-33 ‘B’ Steamline Lo Range 8.30E+02 mR/hr | -8.30E+01 mR/hr — —
R-34 ‘B’ Steamline High Range - — ' —_ -
Liquid Radwaste - ‘
R-16 Containment Fcu SW Return N/A N/A - 3.38E+07 cpm 3.38E+05 cpm
R-19 S/G Blowdown Liquid N/A N/A .. 2.58E+08 cpm 2.58E+06 cpm
N/A N/A 1.03E+07cpm | 1.03E+05 cpm

KNPP Basis Reference(s):

1. USAR Section 11.2.3 Radiation Monitoring System, Rev. 18

2. C11620, Evaluation of Radiological Effluent Monitor Response Action Levels, Rev. 0
3. EPIP-RET-02B Gaseous Effluent Release Path, Radioactivity, and Release Rate

Determination, Rev. T

4, ODCM Section 2.0 Gaseous Effluents, Rev. 8
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cu1

cu2

cu3

cu4

Cus

Cué6

cu7

KNPP

UE

RCS Leakage.
Op. Mode: Cold Shutdown

UNPLANNED Loss of RCS
Inventory with Irradiated Fuel in
the Reactor Vessel

Op. Mode: Refueling

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

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

OP. Modes: Cold Shutdown,
Refueling

Fuel Clad Degradation.
Op. Modes: Cold Shutdown,
Relfueling

UNPLANNED Loss of All Onsite

or Offsite Communications
Capabilities.

Op. Modes: Cold Shutdown,
Refueling

UNPLANNED Loss of Required
DC Power for Greater than 15
Minutes.

Op. Modes: Cold Shutdown,
Refueling

CA1

CA2

CA3

CA4

C

Table C-0

Recognition Category C
Cold Shutdown/Refueling System Malfunction

\
INITIATING CONDITION MATRIX
ALERT SITE AREA EMERGENCY

Loss of RCS Inventory. CS1 Loss of Reactor Vessel Inventory

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

Loss of Reactor Vessel Inventory CS2 Loss of Reactor Vessel Inventory

with Irradiated Fuel in the
Reactor Vessel.
Op. Modes: Refueling

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

Op. Modes: Cold Shutdown,
Refueling, Defueled

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

Op. Modes: Cold Shutdown,
Refueling

6-C-1

Affecting Core Decay Heat
Removal Capability with
Irradiated Fuel in the Reactor
Vessel.

Op. Modes: Refueling

CG1

GENERAL EMERGENCY

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

Op. Modes: Cold Shutdown,
Refueling
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CU8 Inadvertent Criticality.
Op Modes:, Cold Shutdown,
Refueling
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SYSTEM MALFUNCTION

CuU1
Initiating Condition - UNUSUAL EVENT

RCS Leakage.

Operating Mode Applicability: Cold Shutdown

Emergency Action Levels: (CU1.1 or CU1.2)

CU1.1. Unidentified or pressure boundary leakage GREATER THAN 10 gpm.
CU1.2. Identified leakage GREATER THAN 25 gpm.

Basis:

This IC is included as a UE because it is considered to be a potential degradation of the level of
safety of the plant. Positive indications in the Control Room of Reactor Coolant System (RCS)
leakage to the containment are provided by equipment that monitors:

¢ Charging/Letdown flow mismatch

e Containment air activity

¢ Containment humidity

e Containment Sump A In-leakage

[Ref. 1, 2]

The 10 gpm value for the unidentified and pressure boundary leakage was selected as it is
sufficiently large to be observable via normally installed instrumentation (e.g., Pressurizer level,
RCS loop level instrumentation, etc.) or reduced inventory instrumentation such as tygon level
indication. Lesser values must generally be determined through time-consuming surveillance tests
(e.g., mass balances). The EAL for identified leakage is set at a higher value due to the lesser
significance of identified leakage in comparison to unidentified or pressure boundary leakage.
Prolonged loss of RCS Inventory may resuit in escalation to the Alert level via either IC CA1 (Loss
of RCS Inventory with Irradiated Fuel in the Reactor Vessel) or CA4 (Inability to Maintain Plant in
Cold Shutdown with Irradiated Fuel in the Reactor Vessel).

The difference between CU1 and CUZ2 deals with the RCS conditions that exist between cold
shutdown and refueling mode applicability. In cold shutdown the RCS will normally be intact and
RCS inventory and level monitoring means such as Pressurizer level indication and makeup
volume control tank levels are normally available. In the refueling mode the RCS is not intact and
Reactor Vessel level and inventory are monitored by different means.

KNPP Basis Reference(s):
1. Technical Specifications LCO 3.1.d, Amendment No. 165
2. SP-36-82 Reactor Coolant System Leak Rate Check, Rev. AE
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SYSTEM MALFUNCTION

cu2
Initiating Condition - UNUSUAL EVENT

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

Operating Mode Applicability: Refueling

Emergency Action Levels: (CU2.1 or CU2.2)

CU2.1. UNPLANNED RCS level lowering below the Reactor Vessel flange (21.5%) for
GREATER THAN OR EQUAL TO 15 minutes

CU2.2. Loss of Reactor Vessel inventory as indicated by unexplained Containment Sump A,
Containment Sump C or Liquid Waste Disposal System level rise

AND

Reactor Vessel level cannot be monitored

Basis:

This IC is included as an UE because it may be a precursor of more serious conditions and, as
result, is considered to be a potential degradation of the level of safety of the plant. Refueling
evolutions that decrease RCS water level below the Reactor Vessel flange are carefully planned
and procedurally controlled. An UNPLANNED event that results in water level decreasing below
the Reactor Vessel flange warrants declaration of an Unusual Event due to the reduced RCS
inventory that is available to keep the core covered. The allowance of 15 minutes was chosen
because it is reasonable to assume that level can be restored within this time frame using one or
more of the redundant means of refill that should be available. If level cannot be restored in this
time frame then it may indicate a more serious condition exists. Continued loss of RCS Inventory
will result in escalation to the Alert level via either IC CA2 (Loss of Reactor Vessel Inventory with
Irradiated Fuel in the Reactor Vessel) or CA4 (Inability to Maintain Plant in Cold Shutdown with
Irradiated Fuel in the Reactor Vessel).

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

In the refueling shutdown mode, normal means of core temperature indication and RCS level
indication may not be available. Redundant means of Reactor Vessel level indication will normally
be installed (including the ability to monitor level visually) to assure that the ability to monitor level
will not be interrupted. However, if all level indication were to be lost during a loss of RCS inventory
event, the operators would need to determine that Reactor Vessel inventory loss was occurring by
observing Containment Sump A, Containment Sump C and Liquid Waste Disposal System level
changes [Ref. 1, 2]. Sump and tank level rises must be evaluated against other potential sources
of leakage such as cooling water sources inside the containment to ensure they are indicative of
RCS leakage. When CONTAINMENT SUMP A LEVEL HIGH is received, the corresponding
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leakrate within containment is calculated from sump pump run history. Escalation to Alert would be
via either CA2 or RCS heatup via CA4.

CU2.1 involves a decrease in RCS level below the top of the Reactor Vessel flange that continues
for 15 minutes due to an UNPLANNED event. The level at the Reactor Vessel flange is monitored
by:
e Wide Range Refueling Water Level (L9053A for channel A and L9054A for channel B)
indication: 21.5%
s RVLIS: 52.8%
o Sightglass/Tygon: 340 in. WC

[Ref. 3]

This EAL is not applicable to decreases in flooded reactor cavity level (covered by RU2.1) until
such time as the level decreases to the level of the vessel flange. If Reactor Vessel level continues
to decrease and reaches the Bottom ID of the RCS Loop (Refueling Level, 0% RVLIS, 252 in.
sightglass), then escalation to CA2 would be appropriate. Note that the Bottom ID of the RCS
Loop Setpoint corresponds to the bottom of the Reactor Vessel loop penetration (not the low point
of the loop).

KNPP Basis Reference(s):

N-RC-36E Draining the Reactor Coolant System, Rev. AE

N-RHR-34C RHR Operation at a Reduced Inventory Condition, Rev. N

SP 36-196A Refueling Water Level Indication System Transmitter Calibration, Rev. G
SP 36-082 Reactor Coolant System Leak Rate Check, Rev. AE

ES-1.3 Transfer to Containment Sump Recirculation, Rev. W

A-MDS-30 Miscellaneous Drains and Sumps (MDS) Abnormal Operation, Rev. N

o0k 0bdb
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SYSTEM MALFUNCTION

CuU3
Initiating Condition - UNUSUAL EVENT

Loss of All Offsite Power to Essential Busses for GREATER THAN 15 Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Level:
CU3.1. Loss of all offsite power to Bus 5 AND Bus 6 for GREATER THAN 15 minutes.
AND

At least one emergency diesel generator is supplying power to Bus 5 or Bus 6.

Basis:

Prolonged loss of AC power reduces required redundancy and potentially degrades the level of
safety of the plant by rendering the plant more vulnerable to a complete Loss of AC Power
(e.g., Station Blackout). Fifteen minutes was selected as a threshold to exclude transient or
momentary power losses.

The 4160 VAC system is divided into six busses, two of which are Engineered Safety Function
(ESF) Busses 5 and 6. The ESF busses supply power to Safety Injection (Sl) pumps, Residual
Heat Removal (RHR) pumps, containment heat removal equipment, etc.

Offsite power is available from the 345 kVAC and 138 kVAC systems. The 345 kVAC system is
connected to the North Appleton line, the Point Beach line, the main transformers, and transformer
T-10. The 345 kKVAC is the normal supply to the 13.8 KVAC system through transformer T-10,
which feeds the Tertiary Auxiliary Transformer (TAT). The TAT normally provides power to ESF
bus 5. The TAT is not considered available to power both ESF busses in an emergency situation
due to its size. As a contingency, however, it is acceptable to use the TAT to power both ESF
busses when guidance for sequencing and monitoring TAT loads is available in the Control Room.
The Reserve Auxiliary Transformer (RAT) and Main Auxiliary Transformer (MAT) provide backup
sources to bus 5, in that order.

The 138 kVAC system is connected to the Shoto/Mishicot line, the East Krok line and transformer
T-10. The 138 kVAC system is the normal supply to the Reserve Auxiliary Transformer (RAT) via
the East and West substation busses. (When the 345 kVAC system is unavailable, the 138 kVAC
system can supply power to transformer T-10 and the TAT.) The RAT normally provides power to
ESF bus 6. The TAT and MAT provide backup sources to bus 6 in that order.

When the main turbine generator is on line, generator output supplies power to the Main Auxiliary
Transformer (MAT) and the 4160 VAC busses. When the main turbine generator is off line, the
345 kVAC system can be aligned to backfeed the MAT. Note that the time required to effect the
backfeed is likely longer than the fifteen-minute interval associated with this EAL. If shutdown plant
conditions have already established the backfeed, however, its power to the ESF busses may be
considered an offsite power source.
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Following a loss of power, ECA 0.0 provides guidance to restore power to ESF busses. For the
purpose of classification under this EAL, offsite power sources include any of the following:
o 345 kVAC system supplying power to transformer T-10 and the TAT
o 138 kVAC system supplying power to transformer T-10 and the TAT
e 138 kVAC system supplying power to the RAT
e 345 kKVAC system supplying power to the MAT on backfeed through the main transformers
when the main turbine generator is off line

KNPP Basis Reference(s):

1. ECA-0.0 Loss of All AC Power, Rev. AB

2. USAR Figure 8.2-2, Rev. 16

3. USAR Section 8.2.3, Rev. 18

4. GNP-08.04.01 Shutdown Safety Assessment, Rev. K

8 10/22/04
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SYSTEM MALFUNCTION

CU4
Initiating Condition -~ UNUSUAL EVENT

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

Reactor Vessel.
Operating Mode Applicability: Cold Shutdown
Refueling
Emergency Action Levels: (CU4.1 or CU4.2)

CU4.1. An UNPLANNED event results in RCS temperature GREATER THAN 200°F

CU4.2. Loss of all RCS temperature and Reactor Vessel leve! indication for GREATER THAN 15
minutes.

Basis:

This IC is included as an UE because it may be a precursor of more serious conditions and, as a
result, is considered to be a potential degradation of the level of safety of the plant. In cold
shutdown the ability to remove decay heat relies primarily on forced cooling flow. Operation of the
systems that provide this forced cooling may be jeopardized due to the unlikely loss of electrical
power or RCS inventory. Since the RCS usually remains intact in the cold shutdown mode a large
inventory of water is available to keep the core covered. In cold shutdown the decay heat available
to raise RCS temperature during a loss of inventory or heat removal event may be significantly
greater than in the refueling mode. Entry into cold shutdown conditions may be attained within
hours of operating at power. Entry into the refueling mode procedurally may not occur for typically
100 hours or longer after the reactor has been shutdown. Thus the heatup threat and therefore
the threat to damaging the fuel clad may be lower for events that occur in the refueling mode with
irradiated fuel in the Reactor Vessel (note that the heatup threat could be lower for cold shutdown
conditions if the entry into cold shutdown was following a refueling). In addition, the operators
should be able to monitor RCS temperature and Reactor Vessel level so that escalation to the alert
level via CA4 or CA1 will occur if required.

During refueling the level in the Reactor Vessel will normally be maintained above the Reactor
Vessel flange. Refueling evolutions that decrease water level below the Reactor Vessel flange are
carefully planned and procedurally controlled.- Loss of forced decay heat removal at reduced
inventory may result in more rapid rises in RCS/Reactor Vessel temperatures depending on the
time since shutdown. Escalation to the Alert level via CA4.

Unlike the cold shutdown mode, normal means of core temperature indication and RCS level
indication may not be available in the refueling mode. Redundant means of Reactor Vessel level
indication are therefore procedurally installed to assure that the ability to monitor level will not be
interrupted. However, if all level and temperature indication were to be lost in either the cold
shutdown of refueling modes, CU4.2 would result in declaration of an Unusual Event if either
temperature or level indication cannot be restored within 15 minutes from the loss of both means
of indication. Escalation to Alert would be via CA2 based on an inventory loss or CA4 based on
exceeding its temperature criteria (200°F) [Ref. 1].
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Reactor Vessel water level is normally monitored using the following instruments:
21158 Refueling Water Level Narrow Range (L9055A)

21159 Refueling Water Level B Wide Range (L9054A)

24068 Refueling Water Level A Wide Range (L9053A)

LI-41337 Reactor Cavity Lvi

Local Rx Vessel Level Sightglass/Tygon (252 in. to 645 in.)

RVLIS 41622 Train A

RVLIS 41623 Train B

Refueling Water Level B Wide Range instrument is calibrated to provide indication from the top of
active fuel (0% or 200 in. WC) to the refueling floor (68.5% or 645 in. WC). The Reactor Vessel
Level Indicating System (RVLIS) is part of the Post Accident Monitoring Instrumentation. RVLIS is
provided for verification and long term surveillance of core cooling and indicates from the bottom
of the RCS hot leg penetration (0% or 252 in. WC) to above the high point of the Reactor Vessel
head (100% or 419 in.). Procedures N-RC-36E, Draining the Reactor Coolant System, and
N-RHR-34C, RHR Operation at a Reduced Inventory Condition, provide a cross-reference table of
indicated water levels and sightglass readings.

[Ref. 2, 3, 4]

Several instruments are capable of providing indication of RCS temperature with respect to the
Technical Specification cold shutdown temperature limit (200°F). N-0-01, Plant Startup from Cold
Shutdown Condition to Hot Shutdown Condition, specifies the use of the highest of the wide range,
RHR inlet, or Core Exit Thermocouples to monitor RCS temperature in the Cold Shutdown or
Refueling Mode.

The Emergency Director must remain attentive to events or conditions that lead to the conclusion
that exceeding the EAL threshold is imminent. If, in the judgment of the Emergency Director, an
imminent situation is at hand, the classification should be made as if the threshold has been
exceeded.

KNPP Basis Reference(s):

Technical Specifications, Modes Definition for Cold Shutdown, Amendment No. 172
N-RC-36E Draining the Reactor Coolant System, Rev. AE

N-RHR-34C RHR Operation at a Reduced Inventory Condition, Rev. N

SP-36-196A Refueling Water Level Indication System Transmitter Calibration, Rev. G
A-RHR-34 Abnormal Residual Heat Removal System Operation, Rev. Y

N-0-01 Plant Startup from Cold Shutdown Condition to Hot Shutdown Condition, Rev. Z
USAR Figure 7.7-1, Plan-Vertical Panels and Consoles, Rev. 18

N oo s o=
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SYSTEM MALFUNCTION

CUS5
Initiating Condition - UNUSUAL EVENT

Fuel Clad Degradation.

Operating Mode Applicability: Cold Shutdown
Refueling
Emergency Action Levels: (CU5.10r CU5.2)

CU5.1. RCS Letdown Line (R-9) radiation monitor GREATER THAN 2000 mR/hr indicating fuel
clad degradation.

CU5.2. Coolant sample activity GREATER THAN ANY of the following indicating fuel clad
degradation:

e 1.0 pCi/gram dose equivalent lodine-131 for more than 48 hours in one continuous
time interval

e 60 pCi/gram dose equivalent lodine-131.

e 91/E uCilcc gross radioactivity

Basis:

This IC is included as a UE because it is considered to be a potential degradation in the level of
safety of the plant and a potential precursor of more serious problems. CU5.1 addresses RCS
Letdown Line (R-9) radiation monitor readings that provide indication of fuel clad integrity [Ref. 4
& 5]. CUS.2 addresses coolant samples exceeding coolant technical specifications for iodine spike
[Ref. 1].

2000 mR/hr was calculated using the following:

0.01% fuel cladding defect equals 7.2E+1 mR/hr increase on R-9 [Ref. 4]
0.2745% fuel cladding defect equals 1.0 uCi/gram dose equivalent lodine-131 [Ref. §].

Therefore 1976.4 mR/hr increase on R-9 is equal to 1.0 pCi/gram dose equivalent lodine-
131

R-9 background is equivalent to 56 mR/hr [Ref. 4], which is added to the calculated dose
rate above.

With the addition of background R-9 will read 2032.4 mR/hr (rounded to 2000 mR/hr) equal
to 1.0 uCi/gram dose equivalent lodine-131.

Although the Technical Specification is applicable when average reactor coolant temperature is
GREATER THAN 500°F, it is appropriate that this EAL be applicable in cold shutdown and
refueling modes, as it indicates a potential degradation in the level of safety of the plant.
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KNPP Basis Reference(s):

1. Technical Specifications LCO 3.1.c.1.A, Amendment No. 167
E-2021 Integrated Logic Diagram Radiation Monitoring, Rev. X
A-RC-36A High Reactor Coolant Activity, Rev. J

USAR Section 9, Rev. 16

CN-CRA-99-28 Rev. 1

o~ N
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SYSTEM MALFUNCTION

CU6
Initiating Condition -- UNUSUAL EVENT

UNPLANNED Loss of All Onsite or Offsite Communications Capabilities.

Operating Mode Applicability: Cold Shutdown
Refueling
Emergency Action Levels: (CU6.1 or CUB.2)

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

Table C-1 Onsite Communications Systems

¢ Intraplant Paging (Gai-tronics)

e Sound powered phones

o PBX telephone system

o Personal communications system (PCS phones)
o Portable radio communications system

CU6.2. Loss of all Table C-2 offsite communications capability.

Table C-2 Offsite Communications Systems

e PBX telephone system
e NRC FTS System (including ENS and HPN)
o Dial select phones

Basis:

The purpose of this IC and its associated EALs is to recognize a loss of communications capability
that either defeats the plant operations staff ability to perform routine tasks necessary for plant
operations or the ability to communicate problems with offsite authorities. The loss of offsite
communications ability is expected to be significantly more comprehensive than the condition
addressed by 10 CFR 50.72.

The availability of one method of ordinary offsite communications is sufficient to inform state and
local authorities of plant problems. This EAL is intended to be used only when extraordinary
means (e.g., relaying of information from radio transmissions, individuals being sent to offsite
locations, etc.) are being utilized to make communications possible.
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Table C-1 onsite communications loss encompasses the loss of all means of routine
communications (e.g., commercial telephones, sound powered phone systems, page party system
and radios / walkie talkies). Due to its limited capability, the emergency gai-tronics is not listed in
Table C-1.

Table C-2 offsite communications loss encompasses the loss of all means of communications with
offsite authorities. This includes the NRC FTS System (including Emergency Notification System -
ENS and Health Physics Network — HPN), commercial telephone lines, telecopy transmissions,
and dedicated phone systems.

KNPP Basis Reference(s):

1. N-COM-44-CL Communications Sys'tems CL, Rev. K
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SYSTEM MALFUNCTION

Cu7
Initiating Condition — UNUSUAL EVENT

UNPLANNED Loss of Required DC Power for GREATER THAN 15 Minutes.

Operating Mode Applicability: Cold Shutdown
Refueling

Emergency Action Level:

CU7.1  UNPLANNED Loss of Vital DC power based on LESS THAN 105 VDC on Train A AND
Train B Safeguards DC Distribution Syst