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Attachment 1 

Response to Nuclear Regulatory Commission Request for Additional Information (RAI) 
for License Amendment Request to Adopt Emergency Action Level Scheme Pursuant to 

NEI 99-01, Revision 6 

Cooper Nuclear Station, Docket No. 50-298, DPR-46 

The Nuclear Regulatory Commission (NRC) request for additional information regarding the 
request to adopt an emergency action level scheme pursuant to Nuclear Energy Institute (NEI) 
99-01, Revision 6, is shown in italics. The Nebraska Public Power District (NPPD) response to 
the request is shown in normal font. 

RAJ-I 

The proposed threshold value for AA2. l is not consistent with the guidance provided by NEI 99-
01, Revision 6. NP PD proposed replacing uncovery of irradiation fuel with imminent uncovery 
of irradiated fuel. CNS [Cooper Nuclear Station]provided that the term "imminent" is consistent 
with the basis document. Although the term "imminent" is used in the basis document, it is used 
in reference to imminent damage rather than imminent uncovery. 

Please provide further justification for the use of "imminent" in the threshold value for AA2. l. 
This discussion should address CNS's ability to accurately determine whether irradiated fuel is 
uncovered or not, as well as providing a clarification as to what "imminent" specifically means 
as applied to uncovery ofirradiatedfuel. 

NPPD Response: 

The term "imminent", as used in the generic AA2 bases, applies to Example Emergency Action 
Level (EAL) #1 (AA2.1). The concern is that, should irradiated fuel become uncovered, it will 
likely be damaged. Addition of the defined term "IMMINENT" to AA2.1 is consistent with the 
cited bases as well as the classification criteria provided in NEI 99-01, Revision 6, Section 5.5, 
"Classification of Imminent Conditions." Indication of potential uncovery of irradiated fuel will 
likely be based on direct visual observations of conditions that will lead to likely (imminent) 
uncovery of irradiated fuel rather than observation of actual uncovery. Once uncovered, such 
means of determining irradiated fuel uncovery would not be possible. 

Example EAL #2 (AA2.2) is based on the occurrence of actual damage to irradiated fuel. The 
· specified radiation monitor thresholds in AA2.2 are intended to confirm and quantify the 

irradiated fuel damage that has already been determined to have occurred. 

RAl-2 

The proposed loss of the Fuel Clad (FC) Barrier threshold value FC3 is "drywell radiation 
monitor (RMA-RM-40AIB) 2: [greater than or equal to] 3.6E+ 3 Rem/hour." The current FC loss 
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threshold value for the drywell radiation monitor is 2.5E+3 Rem/hour, which is consistent with 
emergency operating procedure (EOP) indications that core damage is occurring due to loss of 
core cooling based on drywell radiation monitor reading above 2.5E+ 3 Rem/hour during a loss­
of-coolant accident. The drywell radiation monitor value of 2.5E+ 3 is not expected to change 
when CNS implements Revision 4 of the Boiling Water Reactor Owners Group Emergency 
Procedure and Severe Accident Guidelines (EPGs/SAGs). 

NEI 99-01, Revision 6, Section 4. 7, "EAL/Threshold References to AOP [abnormal operating 
procedure] and EOP Setpoints/Criteria, "provides that several EALs and fission product barrier 
thresholds may be drawn from a plant's AOPs and EOPs to maintain good alignment between 
operational diagnoses and emergency classification assessments. 

Please provide a justification for changing the threshold value for FC3 to one that is not aligned 
with the current EALs or with the values in the CNS EOPs. 

NPPD Response: 

The drywell radiation monitor value specified in the current CNS EOPs, related to indications of 
core damage, is derived from the current CNS Fuel Clad loss threshold of2.5E+3 R/HR (FC 
Loss E.2). 

The proposed NEI 99-01, Revision 6, based Fuel Clad loss threshold of3.6E+3 R/hr (FC Loss 
FC3) is based on a new calculation (Calculation No. 19-011 EAL, Revision 6 Threshold 
Calculations). This new value will be reflected in the revised EPG/SAG, Revision 4, based 
EOPs as applicable once the Revision 6 EALs have been approved for implementation. 

The proposed FC Barrier Potential Loss FC2 and Reactor Coolant System (RCS) Barrier Loss 
RCS] threshold values include a parenthetical reference that "RPV [reactor pressure vessel} 
Flooding required. " The CNS EAL Comparison Matrix provides that "RPV Flooding required" 
was added to emphasize that this condition is consistent with interpretation in the CNS EOPs. 
The NRC staff could not determine if the addition of "RPV Flooding required" was intended to 
modify the threshold values for FC2 and RCS] such that a declaration would be made only when 
RPV Flooding was required or if a declaration should be made whenever RPV water level 
cannot be determined. 

Please explain how the addition of "RPV Flooding required" to the threshold values for FC2 
and RCSJ will not delay or otherwise impact EAL assessment for conditions where RPV level 
cannot be determined. 

NPPD Response: 

As stated in the bases for the proposed Fuel Clad Loss #2 and RCS Loss #1: 
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"When RPV water level cannot be determined, EOPs require entry to RPV Flooding 
procedures. " 

This determination is intended to be consistent with the definition of the term provided in the 
EPGs/SAGs: 

"The current value or status of an identified parameter relative to that specified in the 
procedure can/cannot be ascertained using all available indications (direct and indirect, 
singly or in combination). An offscale indication does not itself mean that a parameter value 
cannot be determined provided the instrument is believed to be functioning properly and the 
offscale indication is consistent with plant conditions. For example, if all available RPV 
water level instruments are observed to trend downward following indication of a large 
primary system break with limited makeup capability, an eventual downscale indication 
would be consistent with plant conditions and could be considered valid,-subject to the 
instrumentation limits addressed in Caution #1. Whether a parameter value can be 
determined within the context of EPGISAG strategies depends upon whether identified action 
levels and decisions can be evaluated, not whether the precise value of the parameter is 
known. If Fuel Zone RPV water level instruments are indicating downscale and the 
downscale indications are believed to be valid, RPV water level relative to the top of the 
active fael and the Minimum Steam Cooling RPV Water Level can be determined even 
though level is below the indicating range. Similarly, if RPV water level indications are 
driven offscale high and the upscale indications are believed to be valid, level can be 
determined to be above the top of the active fuel. Whether an offscale indication can be 
considered valid, however, and the length of time an offscale indication can be relied upon, 
requires a judgment based on the nature of the event, plant conditions, and the instrument 
characteristics " 

Inclusion of the cited parenthetical ensures that the threshold will be determined to have been 
exceeded consistent with the intent of the EPGs/SAGs and does not affect the timing or 
assessment of the appropriate classification. 

The proposed Primary Containment (PC) Barrier Potential Loss PCJ threshold value of "PC 
Flooding is required" may not be appropriate for licensees that have implemented EPGs/SAGs 
Revision 4, as primary containment flooding is less of a preferred option early in the severe 
accident progression and, in some cases, may not be directed. Additionally, considering that 
EPGs/SAGs Revision 4 actions may be effective in cooling core debris for some time after SAG 
entry, using SAG entry as a threshold value may result in an early, and potentially unwarranted, 
EAL declaration. · 

Please provide a threshold that is both tied to an operationally significant precursor within the 
SA Gs and is a precursor to a potential loss of containment. 



NLS2020048 
Attachment 1 
Page4 of6 

NPPD Response: 

Containment Barrier Potential Loss threshold PC 1 has been revised to read: 

"It cannot be determined that core debris will be retained in the RPV. " 

To address SAG strategy changes, a new threshold was developed that is both tied to an 
operationally significant decision within the SAGs and a precursor to a potential loss of 
containment. The goal is to maintain consistency between a site's SAGs and emergency 
classification scheme, which facilitates more timely and accurate classification assessments. The 
new threshold is, "It cannot be determined that core debris will be retained in the RPV." This 
determination is made from the evaluation of criteria identified in the SA Gs and the supporting 
Technical Support Guidelines. If it cannot be determined that core debris will be retained in the 
RPV, then subsequent events could lead to a potential challenge to primary containment 
integrity. This decision would occur prior to RPV failure and the release of core debris into the 
primary containment. 

The new threshold will promote an accurate and timely General Emergency declaration, and 
preclude an unwarranted evacuation of the public. 

The PCl bases has been revised to reflect this change. 

RAI-5 

The proposed CNS threshold values for EALs SU6.l, SU6.2, SA6.l, and SS6.1 include the 
condition " ... as indicated by reactor power > 3% ... " The Basis discussions for SU6. l and 
SU6.2 state: 

A successful scram has occurred when there is sufficient rod insertion from the trip of RPS to 
bring the reactor power to or below the APRM [Average Power Range Meter] downscale 
setpoint of 3%. 

The guidance ofNEI 99-01, Revision 6,for the corresponding EALs SU5, SA5, and SS5 provide 
that a reactor shutdown is determined in accordance with applicable EOP criteria. Current 
Boiling Water Reactor EPGs typically use either an assessment that all but one control rod has 
fully inserted or that the reactor is shutdown under all conditions. Although the NRC staff 
understands that a condition where a reactor power greater than 3% and any reactor protective 
setpoint is exceeded represents EOP flowchart entry condition(s), the NRC staff could not verify 
that reactor power was the only EOP flowchart condition that would be used to determine if an 
Anticipated Transient Without Scram (ATWS) had occurred 

The NRC stojj' notes that the reactor protective system is designed to place the reactor in a 
subcritical position. As such, relying solely on an indication of 3% power is not indicative of a 
failure of an automatic or manual scram failing to shut down the reactor. 
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Please provide justification for using a reactor power of 3% or below as the only indication of a 
successful reactor scram. Note: the indication(s) of a successful reactor scram should be 
consistent with the EOP flowchart conditions that are used to determine whether an ATWS has 
occurred. 

NPPD Response: 

The Boiling Water Reactor (BWR) industry criterion that has been implemented to determine 
that the reactor is shutdown following a reactor scram, for the purposes of emergency 
classification, is consistent with BWR Owners Group (OG) EPG/SAG, Revision 4, RPV 
Control guideline entry condition and subsequent steps that require immediate response to 
ATWS conditions (for precluding periodic neutron flux oscillations, avoiding automatic 
emergency RPV depressurization,. and injecting boron into the RPV). This entry condition is: 

"A condition which requires reactor scram and reactor power above .. .[3% (APRM 
downscale trip setpoint)J or cannot be determined" 

As specified in the generic NEI 99-01, Revision 6, developer's guidance "Developers may 
include site-specific EOP criteria indicative of a successful reactor shutdown in an EAL 
statement, the Basis or both (e.g., a reactor power level)." Additionally, the generic NEI 99-01, 
Revision 6, bases states that a successful reactor scram results in a power level within the 
capability of decay heat removal systems. BWR decay heat removal systems (e.g., Residual 
Heat Removal System in suppression pool cooling or shutdown cooling mode) can remove all 
decay heat shortly after reactor shutdown and is typically equivalent to reactor power at or 
below the APRM downscale trip. This setpoint is therefore the appropriate site-specific 
indication of a successful reactor scram for BWR EAL schemes. 

The generic SUS, SAS and SSS developer's guidance further supports this position: 

"This IC is applicable in any Mode in which the actual reactor power level could exceed the 
power level at which the reactor is considered shutdown. A PWR [Pressurized Water 
Reactor] with a shutdown reactor power level that is less than or equal to the reactor power 
level which defines the lower bound of Power Operation (Mode 1) will need to include 
Startup (Mode 2) in the Operating Mode Applicability. For example, if the reactor is 
considered to be shutdown at 3% and Power Operation starts at> 5%, then the IC is also 
applicable in Startup Mode. " 

While the example given is for a PWR, it is fully applicable to all BWRs because it implies that 
the criterion for successful shutdown should be power-based on a power level consistent with 
the power operating mode. While the plant operating mode for a BWR is defmed by the 
position of the Reactor Mode Switch, the Mode Switch is only shifted to Run (power operating 
mode) once power is above the APRM downscale trip setpoint. 

The BWROG EPGs/SAGs also utilize the condition "The reactor is shutdown and no boron has 
been injected into the RPV'' but not as a criterion for a successful reactor scram. Rather this 
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criterion applies to additional actions within the EPG/SAG ATWS strategy such as precluding a 
return to criticality or the reactor going critical during RPV depressurization and cooldown. A 
post-scram condition in which the reactor may have little or no shutdown margin, but power is 
below the APRM downscale setpoint poses no immediate threat to core heat removal or 
containment heat addition beyond design capabilities. In this condition, the EOPs, based on the 
BWROG EPGs/SAGs, prescribe implementation of alternate control rod insertion methodologies 
while RPV pressure is controlled to preclude re-criticality. 

Therefore, the appropriate BWR criterion for determination that the reactor is shutdown 
following a reactor scram, for the purposes of emergency classification, is a reactor scram has 
been required and subsequent reactor power following the reactor scram is at or below the 
APRM downscale trip setpoint (3%). 

Additional Change Not Related to RAis 

Since containment venting could be directed as part of a SAG strategy, and in the interest of 
clarity, the following change (shown in underlined text) has been made. This change makes 
explicit reference to SAGs in decision-making related to containment venting. SAGs were 
always intended to be read into the term "EOPs" but this change makes that intent explicit and 
clear. 

Revised Containment Barrier Loss Threshold PCl0 to read: 

"Intentional PC venting per EOPs/SAGs irrespective of offsite radioactivity release rates" 

Revised the associated basis section to reflect this change. 
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This document provides an explanation and rationale for each Emergency Action Level {EAL) 
included in the EAL Upgrade Project for Cooper Nuclear Station {CNS). It should be used to 
facilitate review of the CNS EALs and provide historical documentation for future reference. 
Decision-makers responsible for implementation of Emergency Plan Implementing Procedure 
5. 7 .1, Emergency Classification, may use this document as a technical reference in support of 
EAL interpretation. This information may assist the Emergency Director in making 
classifications, particularly those involving judgment or multiple events. The basis information 
may also be useful in training and for explaining event classifications to off-site officials. 

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

Because the information in a basis document can affect emergency classification decision­
making (e.g., the Emergency Director refers to it during an event), the NRC staff expects that 
changes to the basis document will be evaluated in accordance with the provisions of 
10CFR50.54(q). 

2.0 DISCUSSION 

2.1 Background 

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

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

NEI 99-01 (NUMARC/NESP-007), Revisions 4 and 5 were subsequently issued for industry 
implementation. Enhancements over earlier revisions included: 

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

• Initiating conditions and example emergency action levels that fully address conditions 
that may be postulated to occur at permanently Defueled Stations and Independent 
Spent Fuel Storage Installations (ISFSls). 

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

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

2.2 Fission Product Barriers 

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

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

The primary fission product barriers are: 

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

B. Reactor Coolant System (RCS): The RCS barrier is the reactor coolant system pressure 
boundary and includes the RPV and all reactor coolant system piping up to and 
including the isolation valves. 

C. Primary Containment (PC): The Primary Containment barrier includes the drywall, the 
wetwell (torus), their respective interconnecting paths, and other connections up to and 
including the outermost containment isolation valves. Primary Containment barrier 
thresholds are used as criteria for escalation of the Emergency Classification Level 
(EGL) from Alert to a Site Area Emergency or a General Emergency. 

2.3 Fission Product Barrier Classification Criteria 

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

Alert: 

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

Site Area Emergency: 

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

2.4 EAL Organization 

The CNS EAL scheme includes the following features: 

• Division of the EAL set into three broad groups: 

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

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

o EALs applicable only under cold operating modes - This group would only be 
reviewed by the EAL-user when the plant is in Cold Shutdown, Refueling or 
Defueled mode. 

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

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

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

The primary tool for determining the emergency classification level is the EAL Classification 
Matrix. The user of the EAL Classification Matrix may (but is not required to) consult the EAL 
technical bases in order to obtain additional information concerning the EALs under 
classification consideration. The user should consult Section 3.0 and Attachment 1 of this 
document for such information. 
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EAL Groups, Categories and Subcategories 

EAL Group/ Category 

Any Operating Mode: 

A - Abnormal Rad Levels/ Rad Effluent 

H - Hazards and Other Conditions 
Affecting Plant Safety 

E - Independent Spent Fuel Storage 
Installation (ISFSI) 

Hot Conditions: 

S - System Malfunction 

F - Fission Product Barrier Degradation 

Cold Conditions: 

C - Cold Shutdown / Refueling System 
Malfunction 

I EAL Subcategory 

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

1 -Security 
2 - Seismic Event 
3- Natural or Technological Hazard 
4- Fire 
5 - Hazardous Gas 
6 - Control Room Evacuation 
7 - Emergency Director Judgment 

1 - Confinement Boundary 

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

None 

1 -RPV Level 
2 - Loss of Critical AC Power 
3 - RCS Temperature 
4 - Loss of Vital DC Power 
5 - Loss of Communications 
6 - Hazardous Event Affecting Safety Systems 
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EAL technical bases are provided in Attachment 1 for each EAL according to EAL group (Any, 
Hot, Cold), EAL category (A, C, E, F, H and S) and EAL subcategory. A summary explanation 
of each category and subcategory is given at the beginning of the technical bases discussions 
of the EALs included in the category. For each EAL, the following information is provided: 

Category Letter & Title: 

Subcategory Number & Title: 

Initiating Condition (IC): 

Site-specific description of the generic IC given in NEI 99-01, Revision 6. 

EAL Identifier (enclosed in rectangle): 

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

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

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

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

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

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

Classification (enclosed in rectangle): 

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

EAL (enclosed in rectangle): 

Exact wording of the EAL as it appears in the EAL Classification Matrix. 

Mode Applicability: 

One or more of the following plant operating conditions comprise the mode to which each 
EAL is applicable: 1 - Power Operation, 2 - Startup, 3 - Hot Shutdown, 4 - Cold Shutdown, 
5 - Refueling, DEF - Defueled, or All. (See Section 2.6 for operating mode definitions). 
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If the EAL wording contains a defined term, the definition of the term is included in this 
section. These definitions can also be found in Section 5.1. 

Basis: 

An EAL basis section that provides CNS-relevant information concerning the EAL as well 
as a description of the rationale for the EAL as provided in NEI 99-01, Revision 6. 

Reference( s): 

Source documentation from which the EAL is derived 

2.6 Operating Mode Applicability 

1 Power Operation 
Reactor mode switch is in RUN 

2 Startup 
The reactor mode switch is in REFUEL (with all reactor vessel head closure bolts fully 
tensioned) or STARTUP/HOT STANDBY 

3 Hot Shutdown 
The reactor mode switch is in SHUTDOWN and average reactor coolant temperature 
is >212°F 

4 Cold Shutdown 
The reactor mode switch is in SHUTDOWN and average reactor coolant temperature 
is::= 212°F 

5 Refueling 
The reactor mode switch is in REFUEL or SHUTDOWN with one or more reactor 
vessel head closure bolts are less than fully tensioned 

DEF Defueled 
RPV contains no irradiated fuel 

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

3.1 General Considerations 

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

EAL matrices should be read from left to right, from General Emergency to Unusual Event, and 
top to bottom. Declaration decisions should be independently verified before declaration is 
made except when gaining this verification would exceed the 15-minute declaration 
requirement. Place keeping should be used on all EAL matrices. 

3.1.1 Classification Timeliness 

NRC regulations require the licensee to establish and maintain the capability to assess, 
classify, and declare an emergency condition within 15 minutes after the availability of 
indications to plant operators that an emergency action level has been exceeded and to 
promptly declare the emergency condition as soon as possible following identification of the 
appropriate emergency classification level. The NRC staff has provided guidance on 
implementing this requirement in NSIR/DPR-ISG-01, "Interim Staff Guidance, Emergency 
Planning for Nuclear Power Plants" (ref. 4.1.8). 

3.1.2 Valid Indications 

All emergency classification assessments shall be based upon valid indications, reports, or 
conditions. A valid indication, report, or condition, is one that has been verified through 
appropriate means such that there is no doubt regarding the indicator's operability, the 
condition's existence, or the report's accuracy. For example, verification could be 
accomplished through an instrument channel check, response on related or redundant 
indicators, or direct observation by plant personnel. 

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

3.1.3 Imminent Conditions 

For ICs and EALs that have a stipulated time duration (e.g., 15 minutes, 30 minutes, etc.), the 
Emergency Director should not wait until the applicable time has elapsed, but should declare 
the event as soon as it is determined that the condition has exceeded, or will likely exceed, the 

. applicable time. If an ongoing radiological release is detected and the release start time is 
unknown, it should be assumed that the release duration specified in the IC/EAL has been 
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A planned work activity that results in an expected event or condition which meets or exceeds 
an EAL does not warrant an emergency declaration provided that: 1) the activity proceeds as 
planned, and 2) the plant remains within the limits imposed by the operating license. Such 
activities include planned work to test, manipulate, repair, maintain, or modify a system or 
component. In these cases, the controls associated with the planning, preparation, and 
execution of the work will ensure that compliance is maintained with all aspects of the 
operating license provided that the activity proceeds and concludes as expected. Events or 
conditions of this type may be subject to the reporting requirements of 1 0CFR50. 72 (ref. 4.1.4). 

3.1.5 Classification Based on Analysis 

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

3.1.6 Emergency Director Judgment 

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

3.2 Classification Methodology 

To make an emergency classification, the user will compare an event or condition (i.e., the 
relevant plant indications and reports) to an EAL(s) and determine if the EAL has been met or 
exceeded. The evaluation of an EAL must be consistent with the related Operating Mode 
Applicability and Notes. If an EAL has been met or exceeded, the associated IC is likewise 
met, the emergency classification process "clock" starts, and the ECL must be declared in 
accordance with plant procedures no later than 15 minutes after the process "clock" started. 
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When assessing an EAL that specifies a time duration for the off-normal condition, the "clock" 
for the EAL time duration runs concurrently with the emergency classification process "clock." 
For a full discussion of this timing requirement, refer to NSIR/DPR-ISG-01 (ref. 4.1.8). 

3.2.1 Classification of Multiple Events and Conditions 

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

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

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

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

3.2.2 Consideration of Mode Changes During Classification 

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

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

3.2.3 Classification of Imminent Conditions 

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

An ECL may be terminated when the event or condition that meets the classified IC and EAL 
no longer exists, and other site-specific termination requirements are met. 

3.2.5 Classification of Short-Lived Events 

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

3.2.6 Classification of Transient Conditions 

Many of the ICs and/ or EALs employ time-based criteria. These criteria will require that the 
IC/EAL conditions be present for a defined period of time before an emergency declaration is 
warranted. In cases where no time-based criterion is specified, it is recognized that some 
transient conditions may cause an EAL to be met for a brief period of time (e.g., a few seconds 
to a few minutes). The following guidance should be applied to the classification of these 
conditions. 

EAL momentarily met during expected plant response - In instances in which an EAL is briefly 
met during an expected (normal) plant response, an emergency declaration is not warranted 
provided that associated systems and components are operating as expected, and operator 
actions are performed in accordance with procedures. 

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

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

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

3.2. 7 After-the-Fact Discovery of an Emergency Event or Condition 

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

In these cases, no emergency declaration is warranted; however, the guidance contained in 
NUREG-1022 (ref. 4.1.3) is applicable. Specifically, the event should be reported to the NRC in 
accordance with 1 0CFR50. 72 (ref. 4.1.4) within one hour of the discovery of the undeclared 
event or condition. The licensee should also notify appropriate State and local agencies in 
accordance with the agreed upon arrangements. 

3.2.8 Retraction of an Emergency Declaration 

Guidance on the retraction of an emergency declaration reported to the NRC is discussed in 
NUREG-1022 (ref. 4.1.3). 
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5.0 DEFINITIONS, ACRONYMS & ABBREVIATIONS 

5.1 Definitions (ref. 4.1.1 except as noted) 

Selected terms used in Initiating Condition, Emergency Action Level statements and EAL 
bases are set in all capital letters (e.g., ALL CAPS). These words are defined terms that have 
specific meanings as used in this document. The definitions of these terms are provided 
below. 

Alert 

Events are in progress or have occurred which involve an actual or potential substantial 
degradation of the level of safety of the plant or a security event that involves probable life 
threatening risk to site personnel or damage to site equipment because of HOSTILE ACTION. 
Any releases are expected to be limited to small fractions of the EPA Protective Action 
Guideline exposure levels. 

Confinement Boundary 

The barrier(s) between spent fuel and the environment once the spent fuel is processed for dry 
storage. As related to the CNS ISFSI, Confinement Boundary is defined as the NUHOMS Dry 
Shielded Canister (DSC) (ref. 4.1.10). 

Containment Closure 

The actions taken to secure containment (Primary or Secondary) and their associated 
structures, systems, and components as a functional barrier to fission product release under 
shutdown conditions. 

Secondary Containment Closure requirements are defined in AP 0.50.5 Outage Shutdown 
Safety (ref. 4.1.13). 

Emergency Action Level (EAL) 

A pre-determined, site-specific, observable threshold for an INITIATING CONDITION that, 
when met or exceeded, places the plant in a given emergency classification level. 

Emergency Classification Level (ECL) 

One of a set of names or titles established by the US Nuclear Regulatory Commission (NRC) 
for grouping off-normal events or conditions according to (1) potential or actual effects or 
consequences, and (2) resulting onsite and offsite response actions. The emergency 
classification levels, in ascending order of severity, are: 

• Unusual Event (UE) 
• Alert 
• Site Area Emergency (SAE) 
• General Emergency (GE) 
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A rapid, violent and catastrophic failure of a piece of equipment due to combustion, chemical 
reaction or overpressurization. A release of steam (from high energy lines or components) or 
an electrical component failure (caused by short circuits, grounding, arcing, etc.) should not 
automatically be considered an explosion. Such events require a post-event inspection to 
determine if the attributes of an explosion are present. 

Fire 

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

Fission Product Barrier Threshold 

A pre-determined, site-specific, observable threshold indicating the loss or potential loss of a 
fission product barrier. 

Flooding 

A condition where water is entering a room or area faster than installed equipment is capable 
of removal, resulting in a rise of water level within the room or area. 

General Emergency 

Events are in progress or have occurred which involve actual or IMMINENT substantial core 
degradation or melting with potential for loss of containment integrity or HOSTILE ACTION that 
results in an actual loss of physical control of the facility. Releases can be reasonably 
expected to exceed EPA PAG exposure levels offsite for more than the immediate site area. 

Hostage 

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

Hostile Action 

An act toward CNS or its personnel that includes the use of violent force to destroy equipment, 
take HOSTAGES, and/or intimidate the licensee to achieve an end. This includes attack by air, 
land, or water using guns, explosives, PROJECTILEs, vehicles, or otherdevices used to 
deliver destructive force. Other acts that satisfy the overall intent may be included. Hostile 
action should not be construed to include acts of civil disobedience or felonious acts that are 
not part of a concerted attack on CNS. Non-terrorism-based EALs should be used to address 
such activities (i.e., this may include violent acts between individuals in the OWNER 
CONTROLLED AREA). 
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One or more individuals who are engaged in a determined assault, overtly or by stealth and 
deception, equipped with suitable weapons capable of killing, maiming, or causing destruction. 

Imminent 

The trajectory of events or conditions is such that an EAL will be met within a relatively short 
period of time regardless of mitigation or corrective actions. 

lmpede(d) 

Personnel access to a room or area is hindered to an extent that extraordinary measures are 
necessary to facilitate entry of personnel into the affected room/area (e.g., requiring use of 
protective equipment, such as SCBAs, that is not routinely employed). 

Independent Spent Fuel Storage Installation (ISFSI) 

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

Initiating Condition (IC) 

An event or condition that aligns with the definition of one of the four emergency classification 
levels by virtue of the potential or actual effects or consequences. 

Owner Controlled Area (OCA) (Security) 

The OCA for security purposes has been defined as the area immediately outside the vehicle 
barriers on the North and West side of the facility approximately 200 yards and out to the 
vehicle barriers on the south side of the facility (ref. 4.1.12). 

Projectile 

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

Protected Area 

An area encompassed by physical barriers (i.e., the security fence) and to which access is 
controlled. (ref. 4.1.11 ). 

RCS Intact 

The RCS should be considered intact when the RCS pressure boundary is in its normal 
condition for the cold shutdown mode of operation (e.g., no freeze seals or nozzle dams). 

Refueling Pathway 

Reactor cavity, fuel transfer canal (cattle chute), and spent fuel pool, but not including the 
reactor vessel, comprise the refueling pathway (ref. 4.1.13). 
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Take the appropriate action required to return the value of an identified parameter to the 
applicable limits. 

Safety System 

A system required for safe plant operation, cooling down the plant and/or placing it in the cold 
shutdown condition, including the ECCS. These are typically systems classified as safety­
related (as defined in 10CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

Security Condition 

Any security event as listed in the approved security contingency plan that constitutes a 
threat/compromise to site security, threat/risk to site personnel, or a potential degradation to 
the level of safety of the plant. A Security Condition does not involve a HOSTILE ACTION. 

Site Area Emergency 

Events are in progress or have occurred which involve actual or likely major failures of plant 
functions needed for protection of the public or HOSTILE ACTION that results in intentional 
damage or malicious acts; (1) toward site personnel or equipment that could lead to the likely 
failure of or; (2) that prevent effective access to equipment needed for the protection of the 
public. Any releases are not expected to result in exposure levels which exceed EPA PAG 
exposure levels beyond the SITE BOUNDARY. 

Site Boundary 

That boundary defined by a 1-mile radius around the plant {ref. 4.1.14) 

Unisolable 

An open or breached system line that cannot be isolated, remotely or locally. 

Unplanned 

A parameter change or an event that is not 1) the result of an intended evolution or 2) an 
expected plant response to a transient. The cause of the parameter change or event may be 
known or unknown. 
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Events are in progress or have occurred which indicate a potential degradation in the level of 
safety of the plant or indicate a security threat to facility protection has been initiated. No 
releases of radioactive material requiring offsite response or monitoring are expected unless 
further degradation of SAFETY SYSTEMS occurs. 

Valid 

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

Visible Damage 

Damage to a SAFETY SYSTEM train that is readily observable without measurements, testing, 
or analysis. The visual impact of the damage is sufficient to cause concern regarding the 
operability or reliability of the affected SAFETY SYSTEM train. 
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°F .................................................................... '. ................................... Degrees Fahrenheit 
I 

AC .................................................................. ., ..................................... Alternating Current 
ADS .......................................................................... Automatic De pressurization System 

AOP ................................................................ : ................. Abnormal Operating Procedure 
APRM ................................................................................. Average Power Range Meter 

ARI .................................................................. , .............................. Alternate Rod Insertion 
A TWS ...................................................................... Anticipated Transient Without Scram 

BWR ............................................................... '. ............................... Boiling Water Reactor 

BWROG .......................................................... :·······Boiling Water Reactor Owners Group 
CAS ................................................................................................. Central Alarm Station 
COE ................................................................ 1 ••••••••••••••••••••• Committed Dose Equivalent 
CFR ..................................................................................... Code of Federal Regulations 

CNS ............................................................................................. Cooper Nuclear Station 

CR .................................................................... · ........................................... Control Room 

CS .................................................................................................................... Core Spray 

DEF ..................................................................................................................... Defueled 

DC .................................................................... 1 
........................................... Direct Current 

DG ................................................................... : ....................................... Diesel Generator 

DSC ................................................................................................. Dry Storage Canister 
EAL ............................................................................................. Emergency Action Level 

ECCS ............................................................... : ............ Emergency Core Cooling System 

ECL .................................................................................. Emergency Classification Level 

EOP ................................................................. , ............ Emergency Operating Procedure 

EPA .................................................................. : ............ Environmental Protection Agency 

EPG ............................................................................... Emergency Procedure Guideline 

EPIP ................................................................ Emergency Plan Implementing Procedure 

ERP ................................................................. : ........................... Elevated Release Point 
ESF ................................................................... : ...................... Engineered Safety Feature 

FAA .................................................................................. Federal Aviation Administration 
I 

FAQ ....................................................................................... Frequently Asked Question 

FBI ................................................................................... Federal Bureau of Investigation 

FC ...................................................................................................................... Fuel Clad 
I 

Ft. ............................................................................................................................... Feet 

GE ...................................................................................................... General Emergency 
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HCTL ............................................................................ Heat Capacity Temperature Limit 
I 

HCU ............................................................... 
1 
................................. Hydraulic Control Unit 

HPCI .............................................................. i ................. High Pressure Coolant Injection 

H2 .................................................................. .' .................................................... Hydrogen 

Hr .................................................................. .' ............................................................ Hour 

HSM ............................................................... '. ........................ Horizontal Storage Module 
IC ................................................................... '. ..................................... Initiating Condition 
In .......................................................................................................................... ,lnch(es) 
ISFSI ............................................................ Independent Spent Fuel Storage Installation 
LCO ................................................................................. Limiting Condition of Operation 
LOCA ......................................................................................... Loss of Coolant Accident 
MCSF .............................................................. : ....................... Minimum Core Steam Flow 

Min .......................................................................................................................... Minute 
mR, mRem, mrem, mREM ............................. ~ ................. milli-Roentgen Equivalent Man 

MSCRWL ....................................................... Minimum Steam Cooling RPV Water Level 

MSIV ............................................................... : ...................... Main Steam Isolation Valve 

MW ................................................................. : .................................................. Megawatt 
NIA .................................................................. : .......................................... Not Applicable 

NEI .............................................................................................. Nuclear Energy Institute 
NEIC ................................................................... National Earthquake Information Center 

NESP ............................................................... : .... National Environmental Studies Project 
NORAD ....................... ; ........................... North

1 
American Aerospace Defense Command 

NRC ................................................................. \ ............. Nuclear Regulatory Commission 

OBE ................................................................. , .................... Operating Basis Earthquake 

OCA .............................................................................................. Owner Controlled Area 

ODAM .............................................................. ! ........... Off-site Dose Assessment Manual 

OPPD ................................................................................... Omaha Public Power District 
ORO .................................................................................. Offsite Response Organization 

PAG ........................................................................................ Protective Action Guideline 

PB ................................................................................................................... Pushbutton 

PC .................................................................... -'.· .............................. Primary Containment 

PCPL ................................................................ ; ...... Primary Containment Pressure Limit 

PMIS ................................................................. : ... Plant Monitoring & Information System 

PRA/PSA ..................... Probabilistic Risk Assessment/ Probabilistic Safety Assessment 

PSIG ............................................................... .. : ............. Pounds per Square Inch Gauge 
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R ..................................................................... '. .................................................. Roentgen 
I 

RB ................................................................... ~- ...................................... Reactor Building 

RCIC ............................................................... : ................. Reactor Core Isolation Cooling 
I 

RCS ................................................................ : ........................... Reactor Coolant System 

SDP ................................................................ , ................ Supplemental Diesel Generator 

Rem, rem, REM ............................................. 1 ........................ Roentgen Equivalent Man 

RFPT ............................................................... ' .................................. Reactor Feed Pump 

RHR ............................................................................................. Residual Heat Removal 

RPS ................................................................. · ....................... Reactor Protection System 

RPV ........................................................................................... Reactor Pressure Vessel 

RRMG .............................................................. '. .................. Recirculation Motor Generator 
RWOU ........................................................................................... Reactor Water Cleanup 

Rx ......................................................................................................................... Reactor 

SAE .................................................................. , ............................... Site Area Emergency 

SAG ........................................................................................ Severe Accident Guideline 

SFP ................................................................. .l ....................................... Spent Fuel Pool 

SCBA . . . .. . .. . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . Self-Contained Breathing Apparatus 

SPDS ............................................................... : ........... Safety Parameter Display System 

SRV .................................................................................................... Safety Relief Valve 

SSE ........................................................................................ Safe Shutdown Earthquake 

TAF .................................................................. ; .................................... Top of Active Fuel 

TEDE ............................................................................... Total Effective Dose Equivalent 

UE ..................................................................... ,. ........................................ Unusual Event 

USAR ............................................................... : .............. Updated Safety Analysis Report 

USGS ............................................................... ·•· ............ United States Geological Survey 

VDC ................................................................................................... Volts Direct Current 

, ........................................................................ .'. ........................................................ Feet 

" ............................................................................................................................... Inches 

% ....................................................................... '. ................................................... Percent 

> ................................................................................................................... Greater Than 
! 

< ........................................................................................................................ Less Than 

~ ........................................ ; ....................................................... Greater Than or Equal To 
I 

s ........................................................................ , ........................... Less Than or Equal To 
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6.0 CNS-TO-NEI 99-01, Revision 6 EAL CROSS-REFERENCE 

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

CNS NEI. 99-01, Revision 6 

EAL IC 
Example 

I EAL 

AU1.1 AU1 1, 2 
' 

AU1.2 AU1 3 
I 

AU2.1 AU2 1 
' 

M1.1 AA1 1 

M1.2 AA1 2 

M1.3 AA1 3 

M1.4 M1 4 

M2.1 AA2 1 

M2.2 AA2 2 
i 

M2.3 AA2 3 

M3.1 AA3 1 

M3.2 AA3 2 

AS1.1 AS1 1 
I 

AS1.2 AS1 2 

AS1.3 AS1 3 
I 

AS2.1 A$2 1 
' 

AG1.1 AG1 1 

AG1.2 AG1 2 
I 
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CNS 

EAL 

AG1.3 

AG2.1 

CU1.1 

CU1.2 

CU2.1 

CU3.1 

CU3.2 

CU4.1 

CU5.1 

CA1.1 

CA1.2 

CA2.1 

CA3.1 

CA6.1 

CS1.1 

·CS1.2 

CS1.3 

CG1.1 

CG1.2 

EU1.1 

FA1.1 

FS1.1 

i 
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NEI 99-01, Revision 6 
j Example 

IC 
EAL 

I 
AG1 3 

I 

AG2 1 
I 
I 

CU1 1 

CU1 2 

CIJ2 1 
I 
I 

C\.J3 1 
I 

c03 2 
I 

CU4 1 

CU5 1, 2, 3 

CA1 1 
I 

CA1 2 
I 

Cf'2 1 

CJ\3 1, 2 
I 

CA6 1 

C$1 1 
I 

CS1 2 I 
I 
I 

C$1 3 

CG1 1 
i 

CG1 2 
i 

E-f-JU1 1 
I 

F~1 1 
' 
! 

FS1 1 
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EAL 

FG1.1 

HU1.1 

HU2.1 

HU3.1 

HU3.2 

HU3.3 

HU3.4 

HU4.1 

HU4.2 

HU4.3 

HU4.4 

HU7.1 

HA1.1 

HA5.1 

HA6.1 

HA7.1 

HS1.1 

HS6.1 

HS7.1 

NIA 

HG7.1 

SU1.1 

I 

EAL Technical Bases Document 

Revision XX 

NEI i99-01, Revision 6 

I Example IC 
I EAL 
I 

FG1 1 
I 

I 
HU1 1, 2, 3 

HU2 1 

HU3 1 
1 

HU3 2 

HU3 3 
I 

i 
HU3 4 

I 
: 

HU4 1 
! 

HU4 2 
I 
I , 

HU4 3 
I 
I 

HllJ4 4 

HU7 1 

H~1 1, 2 
I 

HAS 1 

HA6 1 
: 

HA7 1 
I 

HS1 1 
i 

I 

HS6 1 
I 
I 

HS7 1 
I 

I 

HG1 1 
I 

i 

HG7 1 

Sl.)1 1 
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SU3.1 

SU4.1 

SU4.2 

SU5.1 

SU6.1 

SU6.2 

SU7.1 

NIA 

SA1.1 

SA3.1 

SA6.1 

SA8.1 

SS1.1 

SS2.1 

SS6.1 

SG1.1 

SG1.2 

I 

EAL Technical Bases Document 

Revision XX 

NEI ~9-01, Revision 6 
I 

I Example IC 
I EAL 
; 

SU2 1 
I 

SU3 1 

SU3 2 

SU4 1, 2, 3 

SUS 1 

SUS 2 
I 

Sll.16 1, 2, 3 
I 

Sl).17 1, 2 
I 

I 

S~1 1 
I 

s~ 1 
I 

Sf-5 1 

SA9 1 

SS1 1 
I 

< I 

ssa 1 

SS5 1 

SG1 1 
I 

i 
S~8 1 

I 
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7.1 Attachment 1, Emergency Action Level irechnical Bases 
I 

I 

7.2 Attachment 2, Safe Operation & Shutdown Rooms/Areas Tables A-2 & H-2 Bases 

I 
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I 
Category A - Abnormal Rad Levels / Rad Effluent 

I 

EAL Group: ANY (EALs in this!category are applicable to 
any plant conditio~, hot or cold.) 

Many EALs are based on actual or potential degradation of fission product barriers because of 
the elevated potential for offsite radioactivity rel~ase. Degradation of fission product barriers 
though is not always apparent via non-radiological symptoms. Therefore, direct indication of 
elevated radiological effluents or area radiationllevels are appropriate symptoms for 
emergency classification. ' 

At lower levels, abnormal radioactivity releases may be indicative of a failure of containment 
systems or precursors to more significant releases. At higher release rates, offsite radiological 
conditions may result which require offsite protective actions. Elevated area radiation levels in 
plant may also be indicative of the failure of containment systems or preclude access to plant 
vital equipment necessaryto ensure plant safety. 

. I 

Events of this category pertain to the following ~ubcategories: 
I 

1. Radiological Effluent · 
i 

Direct indication ofeffluent radiation monitoring systems provides a rapid assessment 
mechanism to determine releases in excess of classifiable limits. Projected offsite doses, 
actual offsite field measurements, or measu~ed release rates via sampling indicate doses 
or dose rates above classifiable limits. ! 

2. Irradiated Fuel Event 

Conditions indicative of a loss of adequate shielding or damage to irradiated fuel may 
preclude access to vital plant areas or result in radiological releases that warrant 
emergency classification. · 

3. Area Radiation Levels 

Sustained general area radiation levels whidh may preclude access to areas requiring 
continuous occupancy also warrant emergehcy classification. 
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Category: 

Subcategory: 

Initiating Condition: 

EAL: 

A - Abnormal Rad Levels / Rad Effluent 

1 - Radiological Efflue~t 

Release of gaseous or 1Iiquid radioactivity greater than 2 times the 
ODAM limits for 60 mirlutes or longer 

AU1 .1 Unusual Event 

Reading on any Table A-1 effluent radiation monitor> column "UE" for~ 60 min. 
(Notes 1, 2, 3) 

Note 1: The Emergency Director should declare the e'1-ent promptly upon determining that the time limit has 
been exceeded,' or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the. time limit is exceeded. 

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

Note 3: If the effluent flow past an effluent monitor is khown to have stopped due to actions to isolate the 
release path, then the effluent monitor reading! is no longer VALID for classification purposes. 

Table A-1 

Release Point 

ERP 
RMP-RM-3A/B 

111 Rx Bldg Vent 
:::i RMV-RM-40 

i c:, Turb Bldg Vent 
RMV-RM-20A/B 

RW / ARW Bldg Vent 
RMP-RM-30A/B 

Rad Waste Effluent 
,., RMP-RM-354 
·3 
t:I' 
:::J Service Water Effluent 

RMP-RM-351 A/B 

Effluent Monitor! Classification Thresholds 
I 

GE 
-min. 

2.58E+9 µCi/sec 
[N/A]* 

8.86E+6 µCi/sec 
[NIA]* 

4.43E+6 µCi/sec 
[NIA]* 

4.43E+6 µCi/sec 
[NIA]* 

N/A 

N/A 

SAE 
15min. 

2.58E+8 µCi/sec 
I [NIA]* 

8.86E+5 µCi/sec 
! [N/AJ* 

4i.43E+5 µCi/sec 
I [NIA]* 

Alert 
;e 15min. 

2.58E+7 µCi/sec 
[1. 76E+ 7 µCi/sec]* 

8.85E+4 µCi/sec 
[1.77E+6 µCi/sec]* 

4.43E+4 µCi/sec 
[1.77E+6 µCi/sec]* 

1.43E+5 µCi/sec 4.43E+4 µCi/sec 
I [NIA]* [1.77E+6 µCi/sec]* 

N/A NIA 

N/A N/A 

UE 
;eaomin. 

N/A 
[2.24E+6 µCi/sec]* 

N/A 
[8.48E+4 µCi/sec]* 

NIA 
[9.02E+4 µCi/sec]* 

NIA 
[9.08E+4 µCi/sec]* 

2 X alarm setpoint 

1.25E-4 µCi/cc 

Bracketed values are only applicable for a non-d~graded core per EPIP 5.7.17 Attachment 5 
I 
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Mode Applicability: 

All 

Definition(s): 

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

Basis: 
I 
I 

This EAL addresses a potential decrease in the level of safety of the plant as indicated by a 
low-level radiological release that exceeds regLllatory commitments for an extended period of 
time (e.g., an uncontrolled release). It includes! any gaseous or liquid radiological release, 
monitored or un-monitored, including those for )Nhich a radioactivity discharge permit is 
normally prepared. 

The Table A-1 column "UE" gaseous [brackete~] effluent thresholds are only applicable when 
it has been determined that a degraded core cqndition does not exist (ref. 2, 3). 

Nuclear power plants incorporate design featur~s intended to control the release of radioactive 
effluents to the environment. Further, there ar~ administrative controls established to prevent 
unintentional releases, and to control and monitor intentional releases. The occurrence of an 
extended, uncontrolled radioactive release to t~e environment is indicative of degradation in 
these features and/or controls. 1 

I 
Radiological effluent EALs are also included to !provide a basis for classifying events and 
conditions that cannot be readily or appropriate,y classified on the basis of plant conditions 
alone. The inclusion of both plant condition and: radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

I 
I 

Classification based on effluent monitor readings assumes that a release path to the 
environment is established. If the effluent flow past an effluent monitor is known to have 
stopped due to actions to isolate the release path, then the effluent monitor reading is no 
longer VALID for classification purposes. ' 

I 
Releases should not be prorated or averaged. For example, a release exceeding 4 times 
release limits for 30 minutes does not meet the \EAL. 

This EAL addresses normally occurring continuous radioactivity releases from monitored 
gaseous or liquid effluent pathways as well as radioactivity releases that cause effluent 
radiation monitor readings to exceed 2 times th~ limit established by a radioactivity discharge 
permit. Such releases are typically associated with planned batch releases from non­
continuous release pathways (e.g., radwaste, ~aste gas). 

' 
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The Table A-1 effluent threshold for the liquid rJdwaste effluent monitor RMP-RM-354 has 
been implemented as "2 x alarm setpoint" rather than the calculated value of 1.36E-2 µCi/sec 
for operational considerations (ref. 2). 

Escalation of the emergency classification level ]would be via IC AA 1. 
I 

Reference(s): 
I 

1. Off-Site Dose Assessment Manual - ODAM + For Assessment of Gaseous and Liquid 
Effluents at Cooper Nuclear Station I 

2. Calculation No. 19-011 EAL Rev. 6 Threshold Calculations (EP-CALC-CNS-1901 
Radiological Effluent EAL Threshold Values) 

I 
3. EPIP 5.7.17 CNS-DOSE Assessment 

1 

4. NEI 99-01 AU1 . 
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I 

Category: 

Subcategory: 

Initiating Condition: 

EAL: 

I 
I 

A - Abnormal Rad Levels / Rad Effluent 
I 

1 - Radiological Efflue?t 

Release of gaseous orIliquid radioactivity greater than 2 times the 
ODAM limits for 60 mi~utes or longer. 

AU1 .2 Unusual Event i 

Sample analysis for a gaseous or liquid relea~e indicates a concentration or release rate 
> 2 x ODAM limits for ~ 60 min. (Notes 1, 2) J 

Note 1: The Emergency Director should declare the eJent promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. Th~ Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. I 

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

Mode Applicability: 

All 

Definition{s ): 

None 

Basis: 

This EAL addresses a potential decrease in th~ level of safety of the plant as indicated by a 
low-level radiological release that exceeds regulatory commitments for an extended period of 
time (e.g., an uncontrolled release). It includesjany gaseous or liquid radiological release, 
monitored or un-monitored, including those for which a radioactivity discharge permit is 
normally prepared. 

Nuclear power plants incorporate design feat1,1r~s intended to control the release of radioactive 
effluents to the environment. Further, there are administrative controls established to prevent 

I 

unintentional releases, and to control and monitor intentional releases. TMe occurrence of an 
extended, uncontrolled radioactive release to the environment is indicative of degradation in 
these features and/or controls. 

Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
aione. The inclusion of both plant condition andj radiological effluent EALs more fully addresses 
the spectrum of possible accident events and c~mditions. · 

Releases should not be prorated or averaged. For example, a release exceeding 4 times 
release limits for 30 minutes does riot meet the ~EAL. 

I 
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This EAL addresses uncontrolled gaseous or !iquid releases that are detected by sample 
analyses or environmental surveys, particular!¥ on unmonitored pathways (e.g., spills of 
radioactive liquids into storm drains, heat exchanger leakage in river water systems, etc.). 

Escalation of the emergency classification level would be via IC AA 1. 
I 

Reference(s}: 

1. Off-Site Dose Assessment Manual - ODA~ - For Assessment of Gaseous and Liquid 
Effluents at Cooper Nuclear Station 

2. NEI 99-01 AU1 
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Category: A - Abnormal Rad L~vels / Rad Effluent 
I 

Subcategory: 1 - Radiological Efflu~nt 

Initiating Condition: Release of gaseous dr liquid radioactivity resulting in offsite dose 
greater than 0.01 Rerp TEDE or 0.05 Rem thyroid COE 

EAL: 

AA1.1 Alert 

Reading on any Table A-1 effluent radiation monitor> column "ALERT" for~ 15 min. 
(Notes 1, 2, 3, 4) 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. Tbe Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

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

Note 3: If the effluent flow past an effluent monitor is known to have stopped due to actions to isolate the 
release path, then the effluent monitor reading is no longer VALID for classification purposes. 

Note4 The pre-calculated effluent monitor values pr~sented in EALs M1 .1, AS1 .1 and AG1 .1 should be used 
for emergency classification assessments until the results from a dose assessment using actual 

en 
::I 
0 
Ill en 
IV 
C, 

,, 
'5 
er 
::i 

meteorology are available. · 

i 
Table A-1 Effluent Monitor Classification Thresholds 

j 

GE I SAE Alert UE Release Point '"' _,_ I a 15min. ' 

ERP 2.58E+9 µCi/sec ?.58E+8 µCi/sec 2.58E+ 7 µCi/sec N/A 
RMP-RM-3A/B [N/A]* ! [N/A]* [1.76E+7 µCi/sec]* [2.24E+6 µCi/sec]* 

Rx Bldg Vent 8.86E+6 µCi/sec 8.86E+5 µCi/sec 8.85E+4 µCi/sec N/A 
RMV-RM-40 [N/A]* ! [N/A]* [1. 77E+6 µCi/sec]* [8.48E+4 µCi/sec]* 

Turb Bldg Vent 4.43E+6 µCi/sec ';t43E+5 µCi/sec 4.43E+4 µCi/sec N/A 
RMV-RM-20A/B [NIA]* i [N/A]* [1.77E+6 µCi/sec]* [9.02E+4 µCi/sec]* 

RW / ARW Bldg Vent 4.43E+6 µCi/sec 4.43E+5 µCi/sec 4.43E+4 µCi/sec N/A 
RMP-RM-30A/B [N/A]* i [N/A]* [1.77E+6 µCi/sec]* [9.08E+4 µCi/sec]* 

Rad Waste Effluent N/A I N/A N/A 2 X alarm setpoint 
RMP-RM-354 

I 

Service Water Effluent N/A N/A N/A 1 .25E-4 µCi/cc 
RMP-RM-351 A/8 i 

Bracketed values are only applicable for a non-degraded core per EPI P 5. 7 .17 Attachment 5 
! 
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Mode Applicability: 

All 

Definition(s): 

\ 

VALID -An indication, report, or condition, is cbnsidered to be valid when it is verified by (1) an 
instrument channel check, or (2) indications o~ related or redundant indicators, or (3) by direct 
observation by plant personnel, such that doubt related to the indicator's operability, the 

I 

condition's existence, or the report's accuracy ,is removed. Implicit in this definition is the need 
for timely.assessment. ' 

Basis: 

This EAL addresses a release of gaseous or li~uid radioactivity that results in projected or 
actual offsite doses greater than or equal to 1 o/o of the EPA Protective Action Guides (PAGs). 
It includes both monitored and un-monitored rJleases. Releases of this magnitude represent 
an actual or potential substantial degradation df the level of safety of the plant as indicated by 
a radiological release that significantly exceeds regulatory limits (e.g., a significant uncontrolled 
release). l 

I 

The Table A-1 column "ALERT" gaseous [bracketed] effluent thresholds are only applicable 
when it has been determined that a degraded core condition does not exist (ref. 1, 2). 

Radiological effluent EALs are also included to\ provide a basis for classifying events and 
conditions that cannot be readily or appropriat~ly classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and donditions. 

The TEDE dose is set at 1 % of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE 
was established in consideration of the 1 :5 ratio of the EPA PAG for TEDE and thyroid CDE. 

I 

Classification based on effluent monitor readings assumes that a release path to the 
environment is established. If the effluent flow past an effluent monitor is known to have 
stopped due to actions to isolate the release p~th, then the effluent monitor reading is no 
longer VALID for classification purposes. 

Escalation of the emergency classification level would be via IC AS1. 

Reference(s): · 

1. Calculation No. 19-011 EAL Rev. 6 Threshqld Calculations (EP-CALC-CNS-1901 
Radiological Effluent EAL Threshold Values) 

2. EPIP 5.7.17 CNS-DOSE Assessment 
3. NEI 99-01 AA 1 
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Category: A - Abnormal Rad Levels / Rad Effluent 
I 

Subcategory: 1 - Radiological EfflueJt 

Initiating Condition: Release of gaseous or !liquid radioactivity resulting in offsite dose 
greater than 0.01 Rem TEDE or 0.05 Rem thyroid CDE 

EAL: 

AA1.2 Alert 
i 

Dose assessment using actual meteorology indicates doses> 0.01 Rem TEDE or 0.05 
Rem thyroid CDE at or beyond the SITE BOUNDARY (Note 4) 

Note 4: The pre-calculated effluent monitor values pre~ented in EALs M 1.1, AS 1.1 and AG 1.1 should be used 
for emergency classification assessments until the results from a dose assessment using actual 
meteorology are available. 1 

Mode Applicability: 

All 

Definition(s): 

SITE BOUNDARY - That boundary defined by ~ 1-mile radius around the plant. 

Basis: 
I 

This EAL addresses a release of gaseous or liquid radioactivity that results in projected or 
actual offsite doses greater than or equal to 1 % of the EPA Protective Action Guides (PAGs). 
It includes both monitored and un-monitored releases. Releases of this magnitude represent 
an actual or potential substantial degradation of the level of safety of the plant as indicated by 
a radiological release that significantly exceeds! regulatory limits (e.g., a significant uncontrolled 
release). 

Radiological effluent EALs are also included to !provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and cpnditions. · 

The TEDE dose is set at 1 % of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE 
was established in consideration of the 1 :5 ratiq of the EPA PAG for TEDE and thyroid CDE. 

i 
Escalation of the emergency classification level: would be via IC AS1. 

Reference(s): I 
I 

1. EPIP 5.7.17, CNS-DOSE Assessment, and/orEPIP 5.7.17.1, DoseAssessment(Manual) 
2. NEI 99-01 AA1 
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. I 
Category: A - Abnormal Rad Levels / Rad Effluent 

Subcategory: 1 - Radiological Effluent 
I 

Initiating Condition: Release of gaseous or liquid radioactivity resulting in offsite dose 
greater than 0.01 Rem ifEDE or 0.05 Rem thyroid CDE 

EAL: 

AA1.3 Alert 
I 

Analysis of a liquid effluent sample indicates aj concentration or release rate that would 
result in doses > 0.01 Rem TEDE or 0.05 Rem thyroid CDE at or beyond the SITE 
BOUNDARY for 60 min. of exposure (Notes 1 j 2) 

Note 1: 

Note 2: 

The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

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

Mode Applicability: 

All 

Definition(s): 

SITE BOUNDARY - That boundary defined by ~ 1-mile radius around the plant. 

Basis: 

This EAL addresses a release of gaseous or liq;uid radioactivity that results in projected or 
actual offsite doses greater than or equal to 1 %1 of the EPA Protective Action Guides (PAGs). 
It includes both monitored and un-monitored rel:eases. Releases of this magnitude represent 
an actual or potential substantial degradation o~ the level of safety of the plant as indicated by 
a radiological release that significantly exceeds,regulatory limits (e.g., a significant uncontrolled 

I 

release). ' 

Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions · 
alone. The inclusion of both plant condition and

1 
radiological effluent EALs more fully addresses 

the spectrum of possible accident events and conditions. 
I 

The TEDE dose is set at 1 % of the EPA PAG of 1,000 mrem while the 50 mrem thyroid CDE 
was established in consideration of the 1 :5 rati9 of the EPA PAG for TEDE and thyroid CDE. 

This EAL is assessed per the ODAM (ref.1) 
I 

Escalation of the emergency classification level1would be via IC AS1. 

Reference(s): 

Page 36 of 258 
I 

I 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 
i 

1. EPIP 5.7.17, CNS-DOSE Assessment, andYor EPIP 5.7.17.1, Dose Assessment (Manual) 
2. NEI 99-01 AA 1 
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Category: 

Subcategory: 

Initiating Condition: 

EAL: 

AA1.4 Alert 

A - Abnormal Rad Levkls / Rad Effluent 

1 - Radiological Efflue~t 

Release of gaseous or:liquid radioactivity resulting in offsite dose 
I 

greater than 0.01 Rem;TEDE or 0.05 Rem thyroid COE 

Field survey results indicate EITHER of the fo
1

llowing at or beyond the SITE BOUNDARY: 

• Closed window dose rates > 1 O mR/hr expected to continue for:::: 60 min. 

• Analyses of field survey samples indica~e thyroid COE > 50 mrem for 60 min. of 
int:ialation. ! 

i 
(Notes 1, 2) 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. I 

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

! 

Mode Applicability: 

All 

Definition(s): 

SITE BOUNDARY - That boundary defined by ~ 1-mile radius around the plant 

Basis: I 
This EAL addresses a release of gaseous or liquid radioactivity that results in projected or 
actual offsite doses greater than or equal to 1 ~ of the EPA Protective Action Guides (PAGs). 
It includes both monitored and un-monitored releases. Releases of this magnitude represent 
an actual or potential substantial degradation of the level of safety of the plant as indicated by 
a radiological release that significantly exceeds[ regulatory limits (e.g., a significant uncontrolled 
release). i 

I 

Radiological effluent EALs are also included to 1provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and1 radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

I 
The TEDE dose is set at 1 % of the EPA PAG of 1,000 mrem while the 50 mrem thyroid COE 
was established in consideration of the 1 :5 ratid of the EPA PAG for TEDE and thyroid COE. 

i 

I 
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I 

Escalation of the emergency classification level[ would be via IC AS1. 

Reference(s): 

1. EPIP 5.7.18 Off-Site and Site Boundary Mo7itoring 
2. NEI 99-01 AA 1 
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Category: 

Subcategory: 

Attachment 1 - Emergency ~ction Level Technical Bases 
I 
! 

A - Abnormal Rad Levels / Rad Effluent 
I 

1 - Radiological Efflue~t 

Initiating Condition: Release of gaseous ra~ioactivity resulting in offsite dose greater than 
I 

0.10 Rem TEDE or 0.5p Rem thyroid CDE 

EAL: 

AS1.1 Site Area Emergency 

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

I 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. Th~ Emergency Director is not allowed additional time to 

Note 2: 

declare after the time limit is exceeded. I 

If an ongoing release is detected and the release start time is unknown, assume that the release 
duration has exceeded the spec,ified time limit.\ 

Note 3: If the effluent flow past an effluent monitor is khown to have stopped due to actions to isolate the 
release path, then the effluent monitor readingi is no longer VALID for classification purposes. 

Note 4: The pre-calculated effluent monitor values presented in EALs M1 .1, AS1 .1 and AG1 .1 should be used 
for emergency classification assessments until: the results from a dose assessment using actual 
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meteorology are available. I 

Table A-1 

Release Point 

ERP 
RMP-RM-3A/B 

Rx Bldg Vent 
RMV-RM-40 

Turb Bldg Vent 
RMV-RM-20A/B 

RW / ARW Bldg Vent 
RMP-RM-30A/B 

Rad Waste Effluent 
RMP-RM-354 

Service Water Effluent 
RMP-RM-351A/B 

i 
I 

Effluent Monitor 1Classification Thresholds 

GE I SAE Alert 

I :!: 15min. ~ 15 min. ~ 15min. 

2.58E+9 µCi/sec 2!.saE+B µCi/sec 2.58E+ 7 µCi/sec 
[N/AJ* [N/A]* [1.76E+7 µCi/sec]* 

I 

8.85E+4 µCi/sec 8.86E+6 µCi/sec 8.86E+5 µCi/sec 
[N/A]* I [N/A]* [1.77E+6 µCi/sec]* 

4l.43E+5 µCi/sec 4.43E+6 µCi/sec 4.43E+4 µCi/sec 
[NIA]* l [N/A]* [1. 77E+6 µCi/sec]* 

4.43E+6 µCi/sec 4!_43E+5 µCi/sec 4.43E+4 µCi/sec 
[N/A]* [N/A]* [1.77E+6 µCi/sec]* 

NIA N/A N/A 
I 

I 
N/A I N/A N/A 

UE 

N/A 
[2.24E+6 µCi/sec]* 

N/A 
[8.48E+4 µCi/sec]* 

N/A 
[9.02E+4 µCi/sec]* 

N/A 
[9.08E+4 µCi/sec]* 

2 X alarm setpoint 

1.25E-4 µCi/cc 

.. Bracketed values are only applicable for a non-degraded core per EPIP 5.7.17 Attachment 5 
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Mode Applicability: 

All 

Definition(s): 
! 

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

Basis: 

This EAL addresses a release of gaseous radi~activity that results in projected or actual offsite 
doses greater than or equal to 10% of the EPAjProtective Action Guides (PAGs). It includes 
both monitored and un-monitored releases. Releases of this magnitude are associated with 
the failure of plant systems needed for the protrction of the public. 

Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriate!ly classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and cbnditions. 

The TEDE dose is set at 10% of the EPA PAG bf 1,000 mrem while the 500 mrem thyroid COE 
was established in consideration of the 1 :5 ratiq of the EPA PAG for TEDE and thyroid COE. 

Classification based on effluent monitor readings assumes that a release path to the 
environment is established. If the effluent flow past an effluent monitor is known to have 
stopped due to actions to isolate the release p~th, then the effluent monitor reading is no 
longer VALID for classification purposes. 

Escalation of the emergency classification level
1 
would be via IC AG 1. 

Reference(s ): 
! 

1. Calculation No. 19-011 EAL Rev. 6 Threshold Calculations (EP-CALC-CNS-1901 
Radiological Effluent EAL Threshold Values) 

2. NEI 99-01 AS1 
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I 

Category: A - Abnormal Rad Lev~ls / Rad Effluent 

Subcategory: 1 - Radiological Effluen~ 
I 

Initiating Condition: Release of gaseous rad;ioactivity re~ulting in offsite dose greater than 
0.10 Rem TEDE or 0.5q Rem thyroid CDE 

EAL: 

AS1.2 Site Area Emergency 

Dose assessment using actual meteorology in~icates doses > 0.1 O Rem TEDE or 
0.50 Rem thyroid COE at or beyond the SITE BOUNDARY (Note 4) 

Note 4: 
• 

The pre-calculated effluent monitor values pre~ented in EALs AA 1.1, AS1 .1 and AG1 .1 should be used 
for emergency classification assessments until [the results from a dose assessment using actual 
meteorology are available. I 

I 

Mode Applicability: 
I 

All 

Definition(s): l 
SITE BOUNDARY - That boundary defined by J 1-mile radius around the plant. 

Bu~: J 

This EAL addresses a release of gaseous radiokctivity that results in projected or actual offsite 
doses greater than or equal to 10% of the EPA Protective Action Guides (PAGs). It includes 
both monitored and un-monitored releases. Rel.eases of this magnitude are associated with 
the failure of plant systems needed for the prot~ction of the public. 

Radiological effluent EALs are also included to brovide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and iradiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

I 
The TEDE dose is set at 10% of the EPA PAG of 1,000 mrem while the 500 mrem thyroid CDE 
was established in consideration of the 1:5 ratio[ofthe EPA PAG forTEDE and thyroid COE. 

Escalation of the emergency classification level ~ould be via IC AG1. 

Reference(s): : 
I 

1. EPIP 5.7.17, CNS-DOSE Assessment, and/or EPIP 5.7.17.1, Dose Assessment (Manual) 
2: NEI 99-01 AS1 I 
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I 

Category: A - Abnormal Rad Levrls / Rad Effluent 

Subcategory: 1 - Radiological Effluerht 
I 

Initiating Condition: Release of gaseous ra~ioactivity resulting in offsite dose greater than 
0.10 Rem TEDE or 0.5p Rem thyroid CDE 

EAL: I 

AS1 .3 Site Area Emergency 

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

• Closed window dose rates > 100 mR/hr\expected to continue for~ 60 min. 

• Analyses of field survey samples indicat,e thyroid CDE > 500 mrem for 60 min. of 
inhalation. 1 

(Notes 1, 2) 
i 

Note 1: The Emergency Director should declare the e~ent promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. ' 

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

1

1 
. 

Mode Applicability: 

All 
i 

Definition(s): 1 

I 

SITE BOUNDARY - That boundary defined by a 1-mile radius around the plant. 

Basis: 

This EAL addresses a release of gaseous radid
1
activity that results in projected or actual offsite 

doses greater than or equal to 10% of the EPA Protective Action Guides (PAGs). It includes 
I 

both monitored and un-monitored releases. Releases of this magnitude are associated with 
the failure of plant systems needed for the prot~ction of the public. 

I 
Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and I radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

The TEDE dose is set at 10% of the EPA PAG bf 1,000 mrem while the 500 mrem thyroid CDE 
was established in consideration of the 1 :5 ratio! of the EPA PAG for TEDE and thyroid CDE. 

Escalation of the emergency classification level [would be via IC AG1. 
I 
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Reference(s): 1 

1. EPI P 5. 7 .18 Off-Site and Site Boundary Monitoring 
2. NEI 99-01 AS1 

1 

I 
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Category: 

Subcategory: 

I 
A - Abnormal Rad Levels / Rad Effluent 

! 

1 - Radiological Effluent 
! 

Initiating Condition: Release of gaseous r~dioactivity resulting in offsite dose greater than 
I 

1.00 Rem TEDE or s.qo Rem thyroid COE 

EAL: 

AG1 .1 General Emergency 1 

Reading on any Table A-1 effluent radiation rr,onitor > column "GE" for~ 15 min. 
(Notes 1, 2, 3, 4) i 

Note 1: 
I 

The Emergency Director should declare the e~ent promptly upon determining that the time limit has 
been exceeded, m will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. ~ 

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

I 

Note 3: If the effluent flow past an effluent monitor is k'.nown to have stopped due to actions to isolate the 
release path, then the effluent monitor readin~ is n·o longer VALID for classification purposes. 

Note 4: The pre-calculated effluent monitor values pr~sented in EALs AA 1 .1, AS1 .1 and AG1 .1 should be used 
for emergency classification assessments until the results from a dose assessment using actual 

Ill 
:I 
0 
GI 
Ill 
Ill 

CJ 

'"O ·s 
C" 

::::i 

meteorology are available. 1 

I 

Table A-1 Effluent Manito~ Classification Thresholds 

GE 
i 

SAE Alert UE 
Release Point ' :. 15min. 

I 
:. 15min. :.15 min. :.so min. 

ERP 2.58E+9 µCi/sec 2.5BE+8 µCi/sec 2.58E+7 µCi/sec N/A 
RMP-RM-3A/B [N/A]* [N/AJ"" [1. 76E+ 7 µCi/sec]* [2.24E+6 µCi/sec]* 

Rx Bldg Vent 8.86E+6 µCi/sec ~.86E+5 µCi/sec 8.85E+4 µCi/sec NIA 
RMV-RM-40 [N/AJ* I [N/AJ* [1. 77E+6 µCi/sec]* [8.48E+4 µCi/sec]* 

Turb Bldg Vent 4.43E+6 µCi/sec 4.43E+5 µCi/sec 4.43E+4 µCi/sec NIA 
RMV-RM-20A/B [N/A]* I [N/AJ* [1. 77E+6 µCi/sec]* [9.02E+4 µCi/sec]* 

RW / ARW Bldg Vent 4.43E+6 µCi/sec 4.43E+5 µCi/sec 4.43E+4 µCi/sec N/A 
RMP-RM-30A/B [NIA]* I [N/A]* [1.77E+6 µCi/sec]* [9.08E+4 µCi/sec]* 

Rad Waste Effluent 
N/A 

! 
N/A N/A 2 X alarm setpoint 

RMP-RM-354 
i 
I 

Service Water Effluent I 

RMP-RM-351A/B 
N/A NIA N/A 1.25E-4 µCi/cc 

i 
* Bracketed values are only applicable for a non-d~graded core per EPIP 5. 7 .17 Attachment 5 

I 

I 
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Mode Applicability: 

All 

Definition(s): 

I 

I 

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

. Basis: 

This EAL addresses a release of gaseous radipactivity that results in projected or actual offsite 
doses greater than or equal to the EPA Protec~ive Action Guides {PAGs). It includes both 
monitored and un-monitored releases. Relea~es of this magnitude will require implementation 
of protective actions for the public. · 

Radiological effluent EALs are also included tq provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and conditions. 

The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem thyroid CDE was 
established in consideration of the 1 :5 ratio of ~he EPA PAG for TEDE and thyroid CDE. 

Classification based on effluent monitor readings assumes that a release path to the 
environment is established. If the effluent flow past an effluent monitor is known to have 
stopped due to actions to isolate the release path, then the effluent monitor reading is no 
longer VALID for classification purposes. ! 
Reference(s): 

1. Calculation No. 19-011 EAL Rev. 6 Threshold Calculations (EP-CALC-CNS-1901 
I 

Radiological Effluent EAL Threshold Values) 
2. NEI 99-01 AG1 
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Category: 

Subcategory: 

Initiating Condition: 

EAL: 

I 
A - Abnormal Rad Levels / Rad Effluent 

I 

1 - Radiological Effluent 
I 

Release of gaseous radioactivity resulting in offsite dose greater than 
1.00 Rem TEDE or 5.00 Rem thyroid COE 

I 

AG1 .2 General Emergency 

Dose assessment using actual meteorology ihdicates doses > 1.00 Rem TEDE or 
5.00 Rem thyroid COE at or beyond the SITEi BOUNDARY (Note 4) 

I 

Note 4: The pre-calculated effluent monitor values presented in EALs AA 1.1, AS1 .1 and AG1 .1 should be used 
for emergency classification assessments untp the results from a dose assessment using actual 
meteorology are available. • . 

Mode Applicability: 

All 

Definition(s): 

SITE BOUNDARY - That boundary defined by :a 1-mile radius around the plant. 

Basis: 
! 

This EAL addresses a release of gaseous radi9activity that results in projected or actual offsite 
doses greater than or equal to the EPA Protecfive Action Guides (PAGs). It includes both 
monitored and un-monitored releases. Releas~s of this magnitude will require implementation 

I 

of protective actions for the public. : 
I 

Radiological effluent EALs are also included to:provide a basis for classifying events and 
conditions that cannot be readily or appropriatJJy classified on the basis of plant conditions 
alone. The inclusion of both plant condition and radiological effluent EALs more fully addresses 
the spectrum of possible accident events and cpnditions. 

The TEDE dose is set at the EPA PAG of 1,000 mrem while the 5,000 mrem thyroid CDE was 
established in consideration of the 1 :5 ratio of t~e EPA PAG for TEDE and thyroid COE. 

Reference(s): 

1. EPIP 5.7.17, CNS-DOSE Assessment, and/or EPIP 5.7.17.1, Dose Assessment (Manual) 
2. NEI 99-01 AG1 
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Category: 

Subcategory: 

Initiating Condition: 

EAL: 

I 
I 

A - Abnormal Rad Levels / Rad Effluent 
I 

1 - Radiological Efflue~t 
I 

Release of gaseous radioactivity resulting in offsite dose greater than 
I 

1.00 Rem TEDE or 5.0~ Rem thyroid COE 
I 

AG1 .3 General Emergency I 
I 

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

• Closed window dose rates> 1,000 mR/mr expected to continue for~ 60 min. 

• Analyses of field survey samples indicat~ thyroid COE > 5,000 mrem for 60 min. of 
inhalation. 

(Notes 1, 2) 

Note 1: The Emergency Director should declare the e~ent promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 

I 

declare after the time limit is exceeded. 1 

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

Mode Applicability: 

All 

Definition(s): ! 
I 

SITE BOUNDARY - That boundary defined by~ 1-mile radius around the plant. 
i 

Basis: 1 

I 

This EAL addresses a release of gaseous radidactivity that results in projected or actual offsite 
doses greater than or equal to the EPA Protecti~e Action Guides (PAGs). It includes both 
monitored and un-monitored releases. Releases of this magnitude will require implementation 
of protective actions for the public. i 

Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant conditions 
alone. The inclusion of both plant condition and I radiological effluent EALs more fully addresses 
the spectrum of possible accident events and c~mditions. 

The TEDE dose is set at the EPA PAG of 1,ood mrem while the 5,000 mrem thyroid COE was 
established in consideration of the 1 :5 ratio of t~e EPA PAG for TEDE and thyroid COE. 

I 
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Reference(s): . 
1. EPIP 5. 7.18 Off-Site and Site Boundary Monitoring 
2. NEI 99-01 AG1 I 
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Category: 

Subcategory: 

A - Abnormal Rad Levels I Rad Effluent 

2 - Irradiated Fuel Ev~nt 

Initiating Condition: 

EAL: 

UNPLANNED loss of +ater level above irradiated fuel 
I 

AU2.1 Unusual Event 
I 

UNPLANNED water level drop in the REFUELING PATHWAY as indicated by any of the 
following: 

• NBI-Ll-86 (when calibrated to 1001' el~v.) 

• FPC-LIT-1, FPC-LIT-2 or FPC-u-2 I 

• Spent fuel pool low level alarm 

• Visual observation 

AND 

I 
I 

UNPLANNED rise in corresponding area radiation on RMA-RA-1 or RMA-RA-2 

Mode Applicability: 

All 

Definition(s): 1 

I 
UNPLANNED - A parameter change or an event that is not 1) the result of an intended 
evolution or 2) an expected plant re~ponse to ~ transient. The cause of the parameter change 
or event may be known or unknown. ! 

i 

REFUELING PATHWAY - Reactor cavity, fuel transfer canal (cattle chute), and spent fuel 
pool, but not including the reactor vessel, comprise the refueling pathway. 

I 
B~~: I 

This EAL addresses a decrease in water level ~bove irradiated fuel sufficient to cause elevated 
radiation levels. This condition could be a precµrsor to a more serious event and is also 
indicative of a minor loss in the ability to control. radiation levels within the plant. It is therefore 
a potential degradation in the level of safety of the plant. 

A water level decrease will be primarily determiried by indications from available level 
instrumentation. Other sources of level indications may include reports from plant personnel 
(e.g., from a refueling crew) or video camera oqservations (if available). A significant drop in 
the water level may also cause an increase in the radiation levels of adjacent areas that can be 
detected by monitors in those locations. I 
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The effects of planned evolutions should be qonsidered. For example, a refueling bridge area 
radiation monitor reading may increase due t6 planned evolutions such as lifting of the reactor 
vessel head or movement of a fuel assembly.: Note that this EAL is applicable only in cases 
where the elevated reading is due to an UNP~ANNED loss of water level. 

I 

A drop in water level above irradiated fuel within the reactor vessel may be classified in 
accordance Category C during the Cold Shut~own and Refueling modes. 

I 
Normal SFP water level is 37' 6 1/2" above th~ bottom. A low SFP level alarm can be 
determined by Annunciator 9-4-2/A-3, FUEL WOOL COOLING TROUBLE, alarming due to 
Annunciator Panel 25-15, Fuel Pool Low Level at 4" below normal. Decreases in SFP water 
level can also be detected through visual obs~rvation. The Skimmer Surge Tank low level 
alarm (Annunciator 9-4-2/C-3 at 100 ft3 in the ~skimmer surge tank, elevation 981' 3") alone 
may not be conclusive evidence of an uncont~olled loss of inventory from the SFP. SFP weir 
wall design should prevent inadvertent drainidg of the SFP through Fuel Pool Cooling and 
Demineralizer System connections. A Skimm~r Surge Tank low level alarm needs to be 
confirmed by visual observation to determine ,he extent of inventory loss from the SFP (ref. 1, 
3, 4). \ . 

During refueling when the RPV head is removed, Shutdown Range RPV water level instrument 
NBI-Ll-86 is recalibrated to read vessel cavity \level up to the 1001' elevation (Refuel Floor). 
With the reactor cavity in communication with the Spent Fuel Pool via the fuel transfer canal, 

I 

uncontrolled inventory loss can be remotely mpnitored via this indicator. NBI-Ll-86 can be 
used only if it has been set up to read to 1001 '1 elevation as specified in Procedure 4.6.1, 
Reactor Vessel Water Level Indication (ref. 5).\ 

Spent Fuel Pool level instruments FPC-LIT-1, FPC-LIT-2 or FPC-Ll-2 provide continuous level 
indication of SFP level from normal level to th~ top of the spent fuel racks (ref. 6). 

Area radiation monitors that may indicate a 10Js of shielding of spent fuel in the SFP or 
refueling cavity include (Reference 2, 7): ! 

I 
• RMA-RA-1 (1448) RX BLDG FUEL P00L (HR) AREA. 

I 
• RMA-RA-2 (1449) RX BLDG FUEL POCDL (LR) AREA. 

Portable radiation monitors are routinely empldyed to conduct radiation surveys in the Reactor 
I 

Building. This source of information should not be excluded when considering emergency 
classification under this EAL, particularly when[ RMA-RA-1 and RMS-RA-2 may be taken out of 
service for preventative or corrective maintenance. 

I 

Escalation of the emergency classification level would be via IC AA2. 
I . 

Reference(s): ' 
I 

1. System Operating Procedure 2.2.32, Fuel Pool Cooling and Demineralizer System 
I 

2. Alarm Procedure 2.3 9-3-1, Panel 9-3 - An~unciator 9-3-1 
- I 
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I 
3. Alarm Procedure 2.3_9-4-2, Panel 9-4 - Anhunciator 9-4-2, C-3 

4. Abnormal Procedure 2.4FPC, Fuel Pool Cooling Trouble 
I 

5. Instrument Operating Procedure 4.6.1, Re~ctor Vessel Water Level Indication 

6. CADD File C0101566, Typical Mounting Arrangement for Spent Fuel Pool Level 
Instrumentation Sensors at Cooper Nucleat Station (Elevation View) 

I 
7. Emergency Procedure 5.1 RAD, Building Radiation Trouble 

8. NEI 99-01 AU2 l 
I 
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A - Abnormal Rad Le~els / Rad Effluent 

2 - Irradiated Fuel Event 

Initiating Condition: Significant lowering of ·rater level above, or damage to, irradiated fuel 

EAL: 
I 

AA2.1 Alert 
I 

IMMINENT uncovery of irradiated fuel in the ~EFUEUNG PATHWAY 

Mode Applicability: 

All 

Definition(s): 

CONFINEMENT BOUNDARY - The barrier(s) between spent fuel and the environment once 
the spent fuel is processed for dry storage. As ~elated to the CNS ISFSI, Confinement 
Boundary is defined as the NUHOMS Dry ShiS

1
lded Canister (DSC). 
i 

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a 
relatively short period of time regardless of mitibation or corrective actions. 

REFUELING PATHWAY - Reactor cavity, fuel lransfer canal (cattle chute), and spent fuel 
pool, but not including the reactor vessel, comprise the refueling pathway. 

Basis: \ 

This EAL addresses events that have caused IMMINENT or actual damage to an irradiated 
fuel assembly, or a significant lowering ofwatet level within the REFUELING PATHWAY. 

I 

These events present radiological safety challe
1
nges to plant personnel and are precursors to a 

release of radioactivity to the environment. As such, they represent an actual or potential 
substantial degradation of the level of safety of 1the plant. 

I 
This EAL escalates from AU2.1 in that the loss \of level, in the affected portion of the 
REFUELING PATHWAY, is of sufficient magnitude to have resulted in uncovery of irradiated 
fuel. Indications of irradiated fuel uncovery may include direct or indirect visual observation 
(e.g., reports from personnel or camera image~). as well as significant changes in water and 
radiation levels, or other plant parameters. Computational aids may also be used (e.g., a boil­
off curve). Classification of an event using this ;EAL should be based on the totality of available 
indications, reports and observations. : 

I 
While an area radiation monitor could detect arl increase in a dose rate due to a lowering of 
water level in some portion of the REFUELING 1PATHWAY, the reading may not be a reliable 
indication of whether or not the fuel is actually Jncovered. To the degree possible, readings 
should be considered in combination with other\ available indications of inventory loss. 

A drop in water level above irradiated fuel within the reactor vessel may be classified in 
accordance with Category C during the Cold sriutdown and Refueling modes. 

I 
I 
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I 
I 

I 
Escalation of the emergency classification level would be via IC AS1 . 

I 

Reference(s): I 

1. NEI 99-01 AA2 I 

I 
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I 
Category: A - Abnormal Rad Levels / Rad Effluent 

i 

Subcategory: 2 - Irradiated Fuel Event 

Initiating Condition: Significant lowering of ~ater level above, or damage to, irradiated fuel 

EAL: I 
AA2.2 Alert 

Damage to irradiated fuel resulting in a release[· of radioactivity 

AND 

VALID indication on EITHER of the following Jadiation monitors: 

• RMA-RA-1 Fuel Pool Area Rad reading > 5.00E+4 mR/hr 

• RMP-RM-452 A-D Rx Bldg Vent Exhaust Plenum Hi-Hi alarm 
I 

Mode Applicability: 

All 

Definition(s): I 

CONFINEMENT BOUNDARY-The barrier(s) between spent fuel and the environment once 
the spent fuel is processed for dry storage. As telated to the CNS ISFSI, Confinement 
Boundary is defined as the NU HOMS Dry Shielded Canister (DSC). 

REFUELING PATHWAY - Reactor cavity, fuel transfer canal (cattle chute), and spent fuel 
pool, but not including the reactor vessel, comprise the refueling pathway. 

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

This EAL addresses events that have caused a'ctual damage to an irradiated fuel assembly on 
I 

the refueling floor, Spent Fuel Pool or REFUEUNG PATHWAY. These events present 
radiological safety challenges to plant personnel and are precursors to a release of 
radioactivity to the environment. As such, they 

1
represent an actual or potential substantial 

degradation of the level of safety of the plant. I 
This EAL applies to irradiated fuel that is licens~d for dry storage up to the point that the 
loaded storage cask (DSC) is sealed. Once se~led, damage to a loaded cask causing loss of 
the CONFINEMENT BOUNDARY is classified in accordance with IC EU1. 

I 
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I 
This EAL addresses a release of radioactive 111aterial caused by mechanical damage to 
irradiated fuel. Damaging events may include the dropping, bumping or binding of an 
assembly, or dropping a heavy load onto an a~sembly. A rise in readings on radiation 
monitors should be considered in conjunction ~ith in-plant reports or observations of a 
potential fuel damaging event {e.g., a fuel handling accident). 

I 
This EAL is defined by the specific areas where irradiated fuel is located, such as the refueling 
cavity or Spent Fuel Pool (SFP). i 

The bases for the ventilation radiation Hi-Hi al~rm is a spent fuel handling accident (ref. 2). 
Fuel Pool area radiation > 5.00E+4 mR/hr represents 100 times the high alarm setpoint (HR) 
and is unambiguously indicative of spent fuel d~mage or uncovery (ref. 1 ). · 

Escalation of the emergency classification level would be via IC AS1. 
! 

Reference(s): ; . 

1. Alarm Procedure 2.3_9-3-1, Panel 9-3 - An~unciator 9-3-1, Alarm A-1 0 
2. Alarm Procedure 2.3_9-4-1, Panel 9-4 - An~unciator 9-4-1, Alarm E-4 
3. NEI 99-01 AA2 . 
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Category: 

Subcategory: 

I 
A - Abnormal Rad Levels / Rad Effluent 

I 

2 - Irradiated Fuel Eveht 
I 

Initiating Condition: Significant lowering of water level above, or damage to, irradiated fuel 
I 

EAL: 

AA2.3 Alert 

Lowering of spent fuel pool level to 25.2 ft. (LJvel 2) on RHR-TR-131, FPC-LIT-1, FPC-
LIT-2 or FPC-Ll-2 . 

Mode Applicability: 

All 

Definition(s): 

None 

Basis: f 

This EAL addresses events that have caused 9 significant lowering of water level within the 
spent fuel pool. These events present radiological safety challenges to plant personnel and 
are precursors to a release of radioactivity to th1e environment. As such, they represent an 
actual or potential substantial degradation of thb level of safety of the plant. 

Spent fuel pool water level at this value is withi~ the lower end of the level range necessary to 
prevent significant dose consequences from din\ect gamma radiation to personnel performing 
operations in the vicinity of the spent fuel pool. This condition reflects a significant loss of 
spent fuel pool water inventory and thus it is also a precursor to a loss of the ability to 
adequately cool the irradiated fuel assembles stored in the pool. 

Escalation of the emergency classification levell would be via IC AS1 or AS2. 
I 

Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication 
I 

capable of identifying normal level (Level 1 ), SfTP level 1 0 ft. above the top of the fuel racks 
(Level 2- 25.2 ft.) and SFP level at the top of t~e fuel racks (Level 3-15.7 ft. [6 in. above the 
top of the fuel racks]) (ref. 1 ). 1 

Visual confirmation of SFP level may be used t~ validate SFP level instrumentation indicators. 

Reference(s ): 

1. CADD File C0101566, Typical Mounting Arrangement for Spent Fuel Pool Level 
Instrumentation Sensors at Cooper NucleariStation {Elevation View) 

2. NEI 99-01 AA2 

I 
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Category: A - Abnormal Rad Levels / Rad Effluent 

Subcategory: 2 - Irradiated Fuel Eve~t 
' 

Initiating Condition: Spent fuel pool level at ~he top of the fuel racks 

EAL: 

AS2.1 Site Area Emergency [ 
. I 

Lowering of spent fuel pool level to 15.7 ft. (Le;vel 3) on RHR-TR-131, FPC-LIT-1, 
FPC-LIT-2 or FPC-Ll-2 : 

Mode Applicability: 

All 

Definition( s): 

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a 
relatively short period of time regardless of miti~ation or corrective actions. 

Basis: 

This EAL addresses a significant loss of spent ~uel pool inventory control and makeup 
capability leading to IMMINENT fuel damage. This condition entails major failures of plant 
functions needed for protection of the public and thus warrant a Site Area Emergency 
declaration. 

1 

It is recognized that this IC would likely not be rnet until well after another Site Area Emergency 
IC was met; however, it is included to provide classification diversity. 

I 

Escalation of the emergency classification level[would be via IC AG1 or AG2. 

Post-Fukushima order EA-12-051 required the iinstallation of reliable SFP level indication 
capable of identifying normal level (Level 1 ), SFiP level 1 0 ft. above the top of the fuel racks 
(Level 2 - 25.2 ft.) and SFP level at the top of the fuel racks (Level 3 - 15. 7 ft. [6 in. above the 

I 

top of the fuel racks]) (ref. 1 ). : 

Visual confirmation of SFP level may be used t4 validate SFP level instrumentation indicators. 

Reference(s): 

1. CADD File C0101566, Typical Mounting Arrangement for Spent Fuel Pool Level 
Instrumentation Sensors at Cooper Nuclear ~tation (Elevation View) 

2. NEI 99-01 AS2 
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I 

Category: 

Subcategory: 

Initiating Condition: 

EAL: 

I 
A - Abnormal Rad Levels / Rad Effluent 

I , 

2 - Irradiated Fuel Event 
I 

Spent fuel pool level cannot be restored to at least the top of the fuel 
racks for 60 minutes 01 longer 

AG2.1 General Emergency • 
I 

Spent fuel pool level cannot be restored to atlleast 15.7 ft. (Level 3) on RHR-TR-131, 
FPC-LIT-1, FPC-LIT-2 or FPC-Ll-2 for;:: 60 min. (Note 1) 

Note 1: The Emergency Director should declare the ev~nt promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The 1 Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode Applicability: 

All 

Definition(s): 

None 

Basis: I 
I 

This EAL addresses a significant loss of spent fuel pool inventory control and makeup 
capability leading to a prolonged uncovery of spent fuel. This condition will lead to fuel 
damage and a radiological release to the environment. 

It is recognized that this IC would likely not be ~et until well after another General Emergency 
IC was met; however, it is included to provide classification diversity. 

I 
Post-Fukushima order EA-12-051 required the installation of reliable SFP level indication 
capable of identifying normal level (Level 1 ), SFP level 1 0 ft. above the top of ttie fuel racks 
(Level 2- 25.2 ft.) and SFP level at the top oftlhl' e fuel racks (Level 3-15.7 ft. [6 in. above the 
top of the fuel racks]) (ref. 1 ). 

Visual confirmation of SFP level may be used tQ validate SFP level instrumentation indicators. 
! 

Reference(s): 

1. CADD File C0101566, Typical Mounting Arrangement for Spent Fuel Pool Level 
Instrumentation Sensors at Cooper Nuclear !\station (Elevation View) 

2. NEI 99-01 AG2 I 
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Category: 

Subcategory: 

Initiating Condition: 

EAL: 

AA3.1 Alert 

I 

I 

A - Abnormal Rad Levels / Rad Effluent 

3 -Area Radiation Lev~ls 

Radiation levels that IMPEDE access to equipment necessary for 
normal plant operation~. cooldown or shutdown 

I 
I 

Dose rate > 15 mR/hr in EITHER of the following areas: 

• Control Room (RM-RA-20) I 

• Central Alarm Station (Portable Radiatipn Monitor local indicator or by survey) 

Mode.Applicability: 

All 

Definition(s): 

' 

IMPEDE(D) - Personnel access to a room or a~ea is hindered to an extent that extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area · 
(e.g., requiring use of protective equipment, suchh as SCBAs, that is not routinely employed). 

! 

Basis: I 

Areas that meet this threshold include the Cont~ol Room (CR) and the Central Alarm Station 
(CAS). The Control Room is monitored for exc~ssive radiation by one detector, RM-RA-20. 
The CAS is included in this EAL because of its importance to permitting access to areas 
required to assure safe plant operations. Therelare no permanently installed area radiation 
monitors in CAS but there is a portable radiatio~ monitor with local indications or local surveys 
that may be used to assess this EAL threshold.\Therefore, this threshold is evaluated using 
local radiation survey for this area (ref. 1, 2). ! · 

This EAL addresses elevated radiation levels id certain plant rooms/areas sufficient to 
preclude or IMPEDE personnel from performin9 actions necessary to maintain normal plant 
operation, or to perform a normal plant cooldown and shutdown. As such, it represents an 
actual or potential substantial degradation of th~ level of safety of the plant. The Emergency 
Director should consider the cause of the rise irl radiation levels and determine if another IC 
may be applicable. i 

Escalation of the emergency classification leveljwould be via Category A, C or F ICs. 

Reference(s): 

1. Alarm Procedure 2.3 9-3-1, Panel 9-3 - Ann1unciator 9-3-1, B-1 O 
2. Emergency Procedu; 5.1 RAD, Building Radiation Trouble 

I 
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3. NEI 99-01 AA3 
I 
I 
I 
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Category: 

Subcategory: 

A - Abnormal Rad Levels / Rad Effluent 
I 

3 - Area Radiation Levels 
i 

Initiating Condition: Radiation levels that IMPEDE access to equipment necessary for 
normal plant operatiohs, cooldown or shutdown 

I 

EAL: 

AA3.2 Alert 
I 

An UNPLANNED event results in radiation l~vels that prohibit or IMPEDE access to any 
Table A-2 room or area (Note 5) I 

I 

Note 5: If the equipment in the listed room or area was al~ady inoperable or out-of-service before the event occurred, then 
no emergency classification is warranted. , 

Table A-2 Safe Operati(l)n & Shutdown Rooms/Areas 
' Room/Area I Mode Applicability 

Turbine Building 903' Controlled qorridor 
I 

Reactor Building 958' I 
Reactor Building 931' RHR Hx Ropm 1 B 

Reactor Building 931' RHR Hx Ro9m 1A 

Reactor Building 931' RWCU Hx Room 

Reactor Building 931' General Are!3 

Reactor Building 903' General Are~ 

Reactor Building 903' RHR Hx Ro6m 1 A 
I 
I 

Reactor Building 903' RHR Hx Roqm 1 B 

Reactor Building 903' Angle Valve '.Room 

Reactor Building 890' Torus area I 
1 

Reactor Building 881' NW Quad 

Control Building 882' ECST room 
I 

Reactor Building 881' Torus Area I 

Mode Applicability: 

1 - Power Operation, 3 - Hot Shutdown, 4 - Cold Shutdown 
I 
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I 

Definition(s): 1 

IMPEDE(D) - Personnel access to a room or ~rea is hindered to an extent that extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area 
(e.g., requiring use of protective equipment, s'.uch as SCBAs, that is not routinely employed). 

UNPLANNED - A parameter change or an evknt that is not 1) the result of an intended 
evolution or 2) an expected plant response to \a transient. The cause of the parameter change 
or event may be known or unknown. , 

Basis: 
j 

! 
I 

This EAL addresses elevated radiation levels 'in certain plant rooms/areas sufficient to 
preclude or IMPEDE personnel from performimg actions necessary to maintain normal plant 
operation, or to perform a normal plant cooldo~n and shutdown. As such, it represents an 
actual or potential substantial degradation of tt,e level of safety of the plant. The Emergency 
Director should consider the cause of the increased radiation levels and determine if another 
IC may be applicable. 

For M3.2, an Alert declaration is warranted if!entry into the affected room/area is, or may be, 
procedurally required during the plant operatirlg mode in effect at the time of the elevated 
radiation levels. The emergency classification! is not contingent upon whether entry is actually 
necessary at the time of the increased radiatio\n levels. Access should be considered as 
IMPEDED if extraordinary measures are necessary to facilitate entry of personnel into the 
affected room/area (e.g., installing temporary ~hielding, requiring use of non-routine protective 
equipment, requesting an extension in dose limits beyond normal administrative limits). 

I 
An emergency declaration is not warranted if any of the following conditions apply: 

• The plant is in an operating mode different than the mode specified for the affected 
room/area (i.e., entry is not required duriing the operating mode in effect at the time of 
the elevated radiation levels). For exanwle, the plant is in Mode 1 when the radiation 
increase occurs, and the procedures us~d for normal operation, cooldown and 
shutdown do not require entry into the affected room until Mode 3. 

I 
• The increased radiation levels are a rest,Jlt of a planned activity that includes 

compensatory measures which address\the temporary inaccessibility of a room or area 
(e.g., radiography, spent filter or resin transfer, etc.). 

I 
• The action for which room/area entry is tequired is of an administrative or record 

keeping nature (e.g., normal rounds or routine inspections). 
I 

• The access control measures are of a conservative or precautionary nature, and would 
not actually prevent or impede a require(;t action. 

Escalation of the emergency classification level would be via Category A, C or F I Cs. 
I 

Page 63 of 258 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency!Action Level Technical Bases 
I 

If the equipment in the listed room or area was already inoperable, or out-of-service, before the 
event occurred, then no emergency should be\declared since the event will have no adverse 
impact beyond that already allowed by Technical Specifications at the time of the event. 

I 

The list of plant rooms or areas with entry-related mode applicability identified specify those 
rooms or areas that contain equipment which 1equire a manual/local action as specified in 
operating procedures used for normal plant 09eration, cooldown and shutdown. Rooms or 
areas in which actions of a contingent or emergency nature would be performed (e.g., an 
action to address an off-normal or emergency pondition such as emergency repairs, corrective · 
measures or emergency operations) are not in;cluded. In addition, the list specifies the plant 
mode(s) during which entry would be required ifor each room or area (ref. 1 ). 

Reference(s): I 
i 

1. Attachment 2 Safe Operation & Shutdown ~ooms/Areas Tables A-2 & H-2 Bases 
2. NEI 99-01 AA3 
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Category C - Cold Shutdown / Refueling S~stem Malfunction 
I 

I 

EAL Group: Cold Conditions: 9ALs in this category are applicable only in one or 
more cold operating modes. 

Category C EALs are directly associated with I cold shutdown or refueling system safety 
functions. Given the variability of plant configJrations (e.g., systems out-of-service for 
maintenance, containment open, reduced AC!power redundancy, time since shutdown) during 
these periods, the consequences of any given initiating event can vary greatly. For example, a 

I 

loss of decay heat removal capability that occurs at the end of an extended outage has less 
significance than a similar loss occurring duririg the first week after shutdown. Compounding 

I 

these events is the likelihood that instrumentation necessary for assessment may also be 
inoperable. The cold shutdown and refueling System malfunction EALs are based on 
performance capability to the extent possible With consideration given to RCS integrity, 
CONTAINMENT CLOSURE, and fuel clad intJgrity for the applicable operating modes (4 -
Cold Shutdown, 5 - Refueling, DEF - Defuele~). 

I 

The events of this category pertain to the following subcategories: 
I 

1 . RPV Level I 

RPV water level is directly related to the st!tus of adequate core cooling and, therefore, 
fuel clad integrity. I 

I 
2. Loss of Critical AC Power I 

Loss of vital plant electrical power can com
1

promise plant SAFETY SYSTEM operability 
including decay heat removal and emergerlcy core cooling systems which may be 
necessary to.ensure fission product barrierlintegrity. This category includes loss of onsite 
and offsite power sources for 4.16 KV ESF buses. 

3. RCS Temperature l
1 

Uncontrolled or inadvertent temperature or pressure rises are indicative of a potential loss 
of safety functions. I 

4. Loss of Vital DC Power I 

Loss of emergency plant electrical power c~n compromise plant SAFETY SYSTEM 
operability including decay heat removal an~ emergency core cooling systems which may 
be necessary to ensure fission product barrier integrity. This category includes loss of 
power to or degraded voltage on the 125V IDC vital buses. 

I 
5. Loss of Communications [ 

Certain events that degrade plant operator ability to effectively communicate with essential 
personnel within or external to the plant war~ant emergency classification. 

I 
I 

I 
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6. Hazardous Event Affecting Safety Systems 

Various natural and technological events th~t result in degraded plant SAFETY SYSTEM 
performance or significant VISIBLE DAMA1E warrant emergency classification under this 
subcategory. I 

I 

I 

I 
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I 
Category: C - Cold Shutdown / Refueling System Malfunction 

1 - RPV Level I Subcategory: 
I 

Initiating Condition: UNPLANNED loss of ~PV inventory 

EAL: I 
I 

CU1 .1 Unusual Event \ 

UNPLANNED loss of reactor coolant results in RPV water level lower than the prescribed 
level band for;;:: 15 min. (Note 1-) I 

I 

Note 1: The Emergency Director should declare the e~ent promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 1

1 Mode Applicability: 
1 

4 - Cold Shutdown, 5 - Refueling I 
' 

Definition(s): \ 

UNPLANNED - A parameter change or an event that is not 1 ) the result of an intended 
evolution or 2) an expected plant response to J transient. The cause of the parameter change 
or event may be known or unknown. : · 

Basis: 
i 

RPV level is normally monitored using the following instruments (ref. 1, 2): 
I 

• Wide Range NBI-Ll-85A, B & C (-155 to +60 inches) 
I 

• Steam Nozzle Range NBI-Ll-92 (0 to +180 inches) 
! 

• Fuel Zone Range NBI-Ll-91A, B & C (-32'o to +60 inches) 
I 

• Narrow Range RFC-Ll-94A, B & C (0 to {60 inches) 

• Shutdown Range NBI-Ll-86 (0 to +400 inbhes) 

Procedure 2.4RXLVL provides guidance for errbtic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instru~ent may be used for level indication in the 
EOPs/SAGs. i 

CNS is equipped with multiple RPV water level \instruments including: Wide Range, Fuel Zone, 
Shutdown Range, Steam Nozzle Range, and Niarrow Range (ref. 1 ). Multiple instruments on 
different reference and variable legs should be monitored. The Upset Range and Shutdown 
Range instruments share a common reference leg; therefore, Narrow Range instruments 

I 

should be routinely monitored when relying on Shutdown or Upset Range instrument as the 
primary indication. I 

I 

I 
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With the plant in Cold Shutdown, RPV water 1Jvel is normally maintained above the RPV low 
level scram setpoint of 3.0 in. (ref. 3). Howevet, if RPV level is being controlled below the RPV 
low level scram setpoint, or if level is being maintained in a designated band in the reactor 
vessel it is the inability to maintain level aboveithe low end of the designated control band due 
to a loss of inventory resulting from a leak in the RCS that is the concern. 

With the plant in Refueling mode, RPV water l~vel is normally maintained at or above the 
reactor vessel flange. Technical Specifications! require at least 21 ft. of water above the top of 
the reactor vessel flange in the refueling cavity during refueling operations (ref. 4). The RPV 
flange is at approximately 206 in. on the Shutd:own Range. (ref. 2). 

This EAL addresses the inability to restore and maintain water level to a required minimum 
level (or the lower limit of a level band). This d

1

ondition is considered to be a potential 
degradation of the level of safety of the plant. 

i 

Refueling evolutions that decrease RCS water[inventory are carefully planned and controlled. 
An UNPLANNED event that results in water level decreasing below a procedurally required 
limit warrants the declaration of an Unusual E~ent due to the reduced water inventory that is 
available to keep the core covered. · I 

This EAL recognizes that the minimum require9 RPV level can change several times during 
the course of a refueling outage as different plant configurations and system lineups are 
implemented. This EAL is met if the minimum level, specified for the current plant conditions, 
cannot be maintained for 15 minutes or longer.\ The minimum level is typically specified in the 
applicable operating procedure but may be specified in another controlling document. 

I 

The 15-minute threshold duration allows sufficif3nt time for prompt operator actions to restore 
and maintain the expected water level. This cdterion excludes transient conditions causing a 
brief lowering of water level. 

Continued loss of RCS inventory may result in escalation to the Alert emergency classification 
level via either IC CA1 or CA3. 1 

Reference(s): . 

1. Abnormal Procedure 2.4RXLVL, RPV Wat,, Level Control Trouble 

2. Instrument Operating Procedure 4.6.1, Reaptor Vessel Water Level Indication 

3. EOP-1A RPV Control 

4. Technical Specifications Section 3.9. 7, RHR- High Water Level 

5. NEI 99-01 CU1 
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Category: 

Subcategory: 

Initiating Condition: 

C - Cold Shutdown / Refueling System Malfunction 

1 - RPV Level I 

UNPLANNED loss of RPV inventory 
I 

EAL: I 

CU1.2 Unusual Event 

RPV water level cannot be determined 

AND EITHER 

• UNPLANNED rise in any Table C-1 sumJ or pool level due to a loss of RPV inventory 
• Visual observation of UNISOLABLE Res! leakage 

I 

Table C-1 
1
Sumps/Pool 

• Drywell equipmeht drain sump 

• Drywell floor draih sump 

• Reactor Building equipment drain sump 

• Reactor Building floor drain sump 

• Torus 

Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling 

Definition(s): - ] 

UN/SOLABLE - An open or breached system line that cannot be isolated, remotely or locally. 

UNPLANNED - A parameter change or an eve~t that is not 1) the result of an intended 
evolution or 2) an expected plant response to a transient. The cause of the parameter change 
or event may be known or unknown. I 

Basis: 

In this EAL, all water level indication is unavail~ble and the RPV inventory loss should be 
detected by the leakage indications listed in Table C-1. Level increases must be evaluated 
against other potential sources of leakage sucH as cooling water sources inside the drywell to 
ensure they are indicative of RPV leakage. Drywell equipment and floor drain sump level rise 

I 

is the normal method of monitoring and calculating leakage from the RPV (ref. 1 ). A Reactor 
Building equipment or floor drain sump level risb may also be indicative of RCS inventory 
losses external to the Primary Containment fro'fl systems connected to the RPV. With RHR 
System operating in the Shutdown Cooling Mode, an unexplained rise in torus water level 

I 

I 
I 
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could be indicative of RHR valve misalignmentlor leakage (ref. 2). Visual observation of 
leakage from systems connected to the RCS in areas outside the Primary Containment that 
cannot be isolated could be indicative of a losslof RPV inventory. 

RPV level is normally monitored using the following instruments (ref. 3, 4): 
I 

• Wide Range NBI-Ll-85A, B & C (-155 to j60 inches) 

• Steam Nozzle Range NBI-Ll-92 (0 to +18,0 inches) 

• Fuel Zone Range NBI-Ll-91A, B & C (-32:o to +60 inches) 

• Narrow Range RFC-Ll-94A, B & C (0 to 160 inches) 

• Shutdown Range NBI-Ll-86 (0 to +400 inphes) 

Procedure 2.4RXLVL provides guidance for errktic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instrutnent may be used for level indication in the 
EOPs/SAGs. 

This EAL addresses a loss of the ability to monitor RPV level concurrent with indications of 
coolant leakage. This condition is considered t~ be a potential degradation of the level of 
safety of the plant. 1 

I 
Refueling evolutions that decrease RCS water inventory are carefully planned and controlled. 
An UNPLANNED event that res-ults in water leViel decreasing below a procedurally required 
limit warrants the declaration of an Unusual Event due to the reduced water inventory that is 
available to keep the core covered. I 
Continued loss of RCS inventory may result in ~scalation to the Alert emergency classification 
level via either IC CA 1 or CA3. I 

I 
Reference(s): I 
1. System Operating Procedure 2.2.27, Equipment, Floor, and Chemical Drain System 

i 

2. System Operating Procedure 2.2.69, Residual Heat Removal System 
I 

3. Abnormal Procedure 2.4RXL VL, RPV Wate1 Level Control Trouble 

4. Instrument Operating Procedure 4.6.1, Reactor Vessel Water Level Indication 
i 

5. NEI 99-01 CU1 I 
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I 

Category: C - Cold Shutdown / Refueling System Malfunction 

Subcategory: 1 -RPV Level 

Initiating Condition: Significant Loss of RPV inventory 

EAL: I 

CA1.1 Alert 

Loss of RPV inventory as indicated by RPV water level < -42 in. (low-low) 
i 

Mode Applicability: 

4- Cold Shutdown, 5- Refueling 

Definition(s): 

None· 

Basis: 
I 

The threshold RPV water level of -42 in. is the low-low ECCS actuation setpoint (Level 2). 
Although RCIC cannot restore RPV inventory i~ the cold condition, the Level 2 actuation 
setpoint is operationally significant and is indicc;1tive of a loss of RPV inventory significantly 
below the low RPV water level scram setpoint (ref. 1 ). 

i 
RPV level is normally monitored using the following instruments (ref. 2, 3): 

• Wide Range NBI-Ll-85A, B & C (-155 to tao inches) 

• Steam Nozzle Range NBI-Ll-92 (0 to +1~0 inches) 

• Fuel Zone Range NBI-Ll-91A, B & C (-32Oto +60 inches) 

• Narrow Range RFC-Ll-94A, B & C (0 to 4-60 inches) 

• Shutdown Range NBI-Ll-86 (0 to +400 inches) 
I 

Procedure 2.4RXL VL provides guidance for err~tic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instru~ent may be used for level indication in the 
EOPs/SAGs. . 

This EAL addresses conditions that are precurJors to a loss of the ability to adequately cool 
irradiated fuel (i.e., a precursor to a challenge to the Fuel Clad barrier). This condition 
represents a potential substantial reduction in tre level of plant safety. 

For this EAL, a lowering of RPV water level below the specified level indicates that operator 
· actions have not been successful in restoring ahd maintaining RPV water level. The heat-up 
rate of the coolant will increase as the availabl~ water inventory is reduced. A continuing 
decrease in water level will lead to core uncovery. 

i 
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i 

Although related, this EAL is concerned with the loss of RPV inventory and not the potential 
concurrent effects on systems needed for decay heat removal (e.g., loss of a Residual Heat 
Removal suction point). An increase in RCS tJmperature caused by a loss of decay heat 
removal capability is evaluated under IC CA3. \ 

If RPV water level continues to lower, then esc~lation to Site Area Emergency would be via IC 
CS1. . 

Reference(s ): 
1. Technical Specification Table 3.3.5.1-1 • 
2. Abnormal Procedure 2.4RXL VL, RPV Wat~r Level Control Trouble 
3. Instrument Operating Procedure 4.6.1, Reaftor Vessel Water Level Indication 
4. NEI 99-01 CA 1 I 
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I 

Category: 

Subcategory: 

Initiating Condition: 

EAL: 

CA1.2 Alert 

C - Cold Shutdown / ~efueling System Malfunction 

1 - RPV Level 1

1 

! 

Significant Loss of RPW inventory 
I 

I 

l 
RPV water level cannot be determined for~ 15 min. (Note 1) 
AND EITHER I 

• UNPLANNED rise in any Table C-1 sum~ or pool level due to a loss of RPV inventory 
• Visual observation of UNISOLABLE RCS1

1 leakage 

Note 1: The Emergency Director should declare the eveht promptly upon determining that the time limit has been 
exceeded, or will likely be exceeded. The Emergency Ditector is not allowed additional time to declare after the 
time limit is exceeded. I 

I 

Table C-1 ~umps/Pool 
I 

• Drywell equipment drain sump 
I 

• Drywell floor draih sump · 

• Reactor Buildinglequipment drain sump 

• Reactor Building floor drain sump 

• Torus 

Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling 

Definition(s): 

UNISOLABLE -An open or breached system lir,e that cannot be isolated, remotely or locally. 

UNPLANNED - A parameter change or an eve~I t that is not 1) the result of an intended 
evolution or 2) an expected plant response to a transient. The cause of the parameter change 
or event may be known or unknown. I 

Basis: ; 

In this EAL, all water level indication is unavailJble and the RPV inventory loss should be 
I 

detected by the leakage indications listed in Table C-1. Level increases must be evaluated 
against other potential sources of leakage sucti as cooling water sources inside the drywell to 
ensure they are indicative of RPV leakage. Drxwell equipment and floor drain sump level rise 
is the normal method of monitoring and calculating leakage from the RPV (ref. 1 ). A Reactor 
Building equipment or floor drain sump level ris~ may also be indicative of RCS inventory 

I 
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losses external to the Primary Containment frqm systems connected to the RPV. With RHR 
System operating in the Shutdown Cooling Mo;de, an unexplained rise in torus water level 
could be indicative of RHR valve misalignment or leakage (ref. 2). Visual observation of 
leakage from systems connected to the RCS i~ areas outside the Primary Containment that 
cannot be isolated could be indicative of a loss of RPV inventory. 

i 
RPV level is normally monitored using the folloring instruments (ref. 3, 4): 

• Wide Range NBI-Ll-85A, B & C (-155 to r60.inches) 

• Steam Nozzle Range NBI-Ll-92 (0 to +180 inches) 
i 

• Fuel Zone Range NBI-Ll-91A, B & C (-320 to +60 inches) 

• Narrow Range RFC-Ll-94A, B & C (Oto tao Inches) 

• Shutdown Range NBI-Ll-86 (0 to +400 inches) 
i 

Procedure 2.4RXLVL provides guidance for ertatic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instru'rent may be used for level indication in the 
EOPs/SAGs. 

This EAL addresses conditions that are precursors to a loss of the ability to adequately cool 
irradiated fuel (i.e., a precursor to a challenge tb the Fuel Clad barrier). This condition 
represents a potential substantial reduction in the level of plant safety. 

For this EAL, the inability to determine RPV le~el may be caused by instrumentation and/or 
power failures, or water level dropping below the range of available instrumentation. If water 
level cannot be determined, operators may determine that an inventory loss is occurring by 
observing changes in sump and/or tank levels. I Sump and/or tank level changes must be 
evaluated against other potential sources of water flow to ensure they are indicative of leakage 
from the RPV. I 
The 15-minute duration for the loss of level indibation was chosen because it is half of the EAL 
duration specified in IC CS1. I 

If the RPV inventory level continues to lower, tHen escalation to Site Area Emergency would be 
via IC CS1. I 

Reference(s): , 

1. System Operating Procedure 2.2.27, Equiprhent, Floor, and Chemical Drain System 
I 

2. System Operating Procedure 2.2.69, Residual Heat Removal System 

3. Abnormal Procedure 2.4RXL VL, RPV Watet Level Control Trouble 

4. Instrument Operating Procedure 4.6.1, ReaJtor Vessel Water Level Indication 
I 

5. NEI 99-01 CA 1 i 

i 
I 
I 
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I 
Category: C - Cold Shutdown / ~efueling System Malfunction 

Subcategory: 1 - RPV Level I 
Initiating Condition: 

EAL: 

Loss of RPV inventory :affecting core decay heat removal capability 
I 

CS1 .1 Site Area Emergency 

CONTAINMENT CLOSURE not established 

AND 

RPV water level< -113 in. (low-low-low) 

Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling 

Definition(s): 

CONTAINMENT CLOSURE - The actions takeh to secure containment (Primary or Secondary) 
I 

and their associated structures, systems, and components as a functional barrier to fission 
product release under shutdown conditions. J 

Secondary Containment Closure requirements!are defined in AP 0.50.5 Outage Shutdown 
Safety. 

I 

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a 
relatively short period of time regardless of mitigation or corrective actions. 

Basis: 
I 

The threshold RPV water level of -113 in. is the low-low-low ECCS actuation setpoint (Level 1 ). 
The magnitude of this loss of water indicates tHat makeup systems have not been effective 
and may not be capable of preventing further lowering of RPV water level and potential core 
uncovery (ref. 1 ). 1 

RPV level is normally monitored using the follofing instruments (ref. 2, 3): 

• Wide Range NBI-Ll-85A, B & C (-155 to +60 inches) 
I 

• Steam Nozzle Range NBI-Ll-92 (0 to +1 ~O inches) 

• Fuel Zone Range NBI-Ll-91A, B & C (-32b to +60 inches) 
I 

• Narrow Range RFC-Ll-94A, B & C (0 to +60 inches) 

• Shutdown Range NBI-Ll-86 (0 to +400 in~hes) 

Procedure 2.4RXL VL provides guidance for er~atic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instru&,ent may be used for level indication in the 
EOPs/SAGs. 

! 
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This EAL addresses a significant and prolonged! loss of RPV inventory control and makeup 
capability leading to IMMINENT fuel damage. r:he lost inventory may be due to a RCS 
component failure, a loss of configuration contrtjl or prolonged boiling of reactor coolant. 
These conditions entail major failures of plant functions needed for protection of the public and 
thus warrant a Site Area Emergency declaratiod. 

Following an extended loss of core decay heat ~emoval and inventory makeup, decay heat will 
cause reactor coolant boiling and a further reduction in reactor vessel level. If RPV level 
cannot be restored, fuel damage is probable. ! 

I 

Outage/shutdown contingency plans typically provide for re-establishing or verifying 
CONTAINMENT CLOSURE following a loss of ~eat removal or RCS inventory control 
functions. The difference in the specified RPV levels of EALs CS 1 .1 and CS 1.2 reflect the fact 
that with CONTAINMENT CLOSURE establish~d, there is a lower probability of a fission 
product release to the environment. 1 

This EAL addresses concerns raised by Generic: Letter 88-17, Loss of Decay Heat Removal; 
SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; NUREG-1449, Shutdown 
and Low-Power Operation at Commercial Nucl~ar Power Plants in the United States; and 
NUMARC 91-06, Guidelines for Industry Actions to Assess Shutdown Management. 

Escalation of the emergency classification level Jwould be via IC CG1 or AG1. 

Reference(s): ; 

1. Technical Specifications Table 3.3.5.1-1, E~ergency Core Cooling System Instrumentation 
2. Abnormal Procedure 2.4RXLVL, RPV Wate~ Level Control Trouble 
3. Instrument Operating Procedure 4.6.1, Reactor Vessel Water Level Indication 

4. NEI 99-01 CS1 I 

! 

I 
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Category: 

Subcategory: 

C - Cold Shutdown / Refueling. System Malfunction 

1-RPV Level 

Initiating Condition: Loss of RPV inventoryJaffecting core decay heat removal capability 

EAL: 

CS1.2 Site Area Emergency 

CONTAINMENT CLOSURE established 

AND 

I 

No means of adequate core cooling can be assured, Table C-2 

Table C-2 

Core Submergence 

Spray Cooling 

Mode Applicability: 

4- Cold Shutdown, 5 - Refueling 

Definition(s): 

Adeq~ate Core Cooling 
I 

RlfV water level~ -158 in. (TAF) 
I 

Core spray flow > 4,750 gpm from 
a Single subsystem 

~ND 
RlfV water level> -209 in. 

l 

CONTAINMENT CLOSURE - The actions taken to secure containment (Primary or Secondary) 
and their associated structures, systems, and col· mponents as a functional barrier to fission 
product release under shutdown conditions. · 

Secondary Containment Closure requirements pre defined in AP 0.50.5 Outage Shutdown 
Safety. · 

IMMINENT - The trajectory of events or conditi6ns is such that an EAL will be met within a 
relatively short period of time regardless of miti~ation or corrective actions. 

Basis: I 

Table C-2 specifies the means of adequate core cooling under cold shutdown and refueling 
conditions (ref. 1 ). i 

When RPV level drops to the top of active fuel -OTAF) (an indicated RPV level of-158 in.), core 
uncovery starts to occur (ref. 2). The magnitude of this loss of water indicates that makeup 
systems have not been effective and may not bb capable of preventing further lowering of RPV 
water level resulting in core uncovery. i 

I 
I 
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I 

RPV level is normally monitored using the folltjwing instruments (ref. 2, 3): 

• Wide Range NBI-Ll-85A, B & C (-155 to :+60 inches) 
I 

• Steam Nozzle Range NBI-Ll-92 (0 to +180 inches) 
I 

• Fuel Zone Range NBI-Ll-91A, B & C (-3~0 to +60 inches) 
I 

• Narrow Range RFC-Ll-94A, B & C (0 to f60 inches) 

• Shutdown Range NBI-Ll-86 (0 to +400 i~ches) 
I 

Procedure 2.4RXL VL provides guidance for erratic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instru1ment may be used for level indication in the 
EOPs/SAGs (ref. 3). I 
4,721 gpm (rounded to 4750 gpm for readabilit~) is the design core spray flow (ref. 1). This is 
the adequate core spray flow required to assure adequate core cooling, under cold conditions, 
provided that flow is obtained by a single core ~pray subsystem and RPV water level is above 
the elevation of the jet pump suction (-209 in.).! 

This EAL addresses a loss of ability to assure adequate core cooling due to a significant and 
prolonged loss of RPV level control and makeyp capability in combination with insufficient core 
spray cooling capability leading to IMMINENT fuel damage. The lost inventory may be due to a 
RCS component failure, a loss of configuration I control or prolonged boiling of reactor coolant. 
These conditions entail major failures of plant functions needed for protection of the public and 
thus warrant a Site Area Emergency declaratior. 

Following an extended loss of core decay heat [removal and inventory makeup, decay heat will 
cause reactor coolant boiling and a further reduction in reactor vessel level. If RPV level 
cannot be restored or adequate core spray flow cannot be established, fuel damage is 
probable. I 
Outage/shutdown contingency plans typically ptovide for re-establishing or verifying 
CONTAINMENT CLOSURE following a loss of

1
heat removal or RCS inventory control 

functions. The difference in the specified RPV levels of EALs CS1 .1 and CS1 .2 reflect the fact 
I 

that with CONTAINMENT CLOSURE established, there is a lower probability of a fission 
product release to the environment. 

1 

I 
This EAL addresses concerns raised by Generi;c Letter 88-17, Loss of Decay Heat Removal; 
SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; NUREG-1449, Shutdown 
and Low-Power Operation at Commercial Nuc/Jar Power Plants in the United States; and 
NUMARC 91-06, Guidelines for Industry Actionk to Assess Shutdown Management. 

Escalation of the emergency classification levellwould be via IC CG1 or AG1. 

Reference(s): · i 

1. AMP-TBD00 PSTG/SATG Technical Basis I 
2. Instrument Operating Procedure 4.6.1, Reactor Vessel Water Level Indication 

! 

I 
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3. Abnormal Procedure 2.4RXLVL, RPV Wat Ir Level Control Trouble 
4. NEI 99-01 CS1 
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I 

Category: C - Cold Shutdown / ~efueling System Malfunction 
I 

Subcategory: 1 - RPV Level i 
! 

Initiating Condition: Loss of RPV invento~ affecting core decay heat removal capability 

EAL: I 

CS1 .3 Site Area Emergency \ 

RPV level cannot be determined for ;:: 30 min. {Note 1) 

AND 

Core uncovery is indicated by EITHER of the1 following: 

• UNPLANNED rise in torus level of sufficient magnitude to indicate core uncovery 
I 

• Visual observation of UNISOLABLE RCS leakage of sufficient magnitude to indicate 
core uncovery 

Note 1: The Emergency Director should declare the eventfpromptly upon determining that the time limit has been 
exceeded, or will .likely be exceeded. The Emergency Director is not allowed additional time to declare after 
the time limit is exceeded. I 

Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling 

Definition(s): \ 

IMMINENT - The trajectory of events or conditipns is such that an EAL will be met within a 
relatively short period of time regardless of mitigation or corrective actions. 

I 
UNISOLABLE -An open or breached system li,ne that cannot be isolated, remotely or locally. 

I 

UNPLANNED - A parameter change or an eveht that is not 1) the result of an intended 
evolution or 2) an expected plant response to J transient. The cause of the parameter change 

I 

or event may be known or unknown. · 

Basis: 

In this EAL, all water level indication is unavailAble and the RPV inventory loss should be 
detected by leakage indications of a magnitud~ that may result in core uncovery. With RHR 
System operating in the Shutdown Cooling Mode, an unexplained rise in torus water level 
could be indicative of RHR valve misalignment 1\or leakage (ref. 1 ). Visual observation of 
leakage from systems connected to the RCS in areas outside the Primary Containment that 
cannot be isolated could be indicative of a loss j°f RPV inventory. 

RPV level is normally monitored using the following instruments (ref. 2, 3): 

• Wide Range NBI-Ll-85A, B & C {-155 to {eo inches) 
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i 
• Steam Nozzle Range NBI-Ll-92 (0 to +180 inches) 

I 

• Fuel Zone Range NBI-Ll-91A, B & C (-320 to +60 inches) 
I 

• Narrow Range RFC-Ll-94A, B & C {Oto. +60 inches) 
i 

• Shutdown Range NBI-Ll-86 {Oto +400 inches) 
I 

Procedure 2.4RXLVL provides guidance for erratic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instrument may be used for level indication in the 
EOPs/SAGs. ! 

This EAL addresses a significant and prolong~d loss of RPV inventory control and makeup 
capability leading to IMMINENT fuel damage. 1

1 
The lost inventory may be due to a RCS 

component failure, a loss of configuration control or prolonged boiling of reactor coolant. 
These conditions entail major failures of plant ifunctions needed for protection of the public and 
thus warrant a Site Area Emergency declarati~m. 

I 
Following an extended loss of core decay heat removal and inventory makeup, decay heat will 
cause reactor coolant boiling and a further red[uction in reactor vessel level. If RPV level 
cannot be restored, fuel damage is probable. : 

! 
In this EAL, the 30-minute criterion is tied to a :readily recognizable event start time {i.e., the 
total loss of ability to monitor level), and allow~ sufficient time to monitor, assess and correlate 
reactor and plant conditions to determine if corie uncovery has actually occurred (i.e., to 
account for various accident progression and instrumentation uncertainties). It also allows 
sufficient time for performance of actions to te~minate leakage, recover inventory 
control/makeup equipment and/or restore level monitoring. 

I 
The inability to determine RPV level may be caused by instrumentation and/or power failures, 
or water level dropping below the range of available instrumentation. If water level cannot be 
determined, operators may determine that an ihventory loss is occurring by observing changes 
in torus level or visual observation of RCS leakage of a magnitude that may result in core 

I 
uncovery. 1 

This EAL addresses concerns raised by Gene~ic Letter 88-17, Loss of Decay Heat Removal; 
SECY 91-283, Evaluation of Shutdown and LoW Power Risk Issues; NUREG-1449, Shutdown 

• I 

and Low-Power Operation at Commercial NuclfJar Power Plants in the United States; and 
NUMARC 91-06, Guidelines for Industry Actio~s to Assess Shutdown Management. 

Escalation of the emergency classification level would be via IC CG1 or AG1. 

Reference(s): \ 

1. System Operating Procedure 2.2.69, Residlllal Heat Removal System 
I 

2. Abnormal Procedure 2.4RXL VL, RPV Water Level Control Trouble 

3. Instrument Operating Procedure 4.6.1, Reabtor Vessel Water Level Indication 
I 

4. NEI 99-01 CS1 
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Category: C - Cold Shutdown I ~efueling System Malfunction 

Subcategory: 1 - RPV Level \ 

Initiating Condition: Loss of RPV inventort affecting fuel clad integrity with containment 
challenged 

EAL: 
I 
I 

I 

CG1 .1 General Emergency I 
I 

No means of adequate core cooling can be assured, Table C-2 for~ 30 min. (Note 1) 
I 

AND ! 

Any Containment Challenge indication, Tabl~ C-3 

Note 1: The Emergency Director should declare the event! promptly upon determining that time limit has been exceeded, or 
will likely be exceeded. The Emergency Director is not allowed additional time to declare after the time 
limit is exceeded. ! 

Note 6: If CONTAINMENT CLOSURE is re-established prior to exceeding the 30-minute time limit, declaration of a General 
Emergency is not required. I 

Table C-2 Adequate Core Cooling 

Core Submergence RPVwater level~ -158 in. (TAF) 
I 

I 
Core spray flow > 4,750 gpm from 

Spray Cooling 
a single subsystem 

I 
iAND 

R~V water level > -209 in. 

Table C-3 Containme~t Challenge Indications 
I 

I . 
• CONTAINMENT CLO~URE not established (Note 6) 

• PC hydrogen concentr~tion > 6% 
. I 

• UNPLANNED rise in P~ pressure 
! 

• Secondary Containme~t area radiation 
> 1,000 mR/hr (EOP-51 Table 10) 

I 

I 
Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling 

I 
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Definition(s): I 

CONTAINMENT CLOSURE - The actions tak~n to secure containment (Primary or Secondary) 
and their associated structures, systems, and :components as a functional barrier to fission 
product release under shutdown conditions. l 
Secondary Containment Closure requirementJ are defined in AP 0.50.5 Outage Shutdown 
Safety. \ 

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a 
I 

relatively short period of time regardless of mitigation or corrective actions. 

UNPLANNED - A parameter change or an evJnt that is not 1 ) the result of an intended 
evolution or 2) an expected plant response to ~ transient. The cause of the parameter change 
or event may be known or unknown. i 

I 
Basis: . · 

When RPV level drops to the top of active fuell(TAF) (an indicated RPV level of-158 in.), core 
uncovery starts to occur (ref. 1 ). The magnitude of this loss of water indicates that makeup 

I 

systems have not been effective and may not be capable of preventing further lowering of RPV 
water level resulting in core uncovery. I 
RPV level is normally monitored using the follo~ing instruments (ref. 1, 2): 

• Wide Range NBI-Ll-85A, 8 & C (-155 to i+-60 inches) 
! 

• Steam Nozzle Range NBI-Ll-92 (0 to +180 inches) 
I . 

• Fuel Zone Range NBI-Ll-91A, 8 & C (-3~0 to +60 inches) 

• Narrow Range RFC-Ll-94A, B & C (0 to i60 inches) 

• Shutdown Range NBI-Ll-86 (0 to +400 in:ches) 

Procedure 2.4RXLVL provides guidance for errlatic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instrument may be used for level indication in the 
EOPs/SAGs. I 

4,721 gpm (rounded to 4750 gpm for readability) is the design core spray flow. This is the 
adequate core spray flow required to assure adequate core cooling, under cold conditions, 
provided that flow is obtained by a single core ~pray subsystem and RPV water level is above 
the elevation of the jet pump suction (-209 in.) ~ref. 3). 

I 

Four conditions are associated with a challenge to Containment integrity: 
I 

• CONTAINMENT CLOSURE is not established. 
I 

• In the early stages of a core uncovery e~ent, it is unlikely that hydrogen buildup due to a 
core uncovery could result in an explosi'{e mixture of gases in the Primary Containment. 
However, Primary Containment monitoring and/or sampling should be performed to 

I 
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verify this assumption and a General E~ergency declared if it is determined that 
hydrogen concentration has exceeded the minimum necessary to support a hydrogen 
explosion - 6% (deflagration) (ref. 3). I 

• Any UNPLANNED rise in Primary Containment pressure in the Cold Shutdown or 
Refueling mode indicates a potential lo~s of CONTAINMENT CLOSURE capability. 
UNPLANNED Primary Containment prJssure rise indicates CONTAINMENT CLOSURE 

I 

cannot be assured and the Primary Co~tainment cannot be relied upon as a barrier to 
fission product release. , 

• 1,000 mR/hr is the Secondary Containrhent Maximum Safe Operating radiation value. 
Exceeding this value is indicative of pr9blems in the Secondary Containment that are 
spreading. The locations into which th~ primary system discharge is of concern 
correspond to the areas addressed in BOP-5A, Secondary Containment Control, 
Table 10. As indicated by NOTE 5 in EpP-5A, Table 10, RP Surveys and ARM 
Teledosimetry System may be used for:these indications (ref. 4). 

I 
This EAL addresses the inability to restore and maintain reactor vessel level above the top of 
active fuel with containment challenged. This condition represents actual or IMMINENT 
substantial core degradation or melting with pdtential for loss of containment integrity. 
Releases can be reasonably expected to exce~d EPA PAG exposure levels offsite for more 
than the immediate site area. I 
Following an extended loss of core decay heat! removal and inventory makeup, decay heat will 
cause reactor coolant boiling and a further red~ction in reactor vessel level. If RPV level 
cannot be restored, fuel damage is probable. \ 

With CONTAINMENT CLOSURE not establish~d, there is a high potential for a direct and 
unmonitored release of radioactivity to the environment. If CONTAINMENT CLOSURE is re­
established prior to exceeding the 30-minute ti&,e limit, then declaration of a General 
Emergency is not required. I 
This EAL addresses concerns raised by Generic Letter 88-17, Loss of Decay Heat Removal; 
SECY 91-283, Evaluation of Shutdown and LoW Power Risk Issues; NUREG-1449, Shutdown 
and Low-Power Operation at Commercial Nuc/~ar Power Plants in the United States; and 
NUMARC 91-06, Guidelines for Industry Actio~s to Assess Shutdown Management. 

Reference(s): ; 
i 

1. Instrument Operating Procedure 4.6.1, Reactor Vessel Water Level Indication 
I 

2. Abnormal Procedure 2.4RXLVL, RPV Water Level Control Trouble 
3. AMP-TBD00 PSTG/SATG Technical Basis\ 
4. EOP-5A, Secondary Containment Control, Table 10 

I 

5. NEI 99-01 CG1 

i 
Page 8'fl, of 258 

' 



COOPER 
NUCLEAR 

EAL Technical Bases Document 

Revision XX 
STATION 

Attachment 1 - Emergendy Action Level Technical Bases 
I 

Category: C - Cold Shutdown / [Refueling System Malfunction 

Subcategory: 1 - RPV Level 1 

Loss of RPV invento~ affecting fuel clad integrity with containment Initiating Condition: 
challenged \ 

EAL: 
I 

CG1 .2 General Emergency \ 

RPV level cannot be determined for~ 30 min. (Note 1) 
AND I 

Core uncovery is indicated by EITHER of thJ following: 
I 

• UNPLANNED rise in torus level of sufficient magnitude to indicate core uncovery 
! 

• Visual observation of UNISOLABLE RCS leakage of sufficient magnitude to indicate 
core uncovery 

AND 

Any Containment Challenge indication, Tabl~ C-3 
I 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. T~e Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. i 

Note 6: If CONTAINMENT CLOSURE is re-establish~d prior to exceeding the 30-minute time limit, declaration 
of a General Emergency is not required. 

1 

I 

Table C-3 Containmert Challenge Indications 

• CONTAINMENT CLO~URE not established (Note 6) 

• PC hydrogen concentration> 6% 
I 

• UNPLANNED rise in PC pressure 

• Secondary Containme~t area radiation 
> 1,000 mR/hr (EOP-5'f' Table 10) 

Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling 

Definition(s): 

CONTAINMENT CLOSURE- The actions takeh to secure containment (Primary or Secondary) 
and their associated structures, systems, and 9omponents as a functional barrier to fission 
product release under shutdown conditions. ! 

l 

! 
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' 

Secondary Containment Closure requirements are defined in AP 0.50.5 Outage Shutdown 
I 

Safety. . . \ 

IMMINENT - The trajectory of events or condi~ions is such that an EAL will be met within a 
relatively short period of time regardless of mitigation or corrective actions. 

I 

UNISOLABLE - An open or breached system \line that cannot be isolated, remotely or locally. 

UNPLANNED - A parameter change or an event that is not 1) the result of an intended 
evolution or 2) an expected plant response to la transient. The cause of the parameter change 
or event may be known or unknown. i 
Basis: 

In this EAL, all water level indication is unavailable and the RPV inventory loss should be 
detected by leakage indications of a magnitude that may result in core uncovery. With RHR 
System operating in the Shutdown Cooling Mode, an unexplained rise in torus water level 
could be indicative of RHR valve misalignment or leakage (ref. 1 ). Visual observation of 
leakage from systems connected to the RCS ih areas outside the Primary Containment that 
cannot be isolated could be indicative of a loss of RPV inventory. 

I 

RPV level is normally monitored using the to11Jwing instruments (ref. 2, 3): 
, I 

• Wide Range NBI-Ll-85A, B & C (-155 to\+60 inches) 
I 

• Steam Nozzle Range NBI-Ll-92 (0 to +1 ~O inches) 

• Fuel Zone Range NBI-Ll-91A, B & C (-320 to +60 inches) 

• Narrow Range RFC-Ll-94A, B & C (0 to t60 inches) 

• Shutdown Range NBI-Ll-86 (0 to +400 inches) 

Procedure 2.4RXL VL provides guidance for er~atic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instrJment may be used for level indication in the 
EOPs/SAGs. \ 

Four conditions are associated with a challeng~ to Containment integrity: 

• CONTAINMENT CLOSURE is not estaJlished. 

• In the early stages of a core uncovery etent, it is unlikely that hydrogen buildup due to a 
core uncovery could result in an explosive mixture of gases in the Primary Containment. 
However, Primary Containment monitori1ng and/or sampling should be performed to 
verify this assumption and a General Erl]lergency declared if it is determined that 
hydrogen concentration has exceeded t~e minimum necessary to support a hydrogen 
explosion - 6% (deflagration) (ref. 4). I 

• Any UNPLANNED rise in Primary Containment pressure in the Cold Shutdown or 
Refueling mode indicates a potential los~ of CONTAINMENT CLOSURE capability. 
UNPLANNED Primary Containment pre~sure rise indicates CONTAINMENT CLOSURE 

I 
I 
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cannot be assured and the Primary Co • tainment cannot be relied upon as a barrier to 
fission product release. 

• 1,000 mR/hr is the Secondary Containment Maximum Safe Operating radiation value. 
Exceeding this value is indicative of proiblems in the Secondary Containment that are 
spreading. The locations into which th~ primary system discharge is of concern 
correspond to the areas addressed in EOP-5A, Secondary Containment Control, 
Table 10. As indicated by NOTE 5 in EbP-5A, Table 10, RP Surveys and ARM 
Teledosimetry System may be used forlthese indications (ref. 5). 

This EAL addresses the inability to restore and maintain reactor vessel level above the top of 
active fuel with containment challenged. This bondition represents actual or IMMINENT 
substantial core degradation or melting with potential for loss of containment integrity. 
Releases can be reasonably expected to excee

1

· d EPA PAG exposure levels offsite for more 
than the immediate site area. I . 
Following an extended loss of core decay heat removal and inventory makeup, decay heat will 

I 

cause reactor coolant boiling and a further reduction in reactor vessel level. If RPV level 
cannot be restored, fuel damage is probable. ' 

With CONTAINMENT CLOSURE not establis~ed, there is a high potential for a direct and 
unmonitored release of radioactivity to the environment. If CONTAINMENT CLOSURE is re­
established prior to exceeding the 30-minute titne limit, then declaration of a General 
Emergency is not required. 

The 30-minute criterion is tied to a readily recognizable event start time (i.e., the total loss of 
ability to monitor level), and allows sufficient time to monitor, assess and correlate reactor and 

I 

plant conditions to determine if core uncovery ~as actually occurred (i.e., to account for various 
accident progression and instrumentation uncertainties). It also allows sufficient time for 
performance of actions to terminate leakage, recover inventory control/makeup equipment 
and/or restore level monitoring. I · . 

The inability to determine RPV level may be c~used by instrumentation and/or power failures, 
or water level dropping below the range of avajlable instrumentation. If water level cannot be 
determined, operators may determine that an inventory loss is occurring by observing changes 

I 

in torus level or visual observation of RCS leakage of a magnitude that may result in core 
uncovery. [ 

This EAL addresses concerns raised by Generiic Letter 88-17, Loss of Decay Heat Removal; 
SECY 91-283, Evaluation of Shutdown and Low Power Risk Issues; NUREG-1449, Shutdown 
and Low-Power Operation at Comm~rcial Nuclear Power Plants in the United States; and 
NUMARC 91-06, Guidelines for Industry Actio1s to Assess Shutdown Management. 

Reference(s): .I 
1. System Operating Procedure 2.2.69, Residual Heat Removal System 
2. Instrument Operating Procedure 4.6.1, Rea'ctor Vessel Water Level Indication 

I 
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I 
3. Abnormal Procedure 2.4RXL VL, RPV Water Level Control Trouble 
4. AMP-TBD00, Step PC/H I 

I 

5. EOP-5A, Secondary Containment Control, \Table 10 
6. NEI 99-01 CG1 

I 
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I 
I 

C - Cold Shutdown / Refueling System Malfunction 
I 

2 - Loss of Critical AC Power 
I 

Initiating Condition: Loss of all but one Ac;, power source to critical buses for 15 minutes or 
longer ' 

EAL: 

CU2.1 Unusual Event 

AC power capability, Table C-4, to critical 4160V buses 1 F and 1 G reduced to a single 
power source for~ 15 min. (Note 1) I 

AND 
1 

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

Note 1: The Emergency Director should declare the Jvent promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 1 

I 
I 

Table C-4 AC Power Sources 

Offsite [ 

• Startup Station Servic~ Transformer 
• Emergency Station Service Transformer 
• Back-feed 345 kV line ria Main Power Transformer to 

Normal Station Service Transformer (if already 
I 

established) · 

Onsite 

• DG-1 
• DG-2 

Mode Applicability: [ 

4 - Cold Shutdown, 5 - Refueling, DEF - Defueled 
i 

Deflnition(s): [ . 

SAFETY SYSTEM - A system required for saf~ plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CF\R50.2): 

I 
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Those structures, systems and components thJt are relied upon to remain functional during 
and following design basis events to assure: [ 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor Jnd maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the bonsequences of accidents which could result 
in potential offsite exposures. j 

Basis: 

This EAL describes a significant degradation o I offsite and onsite AC power sources such that 
any additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In 
this condition, the sole AC power source may b1e powering one, or more than one, train of 
safety:-related equipment. I 

When in the cold shutdown, refueling, or defuel
1

ed mode, this condition is not classified as an 
Alert because of the increased time available to restore another power source to service. 
Additional time is available due to the reduced tore decay heat load, and the lower 
temperatures and pressures in various plant sy~tems. Thus, when in these modes, this 
condition is considered to be a potential degradation of the level of safety of the plant. 

An "AC power source" is a source recognized irl AOPs and EOPs, and capabie of supplying 
required power to a critical bus. Two examples of this condition are presented below: 

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

• A loss of emergency power sources (e.gl., onsite diesel generators) with a single train of 
critical buses being back-fed from an offsite power source. 

I 
The 4160V Critical Buses 1 F (Div 1) and 1 G (D

1

iv 2) are the plant essential, safety-related 
emergency buses. Each can be energized marually and separately by any of the following 
off-site sources of power (ref. 1, 2, 3, 4): · 

• Startup Transformer - The Startup Trans~ormer provides a source of off-site AC power to 
the entire Auxiliary Power Distribution System adequate for the startup operation or 
shutdown operation of the station. The S~artup Transformer is the preferred source of 
off-site AC power to the station wheneve~ the main generator is off-line. The Startup 
Transformer is energized from the 161 kV Switchyard. The transformer is normally left 
energized at all times to provide for quick automatic transfer of the 4160V auxiliaries to 
the Startup Transformer in the event that the station Normal Transformer fails or that the 
main generator trips off-line. 
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I 
! 

• Emergency Transformer - The Emergency Transformer is the primary off-site AC power 
source to essential station loads. During jnormal station operation, the Emergency 
Transformer is energized by either the 69

1 
kV transmission line from OPPD or the Cooper 

161 kVtransformerT-6. As such, it supplies 4160V Switchgear 1F and/or 1G in the 
I 

event that the Normal Transformer and Startup Transformer are not available for service. 
Use of the Emergency Transformer also ~Hows portions of the 345 kV System to be 
removed from service for inspection, testihg, and maintenance. 

I 
• Back-feeding power from the 345 kV line ithrough the Main Power Transformer to the 

Normal Transformer. The Normal Transformer is the normal source of AC power to the 
station when the Main Generator is on-linb above 20% (160 MWe) electrical power. The 
transformer is energized during Main Ger')erator operation through the Isolated Phase 
Buses that feed the Main Power Transformers. The time required to establish the back-

1 

feed is likely longer than the 15 minute interval. If off-normal plant conditions have 
already established the back-feed its power to the safety-related buses may be 
considered an off-site power source. · 

On-site power sources, under cold plant conditibns, are the emergency diesel generators 
(DG-1 and DG-2) (ref. 5). : 

Fifteen minutes was selected as a threshold to ~xclude transient or momentary losses of 
. I . 

power. I 

The subsequent loss of the remaining single power source would escalate the event to an Alert 
in accordance with EAL CA2.1. 

This EAL is the cold condition equivalent of the hot condition EAL SA 1 .1. 

Reference(s): 

1. System Operating Procedure 2.2.15, Startup Transformer 

2. System Operating Procedure 2.2.16, NormJ1 Station Service Transformer 
I 

3. System Operating Procedure 2.2.17, Emergency Station Service Transformer 
i 

4. System Operating Procedure 2.2.18, 4160VI Auxiliary Power Distribution System 

5. System Operating Procedure 2.2.20, Standby AC Power System (Diesel Generator) 

6. NEI 99-01 CU2 I 
I 

I 

I 
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Category: 

Subcategory: 

Initiating Condition: 

EAL: 

CA2.1 Alert 

C - Cold Shutdown / iefueling System Malfunction 

2 - Loss of ESF AC Power 

Loss of all offsite and ~II onsite AC power to critical buses for 15 
minutes or longer I 

Loss of all offsite and all onsite AC power to critical 4160V buses 1 F and 1 G for ;;:: 15 min. 
(Note 1) I 

Note 1: The Emergency Director should declare the epent promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded, The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling, DEF - Defueled 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, incluqing the ECCS. These are typically systems 
classified as safety-related (as defined in 10C,R50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: I 

(1) The integrity of the reactor coolant pres~ure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate thelconsequences of accidents which could result. 
in potential offsite exposures. • 

Basis: I · 

This EAL addresses a total loss of AC power that compromises the performance of all 
SAFETY SYSTEMS requiring electric power inbluding those necessary for emergency core 
cooling, containment heat removal/pressure co

1

1ntrol, spent fuel heat removal and the ultimate 
heat sink. 

When in the cold shutdown, refueling, or defueled mode, this condition is not classified as a 
Site Area Emergency because of the increase~ time available to restore an emergency bus to 
service. Additional time is available due to the !reduced core decay heat load, and the lower 
temperatures and pressures in various plant systems. Thus, when in these modes, this 
condition represents an actual or potential substantial degradation of the level of safety of the 
plant. 
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I 
The 4160V Critical Buses 1 F (Div 1) and 1 G (Div 2) are the plant essential, safety-related 
emergency buses. Each can be energized m~nually and separately by any of the following 
off-site sources of power (ref. 1, 2, 3, 4): ! 

• Startup Transformer - The Startup Transformer provides a source of off-site AC power to 
the entire Auxiliary Power Distribution System adequate for the startup operation or 
shutdown operation of the station. The Startup Transformer is the preferred source of 
off-site AC power to the station whenever the main generator is off-line. The Startup 
Transformer is energized from the 161 kV Switchyard. The transformer is normally left 

I 

energized at all times to provide for quick automatic transfer of the 4160V auxiliaries to 
the Startup Transformer in the event tha~I the station Normal Transformer fails or that the 
main generator trips off-line. 

I • 

• Emergency Transformer - The Emergenpy Transformer is the primary off-site AC power 
source to essential station loads. During normal station operation, the Emergency 
Transformer is energized by either the 69 kV transmission line from OPPD or the Cooper 
161 kV transformer T-6. As such, it supplies 4160V Switchgear 1 F and/or 1 G in the 
event that the Normal Transformer and ~tartup Transformer are not available for service. 
Use of the Emergency Transformer also I allows portions of the 345 kV System to be 
removed from service for inspection, testing, and maintenance. 

• Back-feeding power from the 345 kV lind through the Main Power Transformer to the 
Normal Transformer. The Normal Transformer is the normal source of AC power to the 
station when the Main Generator is on-li~e above 20% (160 MWe) electrical power. The 
transformer is energized during Main Generator operation through the Isolated Phase 
Buses that feed the Main Power Transformers. The time required to establish the back­
feed is likely longer than the 15-minute i~terval. If off-normal plant conditions have 
already established the back-feed its power to the safety-related buses may be 
considered an off-site power source. I 

On-site power sources are the emergency die&el generators (DG-1 and DG-2) (ref. 5). 

Also under this EAL, provided the 15-minute in~erval can be met, credit can also be taken for 
non-safety-related power sources provided that operation of those sources is controlled in 
accordance with abnormal or emergency operating procedures (e.g., Supplemental Diesel 
Generator [SDP]) (ref. 6), or beyond design ba~is accident response guidelines (e.g., FLEX 
support guidelines) (ref. 7, 8). Such power soJrces should generally meet the "Alternate ac 
source" definition provided in 1 0CFR50.2. 

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

Escalation of the emergency classification leve would be via IC CS1 or AS1. 

This EAL is the cold condition equivalent of the\ hot condition EAL SS1 .1. 

Reference(s): 
I 

1. System Operating Procedure 2.2.15, Startup Transformer 
i 
' 
I 
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2. System Operating Procedure 2.2.16, Nor~al Station Service Transformer 

3. System Operating Procedure 2.2.17, Emetgency Station Service Transformer 

4. System Operating Procedure 2.2.18, 4160:V Auxiliary Power Distribution System 

5. System Operating Procedure 2.2.20, Stan~by AC Power System (Diesel Generator) 
! 

6. EPFAQ 2015-015 [ 

7. FLEX Support Guideline 5.10FLEX.07 4190v "F" Bus Tie-In with Off-Site Generator 

8. FLEX Support Guideline 5.1 0FLEX.08 416pV "G" Bus Tie-In with Off-Site Generator 

9. NEI 99-01 CA2 I 
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Category: C - Cold Shutdown / Refueling System Malfunction 
I 

I 
Subcategory: 3- RCS Temperature 

I 
Initiating Condition: UNPLANNED rise in RI CS temperature 

EAL: 

CU3.1 Unusual Event \ 

UNPLANNED rise in RCS temperature to ~ 212°F 
I 
' 

Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling 

Definition(s): I 
CONTAINMENT CLOSURE- The actions taken to secure containment (Primary or Secondary) 
and their associated structures, systems, and 

1

components as a functional barrier to fission 
product release under shutdown conditions. ! 

Secondary Containment Closure requirementJ are defined in AP 0.50.5 Outage Shutdown 
Safety. I 

! 
UNPLANNED - A parameter change or an event that is not 1) the result of an intended 
evolution or 2) an expected plant response to ~ transient. The cause of the parameter change 
or event may be known or unknown. 

Basis: 
I 

Several instruments are capable of providing i?dication of RPV temperature with respect to the 
Technical Specification cold shutdown tempe~ture limit (212°F) (ref. 1 ). These include (ref. 2, 

3): . I 
• NBI-TR-89, REACTOR VESSEL METAL TEMPERATURE RECORDER (Panel 9-21 ). 

• Vessel Drain, PMIS Point M180, or NBljTR-89 - Point 07 if M180 is not available. 

• Vessel Bottom Head, PMIS Point M184; or NBI-TR-89 - Point 11 if M184 is not 
available. i 

• Bottom Head Adjacent to Support Skirt, PMIS Point M183, or NBI-TR-89 - Point 10. 

• RR-TR-165, RR SUCTION & FEEDWATER TEMP (Panel 9-4). 

PMIS Points M174 through M185 can be used ~o monitor RPV temperatures. Thermocouples 
associated with computer Points M180, M183, and M185 do not respond as quickly nor 
register as high a temperature as other thermobouples due to their locations. 

I 

Page 9r of 258 
I 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 
i 

lnservice leak testing, hydrostatic testing, andj control rod scram time testing in which RCS 
temperature is intentionally raised above 2121F per Technical Specification LCO 3.10.1 are not 
applicable to this EAL (ref. 4). · 

This EAL addresses an UNPLANNED increase in RCS temperature greater than or equal to 
the Technical Specification cold shutdown tern\· perature limit and represents a potential 
degradation of the level of safety of the plant. If the RCS is not intact and CONTAINMENT 
CLOSURE is not established during this eveni, the Emergency Director should also refer to 
EAL CA3.1. . \ 

A momentary UNPLANNED excursion above the Technical Specification cold shutdown 
temperature limit when the heat removal function is available does not warrant a classification. 

This EAL involves a loss of decay heat removil capability, or an addition of heat to the RCS in 
excess of that which can currently be removed, such that reactor coolant temperature cannot 
be maintained below the cold shutdown tempJrature limit specified in Technical Specifications. 
During this condition, there is no immediate th~eat of fuel damage because the core decay 
heat load has been reduced since the cessation of power operation. 

I 
During a refueling outage, the level in the reaqtor vessel will normally be maintained at or 
above the reactor vessel flange. Refueling evolutions that lower water level below the reactor 

I 

vessel flange are carefully planned and controlled. A loss of forced decay heat removal at 
reduced inventory may result in a rapid increa~e in reactor coolant temperature depending on 
the time after shutdown. I 
Escalation to Alert would be via IC CA 1 based 10n an inventory loss or IC CA3 based on 
exceeding plant configuration-specific time criteria. 

Reference(s): i 
1. Technical Specifications Table 1.1-1 \ 
2. General Operating Procedure 2.1.1, Startuw Procedure 

3. System Operating Procedure 2.2.69.2, RH' System Shutdown Operations 
4. Technical Specifications LCO 3.10.1 i 
5. NEI 99-01 CU3 

I 
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Category: C - Cold Shutdown / R~fueling System Malfunction 
I 

Subcategory: 3 - RCS Temperature j 

Initiating Condition: UNPLANNED rise in RCIS temperature 

EAL: 

CU3.2 · Unusual Event I 

Loss of all RCS temperature and RPV water lfvel indication for~ 15 min. (Note 1) 

Note 1: The Emergency Director should declare the etent promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. Th~ Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. J 

Mode Applicability: 

4 - Cold Shutdown, 5- Refueling 

Definition(s): 

CONTAINMENT CLOSURE - The actions taken to secure containment (Primary or Secondary) 
and their associated structures, systems, and domponents as a functional barrier to fission 
product release under shutdown conditions. 

Secondary Containment Closure requirements are defined in AP 0.50.5 Outage Shutdown 
Safety. 

Basis: 

This EAL addresses the inability to determine 
I 
CS temperature and level, and represents a 

potential degradation of the level of safety of thle plant. 

This EAL reflects a condition where there has been a significant loss of instrumentation 
capability necessary to monitor RCS condition~ and operators would be unable to monitor key 
parameters necessary to assure core decay hJat removal. During this condition, there is no 
immediate threat of fuel damage because the dare decay heat load has been reduced since 
the cessation of power operation. j 

RPV level is normally monitored using the following instruments (ref.1, 2): 

• Wide Range NBI-Ll-85A, B & C (-155 to t60 inches) 

• Steam Nozzle Range NBI-Ll-92 (0 to +1~0 inches) . 

• Fuel Zone Range NBI-Ll-91A, B & C (-320 to +60 inches) 

• Narrow Range RFC-Ll-94A, B & C (0 to {60 inches) 

• Shutdown Range NBI-Ll-86 (0 to +400 inf hes) 

I 

I 
I 
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RPV level monitoring also includes the ability tl monitor level visually in Refueling Mode 
consistent with escalation EAL CA2.1. j 

Procedure 2.4RXLVL provides guidance for ernftic or unexplained RPV water level changes. 
EOP/SAG Caution #1 indicates when an instru ent may be used for level indication in the 
EOPs/SAGs. 

Several instruments are capable of providing indication of RPV temperature with respect to the 
Technical Specification cold shutdown temperJture limit (212°F) (ref. 5). These include (ref. 3, 
4): 

• NBI-TR-89, REACTOR VESSEL METAIL TEMPERATURE RECORDER (Panel 9-21 ). 

• Vessel Drain, PMIS Point M180, or NBIJTR-89 - Point 07 if M180 is not available. 

• Vessel Bottom Head, PMIS Point M184,I or NBI-TR-89 - Point 11 if M184 is not 
available. 

• Bottom Head Adjacent to Support Skirt, PMIS Point M183, or NBI-TR-89 - Point 10. 

• HR-TR-165, RR SUCTION & FEEDWA~ER TEMP (Panel 9-4). 

PMIS Points M174 through M185 can be used to monitor RPV temperatures. Thermocouples 
associated with computer Points M180, M183, and M185 do not respond as quickly nor 
register as high a temperature as other thermo ouples due to their locations. 

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

Escalation to Alert would be via IC CA 1 based 
1

on an inventory loss or IC CA3 based on 
exceeding plant configuration-specific time criteria. 

Reference(s): I 

1. Abnormal Procedure 2.4RXL VL, RPV Water Level Control Trouble 

2. Instrument Operating Procedure 4.6.1, ReJctor Vessel Water Level Indication 
I . 

3. General Operating Procedure 2.1.1, Startu~ Procedure 
I 

4. System Operating Procedure 2.2.69.2, RHfR System Shutdown Operations 

5. Technical Specifications Table 1.1-1 

6. NEI 99-01 CU3 
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Category: C - Cold Shutdown I Rrfueling System Malfunction 

Subcategory: 3- RCS Temperature 

Initiating Condition: Inability to maintain plant in cold shutdown 

EAL: 

CA3.1 Alert 

UNPLANNED rise in RCS temperature to ~ 212°F for> Table C-5 duration 
(Note 1) 

OR 

UNPLANNED RPV pressure rise > 10 psig 

Note 1: The Emergency Director should declare the event promptly upon determining that the applicable time 
has been exceeded, or will likely be exceedJd. The Emergency Director is not allowed additional time 
to declare after the time limit is exceeded. ] 

Table C-5 RCS HeattUP Duration Thresholds 
I 

RCS Status 
CONTAINMENT Heat-up Duration I 

CLOSURE Status 
I 

Intact IN/A 60 min.* 

Not intact estrblished 20 min.* 

not ~stablished O min. 
I 

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

pplicability: 

Shutdown, 5 - Refueling 

Mode A 

4- Cold 

Definit ion(s): 

CONTAINMENT CLOSURE - The actions taken to secure containment (Primary or Secondary) 
and their associated structures, systems, and domponents as a functional barrier to fission 
product release under shutdown conditions. 

Secondary Containment Closure requirements are defined in AP 0.50.5 Outage Shutdown 
Safety. 

RCS INTACT - The RCS should be considered intact when the RCS pressure boundary is in 
its normal condition for the cold shutdown mod of operation (e.g., no freeze seals or nozzle 
dams). 
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UNPLANNED - A parameter change or an evelt that is not 1 ) the result of an intended 
evolution or 2) an expected plant response to J transient. The cause of the parameter change 
or event may be known or unknown. I 

Bu~: . 

In the absence of reliable RCS temperature indication caused by the loss of decay heat 
removal capability, classification should be bas~ed on the RCS pressure rise criteria when the 
RCS is intact in Mode 4 or based on time to bo'I data when in Mode 5 or the RCS is not intact 
in Mode 4 (ref. 7). 

This EAL addresses conditions involving a loss
1 

of decay heat removal capability or an addition 
of heat to the RCS in excess of that which can purrently be removed. Either condition 
represents an actual or potential substantial degradation of the level of safety of the plant. 

A momentary UNPLANNED excursion above t~e Technical Specification cold shutdown 
temperature limit (ref. 6) when the heat removal function is available does not warrant a 
classification. I · 

The RCS Heat-up Duration Thresholds table addresses an increase in RCS temperature when 
I 

CONTAINMENT CLOSURE is established but the RCS is not intact. The 20-minute criterion 
was included to allow time for operator action tt address the temperature increase. 

The RCS Heat-up Duration Thresholds table also addresses an increase in RCS temperature 
with the RCS intact. The status of CONTAINMENT CLOSURE is not crucial in this condition 
since the intact RCS is providing a high pressu~e barrier to a fission product release. The 60-
minute time frame should allow sufficient time tp address the temperature increase without a 
substantial degradation in plant safety. I 

Finally, in the case where there is an increase in RCS temperature, the RCS is not intact and 
CONTAINMENT CLOSURE is not established,lno heat-up duration is allowed (i.e., O minutes). 
This is because 1) the evaporated reactor coolant may be released directly into the 

I 

containment atmosphere and subsequently to the environment, and 2) there is reduced reactor 
coolant inventory above the top of irradiated fuel. 

! 

The RCS pressure rise threshold provides a pressure-based indication of RCS heat.:up in the 
absence of RCS temperature monitoring capa~ility . 

. A 1 O psig RPV pressure increase can be read In (ref. 1, 2): 

• RFC-Pl-90A (Panel 9-5, 0 - 1200 psig). 

• RFC-Pl-908 (Panel 9-5, 0 - 1200 psig). . 

• RFC-Pl-90C (Panel 9-5, 0 - 1200 psig). 

• Reactor pressure on PMIS Point 8025. 
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Several instruments are capable of providing i I dication of RPV temperature with respect to the 
Technical Specification cold shutdown temperrture limit (212°F) (ref. 6). These include (ref. 3, 
4): 

• NBI-TR-89, REACTOR VESSEL META TEMPERATURE RECORDER (Panel 9-21). 

• Vessel Drain, PMIS Point M180, or NBl-[ITR-89 - Point 07 if M180 is not available. 

• Vessel Bottom Head, PMIS Point M184 or NBI-TR-89 - Point 11 if M184 is not 

available. 1 
• Bottom Head Adjacent to Support Skirt, PMIS Point M183, or NBI-TR-89 - Point 10. 

• RR-TR-165, RR SUCTION & FEEDWA ER TEMP (Panel 9-4). 

PMIS Points M174 through M185 can be used to monitor RPV temperatures. Thermocouples 
associated with computer Points M180, M183, and M185 do not respond as quickly nor 
register as high a temperature as other therm1couples due to their locations. 

lnservice leak testing, hydrostatic testing, and control rod scram time testing in which RCS 
I 

temperature is intentionally raised above 212°1FI per Technical Specification LCO 3.10.1 are not 
applicable to this EAL (ref. 5). 

Escalation of the emergency classification level would be via IC CS1 or AS1. 

Reference(s): 

1. Instrument Operating Procedure 4.6.2, Reactor Vessel Pressure Indication 

2. Emergency Procedure 5.9SAMG, Severe Accident Management Guidance, Technical 
Support Guidelines attachment (CPA TSG)\ 

3 General Operating Procedure 2.1.1, Startu~ Procedure 

4. System Operating Procedure 2.2.69.2, RHfR System Shutdown Operations 

5. Technical Specifications LCO 3.10.1 

6. Technical Specifications Table 1.1-1 

7. AP 2.4SDC Shutdown Cooling Abnormal, Attachment 5, Time to Core Boiling/Time to Core 
Uncovery 

8. NEI 99-01 CA3 
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' I 

Category: C - Cold Shutdown / Refueling System Malfunction 

4 - Loss of Vital DC Po~er Subcategory: 
I 

Initiating Condition: Loss of vital DC power for 15 minutes or longer 

EAL: I 

CU4.1 Unusual Event 
I 

Indicated voltage is < 105 VDC on required Technical Specification vital 125 VDC bus 
1A or 18 for=?: 15 min. (Note 1) I 

Note 1: The Emergency Director should declare the e~ent promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. ! 

Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling 

Definition(s): 

I 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, includ ng the ECCS. These are typically systems 
classified as safety-related (as defined in 10CF 50.2): 

Those structures, systems and components thJt are relied upon to remain functional during 
and following design basis events to assure: I 

(1) The integrity of the reactor coolant pres,ure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 
I 

(3) The capability to prevent or mitigate the bonsequences of accidents which could result 
in potential offsite exposures. 

Basis: 

This EAL addresses a loss of vital DC power which compromises the ability to monitor and 
, control operable SAFETY SYSTEMS when thelplant is in the cold shutdown or refueling mode. 
In these modes, the core decay heat load has oeen significantly reduced, and coolant system 
temperatures and pressures are lower; these cbnditions increase the time available to restore 
a vital DC bus to service. Thus, this condition i~ considered to be a potential degradation of 
the level of safety of the plant. 

As used in this EAL, "required" means the vita DC buses necessary to support operation of 
I 

the in-service, or operable, train or trains of SA~ETY SYSTEM equipment as required by 
Technical Specifications (ref. 1 ). For example, if Train A is out-of-service (inoperable) for 
scheduled outage maintenance work and Train B is in-service (operable), then a loss of Vital 
DC power affecting Train B would require the d

1

eclaration of an Unusual Event. A loss of Vital 
DC power to Train A would not warrant an em7rgency classification. 

I 
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I 
Fifteen minutes was selected as a threshold to 

1

exclude transient or momentary power losses. 

105 VDC is the minimum design bus voltage (ref. 2, 5). 

The 125 VDC System supplies DC power to cohventional station emergency equipment and 
I 

selected Safeguard System loads. 125 VDC Distribution Panels supply control and instrument 
I 

power for annunciators, control logic power and protective relaying. 

If 125 VDC Distribution Panel A is lost, the folloll ing major equipment is affected: RRMG A 
speed and breaker control, 4160V Bus 1 A, 1 E, and 1 F breaker control and undervoltage 
logics, 480V Bus 1A and 1 F breaker control, the right light in all Control Room annunciators, 
annunciator panels for Water Treatment, RHR f,.. Gland Water, Auxiliary Steam Boiler C, DG-1 
starting and breaker control logics, CS A, RClq, and RHR A control logics, TIP valve control 
monitors, main generator voltage regulation, RIF

1

. PT A trip logic, and ARI solenoid valve power 
(ref. 5). 

If 125 VDC Distribution Panel Bis lost, the follo
1

wing major equipment is affected: RRMG B 
speed and breaker control, 4160V Bus 1 B and 11 G breaker control and undervoltage logics, 
480V Bus 1 B and 1 G breaker control, the left li9ht in all Control Room annunciators, 
annunciator panels for ALRW, RHR B Gland 1ater, Auxiliary Steam Boiler D, DG-2 starting 
and breaker control logics, CS B, HPCI, and R~R B control logics, main generator trip logic, 
main generator and transformer protective relaying, bypass valves fail to control pressure after 
turbine trip, and RFPT B trip logic. I 

I 
Battery chargers receive their power from 460~ critical motor control centers. Each 125 VDC 
bus receives power from either a 125 VDC battery or a 125 VDC battery charger. The 250 
VDC System supplies DC power to convention11 station emergency equipment and selected 

I 

Safeguard System loads. Although 250 VDC Buses 1A and 1 B provide vital DC emergency 
power, 250 VDC Safety System loads (such asj motor operated valves) also require 125 VDC 
control power. Loss of 125 VDC buses alone, therefore, would render most Safeguard System 
loads inoperable (ref. 3, 4, 5). I 

Depending upon the event, escalation of the emergency classification level would be via IC 
CA 1 or CA3, or an IC in Category A. 

This EAL is the cold condition equivalent of the hot condition EAL SS2.1. 

Reference(s): 

1. Technical Specifications 3.8.5 DC Sources l Shutdown 

2. Technical Specifications B 3.8.4 DC Sou'1s - Operating 

3. USAR Section Vlll-6.2 

4. USAR Section Vlll-6.3 

5. Emergency Procedure 5.3DC125, Loss of 125 VDC 

6. NEI 99-01 CU4 

I 
I 
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C - Cold Shutdown / Jefueling System Malfunction 

5 - Loss of Communic1tions 
- I 

Initiating Condition: Loss of all onsite or offijsite communications capabilities 

EAL: 

CU5.1 Unusual Event I 

Loss of all communication methods, Table C-6, for any of the following: 

• Onsite 

• State/Local 

• NRC 

Table C-6 Communication Methods 
I 

System Onsite State/ NRC Local 

Station Intercom System (Gaitronids) X 
I 

Site UHF Radio Consoles 
I 

X 

Alternate Intercom X 

CNS On-Site Cell Phone System X X X 

Telephone System (PBX) 
I 

X X X 

Local Telephones (C. 0. Lines) X X 

Satellite Telephones X X 

CNS State Notification TelephoneJ X 
I 

Federal Telecommunications Syst~m 
{FTS 2001) I 

X 

Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling, DEF - Defueled 
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Definition(s): 

None 

Basis: ') 

This EAL addresses a significant loss of on-site or offsite communications capabilities (ref. 1, 
2). While not a direct challenge to plant or personnel safety, this event warrants prompt 
notifications to State and local agencies and th~ NRC. 

This EAL should be assessed only when extradrdinary means are being utilized to make 
communications possible (e.g., use of non-plarit, privately owned equipment, relaying of on­
site information via individuals or multiple radio transmission points, individuals being sent to 
offsite locations, etc.). 

The first bullet addresses a total loss of the communications methods used in support of 
routine plant operations. 

The second bullet addresses a total loss of the communications methods used to notify all 
State and local agencies of an emergency declaration. The State and local agencies referred 
to here are the Nebraska State Patrol, Missouri! State Patrol, Atchison County Sheriff's 
Department and the Nemaha and Richardson G;ounty Sheriff's Departments. 

The third bullet addresses a total loss of the co I munications methods used to notify the NRC 
of an emergency declaration. 

This EAL is the cold condition equivalent of the hot condition EAL SU7.1. 

Reference(s): 

1. EPIP 5.7COMMUN, Communications, Erne gency Response Facility Communication 
Equipment attachment 

2. Emergency Plan for Cooper Nuclear Statio , Section 7.3 Communications Systems and 
Notification 

3. NEI 99-01 CU5 
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C - Cold Shutdown / Rbfueling System Malfunction 
! 

Subcategory: 6 - Hazardous Event Affecting Safety Systems 

Initiating Condition: Hazardous event affecting SAFETY SYSTEMS needed for the current 
operating mode · 

EAL: 

CA6.1 Alert I 

The occurrence of any Table C-7 hazardous event 

AND I 

Event damage has caused indications of degr1ded performance on one train of a SAFETY 
SYSTEM needed for the current operating more 

AND EITHER: . 

• · Event damage has caused indications of degraded performance to the redundant 
train of the SAFETY SYSTEM needed for the current operating mode 

• Event damage.has resulted in VISIBLE I DAMAGE to the redundant train of the 
SAFETY SYSTEM needed for the current operating mode 

(Notes 9, 10) I 

Note 9: 

Note 10: 

If the affected SAFETY SYSTEM train was alr~ady inoperable or out of service before the hazardous 
event occurred, then emergency classificationlis not warranted. 

If the hazardous event only resulted in VISIB~E DAMAGE, with no indications of degraded 
performance to at least one train of a SAFETYII SYSTEM, then this emergency classification is not 
warranted. 

I 
Table C-7 Hazardous Events 

I 

• Seismic event ( eart~quake) 

• Internal or external FLOODING event 

• High winds or tornado strike 

• FIRE 

• EXPLOSION 

• Other events with sirrilar hazard characteristics 
as determined by the Shift Manager 

I 
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Mode Applicability: 

4 - Cold Shutdown, 5 - Refueling 

Definition(s): 
I 

EXPLOSION- A rapid, violent and catastrophiclfailure of a piece of equipment due to -
combustion, chemical reaction or overpressuriz~tion. A release of steam (from high energy 
lines or components) or an electrical componerit failure (caused by short circuits, grounding, 
arcing, etc.) should not automatically be considered an explosion. Such events require a post­
event inspection to determine if the attributes of an explosion are present. 

i 
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 ~f smoke and heat are observed. 

FLOODING - A condition where water is enteri1g a room or area faster than installed 
equipment is capable of removal, resulting in a [rise of water level within the room or area. 

SAFETY SYSTEM - A system required for sate; plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 

I 

classified as safety-related (as defined in 1 0CF,R50.2): 

Those structures, systems and components th~t are relied upon to remain functional during 
and following design basis events to assure: I 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor l'I nd maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

I 
VISIBLE DAMAGE - Damage to a SAFETY SY[STEM train that is readily observable without 
measurements, testing, or analysis. The visual/ impact of the damage is sufficient to cause 
concern regarding the operability or reliability 9t the affected SAFETY SYSTEM train. 

Basis: I 
This EAL addresses a hazardous event that causes damage to SAFETY SYSTEMS needed 
for the current operating mode. In order to proJide the appropriate context for consideration of 
an ALERT classification, the hazardous event tnust have caused indications of degraded 
SAFETY SYSTEM performance in one train, ahd there must be either indications of 

I 

performance issues with the second SAFETY SYSTEM train or VISIBLE DAMAGE to the 
redundant train such that the potential exists tdr this redundant SAFETY SYSTEM train to 
have performance issues. In other words, in o~der for this EAL to be classified, the hazardous 
event must occur, at least one SAFETY SYSTEM train must have indications of degraded 

I . 

performance, and the second (redundant) SA~ETY SYSTEM train must have indications of 
degraded performance or VISIBLE DAMAGE such that the potential exists for performance 
issues. Note that this second SAFETY SYSTEIM train is from the same SAFETY SYSTEM that 

I 
I 
I 
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I 
has indications of degraded performance; commercial nuclear power plants are designed to be 
able to support single system issues without cortlpromising public health and safety from 
radiological events. / 

Indications of degraded performance addresse~ damage to a SAFETY SYSTEM train that is in 
service/operation since indications for it will be ~eadily available. The indications of degraded 
performance should be significant enough to cause concern regarding the operability or 
reliability of the SAFETY SYSTEM train. [ 

I 
VISIBLE DAMAGE addresses damage to a SA~ETY SYSTEM train that is not in 
service/operation and that potentially could cause performance issues. Operators will make 
this determination based on the totality of avail~ble event and damage report information. This 
is intended t? be a brief assessment not requi~i~~ _lengthy analysis or quantification of th~ 
damage. This VISIBLE DAMAGE should be s1gmf1cant enough to cause concern regarding the 

I 

operability or reliability of the SAFETY SYSTEM train. 

Escalation of the emergency classification level would be via IC CS1 or AS1. 

This EAL is the cold condition equivalent of the hot condition EAL SA8.1. 

Reference(s): 

1. EP FAQ 2016-002 
2. NEI 99-01 CA6 

I 
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I 
Category E - Independent Spent Fuel Storag1e Installation (ISFSI) 

! 
EAL Group: ANY (EALs in this category!• are applicable to any plant condition, hot or 

cold.) 

An independent spent fuel storage installation (ISFSI) is a complex that is designed and 
constructed for the interim storage of spent nucl~ar fuel and other radioactive materials 
associated with spent fuel storage. A significant! amount of the radioactive material contained 
within a canister must escape its packaging and enter the biosphere for there to be a 
significant environmental effect resulting from a~ accident involving the dry storage of spent 
nuclear fuel. I 

i 

An Unusual Event is declared on the basis of th~ occurrence of an event of sufficient 
magnitude that a loaded cask CONFINEMENT BOUNDARY is damaged or violated. 

! 
The CNS ISFSI is located wholly within the plarit PROTECTED AREA. Therefore, any security 
event related to the ISFSI is classified under C~tegory H1 security event related EALs. 
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ISFSI 

Subcategory: Confinement Boundary 

Initiating Condition: Damage to a loaded cask CONFINEMENT BOUNDARY 

EAL: 

I 
EU1 .1 Unusual Event ! 

I 
Damage to a loaded cask CONFINEMENT BOUNDARY as indicated by an on-contact 
radiation reading on the surface of a loaded s~ent fuel cask (HSM) 
> any of the following: [ 

• 1,300 mrem/hr at the HSM bird screen 

• 4 mrem/hr outside HSM door 

• 8 mrem/hr on end shield wall exterior 

Mode Applicability: 1

1 

All 

Definition(s): I 
CONFINEMENT BOUNDARY- The barrier(s) between spent fuel and the environment once 
the spent fuel is processed for dry storage. As j1elated to the CNS ISFSI, Confinement 
Boundary is defined as the NUHOMS Dry Shie ded Canister (DSC). 

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

This EAL addresses an event that results in da age to the CONFINEMENT BOUNDARY of a 
storage cask containing spent fuel. It applies t~ irradiated fuel that is licensed for dry storage 
beginning at the point that the loaded storage qask is sealed. The issues of concern are the 
creation of a potential or actual release path to !the environment, degradation of one or more 
fuel assemblies due to environmental factors, and configuration changes which could cause 
challenges in removing the cask or fuel from stbrage. 

The existence of "damage" is determined by rabiological survey. The specified EAL threshold 
values correspond to 2 times the most limiting task design technical specification values. The 
technical specification (licensing bases docum~nt) multiple of "2 times", which is also used in 
Category A IC AU1, is used here to distinguish! between non-emergency and emergency 
conditions (ref. 2). The emphasis for this classification is the degradation in the level of safety 

I 

. I . 
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of the spent fuel cask and not the magnitude of the associated dose or dose rate. It is 
recognized that in the case of extreme damagJ to a loaded cask, the fact that the "on-contact" 

I 

dose rate limit is exceeded may be determined based on measurement of a dose rate at some 
distance from the cask. : 

I 
The dry-cask storage system is the NUHOMS Horizontal Modular Storage System. (ref. 1 ). 
CNS uses a combination of NU HOMS Dry Shi~lded Canister (DSC) models 61 BT 
(Standardized Horizontal Storage Module [HSr]) and 61 BTH (HSM-H). 

The values shown represent 2 times the most limiting limits specified in the ISFSI Certificate of 
Compliance Technical Specification section 5.f' .2 for radiation external to an HSM loaded with 
a model 61 BTH DSC (ref. 1, 2). 

Security-related events for ISFSls are covered under EALs HU1 .1 and HA 1.1. 

Reference(s): 

1. Technical Specifications for the Standardized NU HOMS Horizontal Modular Storage 
System, Certificate of Compliance 1004 Anh[ endment No. 13 Revision 1 Section 5.4 

2. Emergency Procedure 5.1 HSM, Horizontal Storage Module Integrity 
3. NEI 99-01 E-HU1 
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Category F - Fission Product Barrier Degradation 
I 

EAL Group: Hot Conditions; EALs in this category are applicable 
only in one or morJ hot operating modes. 

I 
I 

EALs in this category represent threats to the ~efense in depth design concept that precludes 
the release of highly radioactive fission produqts to the environment. This concept relies on 
multiple physical barriers any one of which, if maintained intact, precludes the release of 
significant amounts of radioactive fission products to the environment. The primary fission 
product barriers are: j 

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

B. Reactor Coolant System (RCS): The RCCS barrier is the reactor coolant system pressure 
boundary and includes the RPV and all 

1
reactor coolant system piping out to and 

including the isolation valves. \ . 

C. Primary Containment (PC): The Primary Containment barrier includes the drywall, the 
wetwell (torus), their respective intercon:necting paths, and other connections up to and 
including the outermost containment isolation valves. Primary Containment barrier 
thresholds are used as criteria for escal~tion of the Emergency Classification Level 
(ECL) from Alert to a Site Area Emergency or a General Emergency. 

I 
The EALs in this category require evaluation o1 the loss and potential loss thresholds listed in 
the fission product barrier matrix of Table F-1. '!'Loss" and "Potential Loss" signify the relative 
damage and threat of damage to the barrier. "Lloss" means the barrier no longer assures 

I 

containment of radioactive materials. "Potential Loss" means integrity of the barrier is 
threatened and could be lost if conditions contihue to degrade. The number of barriers that are 

I 

lost or potentially lost and the following criteria determine the appropriate emergency 
classification level: I 

Alert: i 
Any loss or any potential loss of either Fue1:c1ad or RCS Barrier 

Site Area Emergency: ! 
Loss or potential loss of any two barriers .

1

. 

General Emergency: 
Loss of any two barriers and Joss or potenti~I Joss of third barrier 

The logic used for emergency classification baJed on fission product barrier monitoring should 
reflect the following considerations: I 

I 
• The Fuel Clad barrier and the RCS Barri

1

er are weighted more heavily than the Primary 
Containment barrier. 

1 

i 

I 
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• Unusual Event ICs associated with RJs and Fuel Clad barriers are addressed under 
System Malfunction ICs. \ 

• For accident conditions involving a radiological release, evaluation of the fission product 
barrier thresholds will need to be perfotmed in conjunction with dose assessments to 
ensure correct and timely escalation ofIthe emergency classification. For example, an 
evaluation of the fission product barrieri thresholds may result in a Site Area Emergency 
classification while a dose assessmenti may indicate that an EAL for General 
Emergency IC AG1 has been exceeded. 

I 

• The fission product barrier thresholds ~pacified within a scheme reflect plant-specific 
CNS design and operating characteristics. 

• As used in this category, the term Res\ l~akage encompasses not just those types 
defined in Technical Specifications but also includes the loss of RCS mass to any 
location- inside the containment, an intbrfacing system, or outside of the containment. 
The release of liquid or steam mass frof the RCS due to the as-designed/expected 
operation of a relief valve is not considered to be RCS leakage. 

• At the Site Area Emergency level, EAL ~sers should maintain cognizance of how far 
present conditions are from meeting a tpreshold that would require a General 
Emergency declaration. For example, iflthe Fuel Clad and RCS fission product barriers 
were both lost, then there should be frequent assessments of containment radioactive 

I 

inventory and integrity. Alternatively, if both the Fuel Clad and RCS fission product 
I 

barriers were potentially lost, the Emergency Director would have more assurance that 
there was no immediate need to escalate to a General Emergency. 

I 
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Category: Fission Product Barri~r Degradation 

Subcategory: NIA I 
Initiating Condition: Any loss or any potehtial loss of either Fuel Clad or RCS barrier 

EAL: I 
I 

FA1.1 Alert 1 

Any loss or any potential loss of either Fuell Clad or RCS barrier (Table F-1) 

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

I 

Definition(s): : 

None 

Basis: I 
Fuel Clad, RCS and Primary Containment comprise the fission product barriers. Table F-1 lists 
the fission product barrier thresholds. 

At the Alert classification level, Fuel Clad and RCS barriers are weighted more heavily than the 
Primary Containment barrier. Unlike the Primcjlry Containment barrier, loss or potential loss of 
either the Fuel Clad or RCS barrier may result in the relocation of radioactive materials or 
degradation of core cooling capability. Note ttiat the loss or potential loss of Primary 
Containment barrier in combination with loss ~r potential loss of either Fuel Clad or RCS 
barrier results in declaration of a Site Area Eiergency under EAL FS 1.1. 

Reference(s): 
1 

1. NEI 99-01 FA1 ' 
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Category: 
I 

Fission Product Barriert Degradation 

Subcategory: N/A 

Initiating Condition: Loss or potential loss of any two barriers 

EAL: 

FS1 .1 Site Area Emergency 

Loss or potential loss of any two barriers (Table F-1) 
I 

Mode Applicability: I 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): J 

IMMINENT - The trajectory of events or conditibns is such that an EAL will be met within a 
relatively short period of time regardless of miti9ation or corrective actions. 

Basis: 

Fuel Clad, RCS and Primary Containment comprise the fission product barriers. Table F-1 lists 
the fission product barrier thresholds. 

At the Site Area Emergency classification level, each barrier is weighted equally. A Site Area 
Emergency is therefore appropriate for any corhbination of the following conditions: 

• One barrier loss and a second barrier lo~s (i.e., loss - loss) 

• One barrier loss and a second barrier pJtential loss (i.e., loss - potential loss) 
I 

• One barrier potential loss and a second barrier potential loss (i.e., potential loss -
potential loss) 

At the Site Area Emergency classification level the ability to dynamically assess the proximity 
of present conditions with respect to the threshold for a General Emergency is important. For 

I 

example, the existence of Fuel Clad and RCS Barrier loss thresholds in addition to offsite dose 
assessments would require continual assessm~nts of radioactive inventory and Primary 
Containment integrity in anticipation of reachinQ a General Emergency classification. 
Alternatively, if both Fuel Clad and RCS potential loss thresholds existed, the Emergency 
Director would have greater assurance that esdalation to a General Emergency is less 
IMMINENT. 

Reference(s): 

1. NEI 99-01 FS1 

I 
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Fission Product Barrier Degradation 

Subcategory: N/A 

Initiating Condition: Loss of any two barriers and loss or potential loss of the third barrier 

EAL: 

FG1.1 General Emergency 

Loss of any two barriers 

AND 

Loss or potential loss of the third barrier (Ta9Ie F-1) 

Mode Applicability: I 

1 - Power Operation, 2 - Startup, 3 - Hot Shut, own 

Definition(s): 

None 

Basis: 

Fuel Clad, RCS and Primary Containment coiprise the fission product barriers .. Table F-1 lists 
the fission product barrier thresholds. 

At the General Emergency classification level not every barrier is weighted equally. A General 
Emergency is therefore appropriate for any cojmbination of the following conditions: 

• Loss of Fuel Clad, RCS and Primary C~mtainment barriers 

• Loss of Fuel Clad and RCS Barriers wi1!h potential loss of Primary Containment barrier 

• Loss of RCS and Primary Containment Barriers with potential loss of Fuel Clad barrier 

• Loss of Fuel Clad and Primary Containment Barriers with potential loss of RCS barrier 

Reference(s): 

1. NEI 99-01 FG1 

I 
I 

I 
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Table F-1 Fission Product Barrier Thresholct Matrix & Bases 

Table F-1 lists the threshold conditions that d~fine the Loss and Potential Loss of the three 
fission product barriers (Fuel Clad, Reactor Coolant System, and Primary Containment). The 
table is structured so that each of the three ba~riers occupies adjacent columns. Each fission 
product barrier column is further divided into tvl,I o columns; one for Loss thresholds and one for 
Potential Loss thresholds. 

The first column of the table (to the left of the fuel Clad Loss column) lists the categories 
(types) of fission product barrier thresholds. Tt:le fission product barrier categories are: 

A. RPV Water Level 

8. RCS Leak Rate 

C. Containment Conditions 

D. Primary Containment Radiation / RCS I ctivity 

E. Primary Containment Integrity or Bypass 

F. Emergency Director Judgment ] 

Each category occupies a row in Table F-1 th s forming a matrix defined by the categories. 
The intersection of each row with each Loss/Pbtential Loss column forms a cell in which one or 
more fission product barrier thresholds appea~. If NEI 99-01 does not define a threshold for a 
barrier Loss/Potential Loss, the word "None" is entered in the cell. 

Thresholds are assigned sequential numbers 1ithin each barrier column beginning with 
number one (ex., FC1, FC2 ... FC6). I 

If a cell in Table F-1 contains more than one numbered threshold, each of the numbered 
I 

thresholds, if exceeded, signifies a Loss or Potential Loss of the barrier. It is not necessary to 
exceed all of the thresholds in a category before declaring a barrier Loss/Potential Loss. 

Subdivision of Table F-1 by category facilitates association of plant conditions to the applicable 
fission product barrier Loss and Potential Lossi thresholds. This structure promotes a 
systematic approach to assessing the classification status of the fission product barriers. 

I 

When equipped with knowledge of plant conditions related to the fission product barriers, the 
EAL-user first scans down the category columh of Table F-1, locates the likely category and 
then reads across the fission product barrier Lbss and Potential Loss thresholds in that 
category to determine if a threshold has been ~xceeded. If a threshold has not been exceeded, 
the EAL-user proceeds to the next likely categbry and continues review of the thresholds in the 
new category I 

If the EAL-user determines that any threshold has been exceeded, by definition, the barrier is 
lost or potentially lost- even if multiple thresh61ds in the same barrier column are exceeded, 

I 

only that one barrier is lost or potentially lost. lhe EAL-user must examine each of the three 
fission product barriers to determine if other barrier thresholds in the category are lost or 
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potentially lost. For example, if containment ,ldialion is sufficiently high, a Loss of the Fuel 
Clad and RCS barriers and a Potential Loss df the Primary Containment barrier can occur. 
Barrier Losses and Potential Losses are then !applied to the algorithms given in EALs FG1 .1, 
FS1 .1, and FA1 .1 to determine the appropriatf emergency classification. 

In the remainder of this Attachment, the Fuel Clad barrier threshold bases appear first, 
followed by the RCS barrier and finally the Pri'mary Containment barrier threshold bases. In 
each barrier, the bases are given according c~tegory Loss followed by category Potential Loss 
beginning with Category A, then 8, ... , F. ! 

I 
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Table F-1 Fission Product Barrier Threshold Matrix 

Fuel Clad Barrier (FC) Reactor Coolant System Barrier (RCS) Primary Containment Barrier (PC) 

Category Loss Potential Loss Loss Potential Loss Loss Potential Loss 

A 
FC2 RPV water level cannot be RCS1 RPV water level cannot be 

restored and maintained restored and maintained PC1 It cannot be determined that 

RPVWater 
FC1 SAG 1 entry is required > -158 in. (TAF) > -158 in. (TAF) None Nona core debris will be retained in 

Laval 
or cannot be determined (RPV or cannot be determined (RPV the RPVPC FlooaiRg is Feq .. iFea 
Flooding required) Flooding required) 

RCS2 UNISOLABLE break outside 
RCS4 UNISOLABLE primary system PC2 UNISOLABLE primary system 

leakage that results in exceeding leakage that results in 
PC in any of the following: EITHER: exceeding EITHER: . Main steam line 

. One or more secondary . One or more sac:ondary 

B . HPCI steam line containment Maximum containment Maximum 

None None . RCIC steam Line 
Normal Operating Safe Operating 

None 
RCS Leak Rate . RIIVCU 

temperature limit temperature limit 
(EOP-5A Table 9) (EOP-5A Table 9) . Feedwater . One or more secondary . One or more secondary 

RCS3 Emergency RPV containment Maximum containment Maximum 

Depressurization is required Normal Operating radiation Safe Operating radiation 
limit (EOP-5A Table 10) limit (EOP-5A Tabla 10) 

PC3 UNPLANNED rapid drop in PC PCS PC pressure > 56 psig 

C pressure following PC PCS Dellagration concantrations exist 
RCSS Drywall pressure > 1.84 psig pressure rise inside PC None None None 

PC due to RCS leakage PC4 PC pressure response not (~ 6% H2 and ~ 5% 0,) 
Conditions consistent with LOCA PC7 HCTL curve excaeded 

conditions (EOP/SAG Graph 7) 

FC3 Drywall radiation monitor 

D (RMA-RM-40A/B) 
RCS6 Drywall radiation monitor PCB Drywall radiation monitor ~ 3.6E+3 Rem/hr 

PC Rad/ None (RMA-RM-40NB) None None (RMA-RM-40A/B) 
RCS FC4 Primary coolant activity ~ 49 Rem/hr ~ 1.9E+4 Rem/hr 

Activity > 300 µC~gm dose 
equivalent 1-131 

PC9 UNISOLABLE direct 
downstream pathway to the 

E environment exists after PC 

None None None None isolation signal None 
PC Integrity 

PC10 Intentional PC venting per or Bypass 
EOPs irrespective of offsite 
radioactivity release rates 

F FCS Any condition in the opinion FC6 Any condition in the opinion d RCS7 Any condition in the opinion d RCSB Any condition in the opinion d 
PC11 Any condition in the opinion d PC12 Any condition in Iha opinion rt 

Emergency 
of the Emergency Director the Emergency Director that the Emergency Director that the Emergency Director that 

Iha Emergency Director that the Emergency Director that 
that indicates loss of the Fuel indicates potential loss of the indicates loss of the RCS indicates potential loss of the indicates potential loss of the PC 

Director Clad barrier Fuel Clad barrier barrier RCS barrier 
indicates loss of the PC barrier 

barrier 
Judgment 
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Barrier: Fuel Clad 

Category: A. RPV Water Level 

Degradation Threat: Loss 

Threshold: 

I FC1 
SAG 1 entry is required 

Definition(s): 

None 

B 
. I 

as1s: I 

This Fuel Clad Loss threshold is indicative of a !severe loss of adequate core cooling. 

EOP-1A, EOP-1B, EOP-2B, EOP-7A, and E0~-7B specify entry into SAG 1 when it is 
determined that core damage is occurring due to loss of core cooling (Reference 1 ). SAG 
entry signifies the need to implement severe adcident mitigation actions. These EOPs provide 
instructions to ensure adequate core cooling b~ maintaining RPV water level above prescribed 
limits or operating sufficient RPV injection soumes when level cannot be determined. 

I 
SAG 1 entry is required during Non-Failure-to-Scram events when any of the following 
conditions exist (Reference 1 ): ! 

• RPV water level cannot be restored and mJintained above -183 inches (MSCRWL, 
EOP-1A) (Reference 2, 7). I 

• RPV water level cannot be restored and maintained at or above -209 inches (elevation of 
the jet pump suction) and no core spray subsystem flow can be restored and maintained 
equal to or~ 4,750 gpm (design core spray ~low, EOP-1A) (Reference 2, 9). 

SAG 1 entry is required during Failure-to-Sera~ events when RPV water level cannot be 
restored and maintained > -183 inches and core steam flow cannot be restored and 
maintained > 800,000 lbm/hr (Reference 3, 7). !The specified steam flow is the Minimum Core 
Steam Flow (MCSF). I 

The MCSF is the lowest core steam flow sufficient to preclude any clad temperature from 
exceeding 1500°F even if the reactor core is not completely covered (Reference 6). The 
MCSF is only applicable in failure-to-scram evehts because reactor power must be well above 
the decay heat generation rate for steam produttion to equal the MCSF. 

- I 

I 
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Whether or not RPV water level can be deterLned, SAG 1 entry is also required when core 
damage is occurring due to loss of core coolirig (EOP-1A, EOP-1 B, EOP-2B, EOP-7A, or 

I • 
EOP-7B) (Reference 2, 3, 4, 5, 6). If RPV water level cannot be determined, the absence of 
core damage indications may be the only me~ns of determining if adequate core cooling is 
being maintained. If RPV water level can be ~etermined, restoration of RPV water level to 
above -183 inches and restoration of core sprby cooling requirements may not occur in a 
timely manner. If indications of core damage pccur while RPV injection is being restored, entry 
to SAG 1 is appropriate even if the required Wiater levels and spray cooling flow are eventually 
achieved. 

The above EOP conditions represent a challenge to core cooling and are the minimum values 
to assure core cooling without further degradJtion of the clad. 

This threshold has been aligned to the updatJd guidance of EPG/SAG Revision 4 such that 
the plant Operator can readily implement bot~ when needed (ref. 9, 10). 

Reference(s): 

1. AMP-TBD00 PSTG/SATG Technical Bases, RC/L, Contingency #1, #4, #5 

2. EOP-1A, RPV Control 

3. EOP-7A, RPV Level (Failure-to-Scram) 

4. EOP-2B, RPV Flooding 

5. EOP-7B, RPV Flooding (Failure-to-Scram) 

6. EOP-1 B, Alternate Level/Pressure Control 

7. NEDC 97-090J 

8. NEDC 97-089 

9. EP FAQ 2015-004 

10. BWROG EPG/SAG Revision 4 

11. NEI 99-01, RPV Water Level Fuel Clad Loss 2.A 
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Barrier: Fuel Clad I 

Category: A. RPV Water Level 

Degradation Threat: Potential Loss 

Threshold: 

FC2 
I 

I 

RPV water level cannot be restored and maihtained > -158 in. (TAF) or cannot be 
determined (RPV Flooding required) [ 

Definition(s): 

None 

Basis: f 

This water level (-158 in.) corresponds to the tpp of the active fuel and is used in the EOPs to 
indicate a challenge to core cooling (ref. 1 ). When RPV level is at or above the TAF, the core is 
completely submerged. Core submergence is 

1

the most desirable means of core cooling. When 
RPV level is below TAF, the uncovered portio'i1 of the core must be cooled by less reliable 
means (i.e., steam cooling or spray cooling). If core uncovery is threatened, the EOPs specify 

I 

alternate, more extreme, RPV water level control measures in order to restore and maintain 
adequate core cooling. Since core uncovery bbgins if RPV level drops to TAF, the level is 
indicative of a challenge to core cooling and tHe Fuel Clad barrier. 

When RPV water level cannot be determined,/ EOPs require entry to RPV Flooding 
procedures. RPV water level indication provides the primary means of knowing if adequate 
core cooling is being maintained. When all msans of determining RPV water level are 
unavailable, the Fuel Clad barrier is threatene8 and reliance on alternate means of assuring 
adequate core cooling must be attempted. Th~ instructions in the RPV Flooding procedures 
specify these means, which include emergendy depressurization of the RPV and injection into 
the RPV at a rate needed to flood to the eleva~ion of the main steam lines (ref. 2, 4). If RPV 
water level cannot be determined with respect to the top of active fuel, a potential loss of the 
Fuel Clad barrier exists. I 

I 
In high-power ATWS/failure to scram events, EOPs may direct the operator to deliberately 
lower RPV water level to the top of active fuel /in order to reduce reactor power. RPV water 
level is then controlled between the top of actfe fuel and the Minimum Steam Cooling RPV 
Water Level (MSCRWL). Although such actiorn is a challenge to core cooling and the Fuel Clad 
barrier, the immediate need to reduce reactor power is the higher priority. For such events, 
EALs SA6.1 or SS6.1 will dictate the need for emergency classification (ref. 3). 

I 
I 

I 

I 
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I 
The RPV water level threshold is the same as ~CS barrier Loss threshold RCS1. Thus, this 
threshold indicates a Potential Loss of the Fuel Clad barrier and a Loss of the RCS barrier that 
appropriately escalates the emergency classifitation level to a Site Area Emergency. 

I 

This threshold is considered to be exceeded when, as specified in the EOPs, RPV water 
cannot be restored and maintained above the ~pacified level following depressurization of the 
RPV (either manually, automatically or by failu~e of the RCS barrier) or when procedural 
guidance or a lack of low pressure RPV injection sources preclude Emergency RPV 
depressurization. EOPs allow the operator a Jride choice of RPV injection sources to consider 
when restoring RPV water level to within prescr,ibed limits. EOPs also specify depressurization 
of the RPV in order to facilitate RPV water lev71 control with low-pressure injection sources. In 
some events, elevated RPV pressure may prevent restoration of RPV water level until 

I 

pressure drops below the shutoff heads of available injection sources. Therefore, this Fuel 
Clad barrier Potential "Loss is met only after eit~er: 1) the RPV has been depressurized, or 
required emergency RPV depressurization has been attempted, giving the operator an 
opportunity to assess the capability of low-pre~sure injection sources to restore RPV water 
level or 2) no low pressure RPV injection systems are available, precluding RPV 
depressurization in an attempt to minimize loss of RPV inventory. 

The term "cannot be restored and maintained Jbove" means the value of RPV water level is 
not able to be brought above the ~pacified limit! (top of active fuel). The determination requires 
an evaluation of system performance and availbbility in relation to the RPV water level value 
and trend. A threshold prescribing declaration ihen a threshold value cannot be restored and 
maintained above a specified limit does not require immediate action simply because the 
current value is below the top of active fuel, bu~ does not permit extended operation below 
the limit; the threshold must be considered reached as soon as it is apparent that the top of 
active fuel cannot be attained. I 

Since the loss of ability to determine if adequatb core cooling is being provided presents a 
significant challenge to the Fuel Clad barrier, a potential loss of the Fuel Clad barrier is 
specified (ref. 2, 4). 

Reference(s): 

1. EOP-1A, RPV Control 
2. EOP-2B, RPV Flooding 
3. EOP-7A, RPV Level (Failure-to-Scram) 
4. EOP-7B, RPV Flooding (Failure-to-Scram) 
5. NEI 99-01, RPV Water Level Potential Los, 2.A 

I 

I 

I 

I 
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Barrier: Fuel Clad 

Category: B. RCS Leak Rate 

Degradation Threat: Loss 

Threshold: 

I None 
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Barrier: Fuel Clad 

Category: 8. RCS Leak Rate 

Degradation Threat: Potential Loss 

Threshold: 

I None 
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I 

Barrier: I 

' Fuel Clad 

Category: C. PC Conditions 

Degradation Threat: Loss 

Threshold: 

j None 
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Barrier: Fuel Clad 

Category: C. PC Conditions 

Degradation Threat: Potential Loss 

Threshold: 

I None 

I 
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Barrier: Fuel Clad 

Category: D. PC Radiation / Res: Activity 

Degradation Threat: Loss 

Threshold: 

FC3 

Drywell radiation monitor (RMA-RM-40A/B) ~ i3.6E+3 Rem/hr 
I 

Definition(s): 

None 

Basis: I 
I 

The drywell radiation monitor reading (3.68E+3 Rem/hr rounded to 3.6E+3 Rem/hr for 
readability) corresponds to an instantaneous r~lease of all reactor coolant mass into the 
containment, assuming that reactor coolant activity equals 300 µCi/gm dose equivalent 1-131. 
Reactor coolant activity above this level is grea

1

ter than that expected for iodine spikes and 
corresponds to 3.81 % fuel clad damage (ref. 1 ). Since this condition indicates that a 
significant amount of fuel clad damage has occ'.urred, it represents a loss of the Fuel Clad 
Ba~e~ ' 

The radiation monitor reading in this threshold i's higher than that specified for RCS Barrier 
I 

Loss threshold RCS6 since it indicates a loss of both the Fuel Clad Barrier and the RCS 
Barrier. Note that a combination of the two mopitor readings appropriately escalates the ECL 
to a Site Area Emergency. i 

i 

There is no Potential Loss threshold associated with PC Radiation/ RCS Activity. 

Reference(s): 1 

1. Calculation No. 19-011 EAL Rev. 6 Threshdld Calculations (EP-CALC-CNS-1902 
Containment Radiation EAL Threshold Valu~s) 

2. NEI 99-01, Primary Containment Radiation fuel Clad Loss 4.A 
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I 

Barrier: Fuel Clad 
I 

Category: D. PC Radiation/ RCS Activity 

Degradation Threat: Loss 

Threshold: 

FC4 

I 

Primary coolant activity > 300 µCi/gm dose equivalent 1-131 
I 

Definition(s): 

None 

Basis: 
I 
I 

This threshold indicates that RCS radioactivity !concentration is greater than 300 µCi/gm dose 
equivalent 1-131. Reactor coolant activity abo✓e this level is greater than that expected for 
iodine spikes and corresponds to an approximate range of 1 % fuel clad damage (ref. 1 ). Since 
this condition indicates that a significant amou~t of fuel clad damage has occurred, it 
represents a loss of the Fuel Clad Barrier. 1 

I 
It is recognized that sample collection and analysis of reactor coolant with highly elevated 
activity levels could require several hours to co~mplete. Nonetheless, a sample-related 
threshold is included as a backup to other indications. 

I 
There is no Potential Loss threshold associate~ with PC Radiation / RCS Activity. 

Reference(s): i 

1. NEDC 02-20, Estimation of Reactor Coolan;t System Dose Equivalent 1-131 Concentration 
Following a 1 % Fuel Clad Failure (Degradea Core) Under Non-LOCA Conditions 

2. NEI 99-01, RCS Activity Fuel Clad Loss 1.A 
I 
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Barrier: Fuel Clad 
I 

Category: D. PC Radiation/ RCS Activity 

Degradation Threat: Potential Loss 

Threshold: 

None 
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Barrier: Fuel Clad 

Category: E. PC Integrity or Bypass 

Degradation Threat: Loss 

Threshold: 

I None 
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Barrier: Fuel Clad 

Category: E. PC Integrity or Bypass 

Degradation Threat: Potential Loss 

Threshold: 

I None 
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Barrier: Fuel Clad 

Category: F. Emergency Director Judgment 

Degradation Threat: Loss 

Threshold: 

FC5 

Any condition in the opinion of the Emergency Director that indicates loss of the Fuel Clad 
Barrier 

Definition(s): 

None 

Basis: 

This threshold addresses any other factors that are to be used by the Emergency Director in 
determining whether the Fuel Clad barrier is lost. 

Reference( s): 

1. NEI 99-01, Emergency Director Judgment Fuel Clad Loss 6.A 
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Barrier: Fuel Clad 

Category: F. Emergency Director Judgment 

Degradation Threat: Potential Loss 

Threshold: 

FC6 

Any condition in the opinion of the Emergency Director that indicates potential loss of the 
Fuel Clad Barrier 

Definition(s): 

None 

Basis: 

This threshold addresses any other factors that are to be used by the Emergency Director in 
determining whether the Fuel Clad barrier is potentially lost. The Emergency Director should 
also consider whether or not to declare the barrier potentially lost in the event that barrier 
status cannot be monitored. 

Reference(s): 

1. NEI 99-01, Emergency Director Judgment Potential Fuel Clad Loss 6.A 
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Barrier: 

Category: 

Reactor Coolant System 

A. RPV Water Level 

Degradation Threat: Loss 

Threshold: 

RCS1 

RPV water level cannot be restored and maintained > -158 in. (TAF) or cannot be 
determined (RPV Flooding required) 

Definition(s): 

None .. 

Basis: 

In high-power ATWS/failure to scram events, EOPs may direct the operator to deliberately 
lower RPV water level to the top of active fuel in order to reduce reactor power. RPV water 
level is then controlled between the top of active fuel and the Minimum Steam Cooling RPV 
Water Level (MSCRWL). Although such action is a challenge to core cooling and the Fuel Clad 
barrier, the immediate need to reduce reactor power is the higher priority. For such events, 
EALs SA6.1 or SS6.1 will dictate the need for emergency classification (ref. 3). 

This water level (-158 in.) corresponds to the top of active fuel and is used in the EOPs to 
indicate a challenge to core cooling (ref. 1 ). When RPV level is at or above the TAF, the core is 
completely submerged. Core submergence is the most desirable means of core cooling. When 
RPV level is below TAF, the uncovered portion of the core must be cooled by less reliable 
means (i.e., steam cooling or spray cooling). If core uncovery is threatened, the EOPs specify 
alternate, more extreme, RPV water level control measures in order to restore and maintain 
adequate core cooling. Since core uncovery begins if RPV level drops to TAF, the level is 
indicative of a challenge to core cooling and the Fuel Clad barrier. 

When RPV water level cannot be determined, EOPs require entry to RPV Flooding 
procedures. RPV water level indication provides the primary means of knowing if adequate 
core cooling is being maintained. When all means of determining RPV water level are 
unavailable, the Fuel Clad barrier is threatened and reliance on alternate means of assuring 
adequate core cooling must be attempted. The instructions in the RPV Flooding procedures 
specify these means, which include emergency depressurizat1on of the RPV and injection into 
the RPV at a rate needed to flood to the elevation of the main steam lines (ref. 2, 4). If RPV 
water level cannot be determined with respect to the top of active fuel, a potential loss of the 
Fuel Clad barrier exists. 
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The RPV water level threshold is the same as Fuel Clad barrier Potential Loss threshold FC2. 
Thus, this threshold indicates a Loss of the RCS barrier and Potential Loss of the Fuel Clad 
barrier and that appropriately escalates the emergency classification level to a Site Area 
Emergency. 

This threshold is considered to be exceeded when, as specified in the EOPs, RPV water 
cannot be restored and maintained above the specified level following depressurization qf the 
RPV (either manually, automatically or by failure of the RCS barrier) or when procedural 
guidance or a lack of low pressure RPV injection sources preclude Emergency RPV 
depressurization. EOPs allow_ the operator a wide choice of RPV injection sources to consider 
when restoring RPV water level to within prescribed limits. EOPs also specify depressurization 
of the RPV in order to facilitate RPV water level control with low-pressure injection sources. In 
some events, elevated RPV pressure may prevent restoration of RPV water level until 
pressure drops below the shutoff heads of available injection sources. Therefore, this RCS 
barrier Loss is met only after either: 1) the RPV has been depressurized, or required 
emergency RPV depressurization has been attempted, giving the operator an opportunity to 
assess the capability of low-pressure injection sources to restore RPV water level or 2) no low 
pressure RPV injection systems are available, precluding RPV depressurization in an attempt 
to minimize loss of RPV inventory. 

The term, "cannot be restored and maintained above," means the value of RPV water level is 
not able to be brought above the specified limit (top of active fuel). The determination requires 
an evaluation of system performance and availability in relation to the RPV water level value 
and trend. A threshold prescribing declaration when a threshold value cannot be restored and 
maintained above a specified limit does not require immediate action simply because the 
current value is below the top of active fuel, but does not permit extended operation 
beyond the limit; the threshold must be considered reached as soon as it is apparent that the 
top of active fuel cannot be attained. 

There is no RCS Potential Loss threshold associated with RPV Water Level. 

Reference(s): 

1. EOP-1A, RPV Control 
2. EOP-2B, RPV Flooding 
3. EOP-7A, RPV Level (Failure-to-Scram) 
4. EOP-7B, RPV Flooding (Failure-to-Scram) 
5. NEI 99-01, RPV Water Level RCS Loss 2.A 
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Barrier: 

Category: 

Reactor Coolant System 

A. RPV Water Level 

Degradation Threat: Potential Loss 

Threshold: 

I None 
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Barrier: 

Category: 

Reactor Coolant System 

B. RCS Leak Rate 

Degradation Threat: Loss 

Threshold: 

RCS2 

UNISOLABLE break outside PC in any of the following: 

• Main steam line 
• HPCI steam line 

• RCIC steam line 

• RWCU 

• Feedwater 

Definition(s): 

UNISOLABLE -An open or breached system line that cannot be isolated, remotely or locally. 

Basis: 

Failure to isolate the leak, within 15 minutes or if known that the leak cannot be isolated 
within 15 minutes, from the start of the leak requires immediate classification. 

The conditions of this threshold include required containment isolation failures allowing a flow 
path to the environment. A release pathway outside containment exists when flow is not 
prevented by downstream isolations. In the case of a failure of both isolation valves to close 
but in which no downstream flowpath exists, emergency declaration under this threshold would 
not be required. Similarly, if the emergency response requires the normal process flow of a 
system outside containment (e.g., EOP requirement to bypass MSIV low RPV water level 
interlocks and maintain the main condenser as a heat sink using main turbine bypass valves), 
the threshold is not met. 

This threshold condition represents the loss of both the RCS and PC (see Loss PC9) barriers 
and justifies declaration of a Site Area Emergency (i.e., Loss or Potential Loss of any two 
barriers). 

Even though RWCU and Feedwater systems do not contain steam, they are included in the list 
because an UNISOLABLE break could result in the high-pressure discharge of fluid that is 
flashed to steam from relatively large volume systems directly connected to the RCS. 
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Large high-energy lines that rupture outside PC can discharge significant amounts of inventory 
and jeopardize the pressure-retaining capability of the RCS until they are isolated. If it is 
determined that the ruptured line cannot be promptly isolated, remotely or locally, the RCS 
barrier Loss threshold is met. 

Reference(s): 
1. NEI 99-01, RCS Leak Rate RCS Loss 3.A 

Page 139 of 258 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 

Barrier: 

Category: 

Reactor Coolant System 

B. RCS Leak Rate 

Degradation Threat: Loss 

Threshold: 

RCS3 

Emergency RPV Depressurization is required 

Definition(s): 

None 

Basis: 

Emergency RPV Depressurization in accordance with the EOPs (ref. 1, 2) is indicative of a 
loss of the RCS barrier. If Emergency RPV Depressurization is performed, the plant operators 
are directed to open safety relief valves (SRVs). Even though the RCS is being vented into the 
torus, a Loss of the RCS barrier exists due to the diminished effectiveness of the RCS to retain 
fission products within its boundary. 

EOP-2A RPV Control - Emergency RPV Depressurization/Steam Cooling allows terminating 
the depressurization if necessary to maintain RCIC as an injection source. This would require 
closing the SRVs. Even though the SRVs may be reclosed, this threshold is still met due to the 
requirement for an Emergency Depressurization having been met (ref. 2). 

Reference(s): 
1. EOP-2A, Emergency RPV Depressurization/Steam Cooling 
2. EP FAQ 2015-003 
3. NEI 99-01, RCS Leak Rate RCS Loss 3.B 
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Barrier: 

Category: 

Reactor Coolant System 

B. RCS Leak Rate 

Degradation Threat: Potential Loss 

Threshold: 

RCS4 

UNISOLABLE primary system leakage that results in exceeding EITHER: 

• One or more secondary containment Maximum Normal Operating temperature limit 
(EOP-5A Table 9) 

• One or more secondary containment Maximum Normal Operating radiation limit 
(EOP-5A Table 10) 

Defiriition(s): 

FLOODING - A condition where water is entering a room or area faster than installed 
equipment is capable of removal, resulting in a rise of water level within the room or area. 

UNISOLABLE -An open or breached system line that cannot be isolated, remotely or locally. 

Basis: 

Failure to isolate the leak, within 15 minutes or if known that the leak cannot be isol.ated within 
15 minutes, from the start of the leak requires immediate classification. 

The presence of elevated general area temperatures or radiation levels in the Secondary 
Containment may be indicative of UNISOLABLE primary system leakage outside the 
containment. The EOP-5A entry condition values define this RCS threshold because they are 
the maximum normal operating values and signify the onset of abnormal system operation. 
When parameters reach this level, equipment failure or mis-operation may be occurring. 
Elevated parameters may also adversely affect the ability to gain access to or operate 
equipment within the affected area. The locations into which the primary system discharge is of 
concern correspond to the areas addressed in EOP-5A, Secondary Containment Control (ref. 
1 ). 

In general, multiple indications should be used to determine if a primary system is discharging 
outside PC. For example, a high area radiation condition does not necessarily indicate that a 
primary system is discharging into the Secondary Containment since this may be caused by 
radiation shine from nearby steam lines or the movement of radioactive materials. Conversely, 
a high area radiation condition in conjunction with other indications (e.g. room FLOODING, 
high area temperatures, reports of steam in the Secondary Containment, an unexpected rise in 
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feedwater flowrate, or unexpected main turbine control valve closure) may indicate that a 
primary system is discharging into the Secondary Containment. 

Potential loss of RCS based on primary system leakage outside the PC is determined from 
EOP temperature or radiation EOP-5A Max Normal Operating values in areas such as main 
steam line tunnel, RCIC, HPCI, etc., which indicate a direct path from the RCS to areas 
outside PC. 

A Max Normal EOP-5A Operating value is the highest value of the identified parameter 
expected to occur during normal plant operating conditions with all directly associated support 
and control systems functioning properly. 

The indicators reaching the threshold barriers and confirmed to be caused by RCS leakage 
from a primary system warrant an Alert classification. A primary system is defined to be the 
pipes, valves, and other equipment which connect directly to the RPV such that a reduction in 
RPV pressure will effect a decrease in the steam or water being discharged through an 
unisolated break in the system. 

An UNISOLABLE leak which is indicated by EOP-5A Max Normal Operating values escalates 
to a Site Area Emergency when combined with Containment Barrier Loss thresholds PC2 or 
PC9 (after a containment isolation) and a General Emergency when the Fuel Clad Barrier 
criteria is also exceeded. 

Reference(s): 
1. EOP-5A, Secondary Containment Control 
2. NEI 99-01, RCS Leak Rate RCS Potential Loss 3.A 
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Barrier: 

Category: 

Reactor Coolant System 

C. PC Conditions 

Degradation Threat: Loss 

Threshold: 

RCS5 

Drywell pressure > 1.84 psig due to RCS leakage 

Definition(s): 

None 

Basis: 

The drywell high pressure scram setpoint is an entry condition to EOP-1A, RPV Control, and 
EOP-3A, Primary Containment Control (ref. 1, 2). Normal containment pressure control 
functions (e.g., operation of drywell and containment cooling, vent using containment vessel 
purge, etc.) are specified in EOP-3A in advance of less desirable but more effective functions 
(e.g., operation of containment sprays, etc.). 

In the CNS design basis, containment pressures above the drywell high pressure scram 
setpoint are assumed to be the result of a high-energy release into the containment for which 
normal pressure control systems are inadequate or incapable of reversing the increasing 
pressure trend. Pressures of this magnitude, however, can be caused by non-LOCA events 
such as a loss of drywell cooling or inability to control containment vent/purge (ref. 3). 

The threshold phrase " ... due to RCS leakage" focuses the barrier failure on the RCS instead of 
the non-LOCA malfunctions that may adversely affect containment pressure. Drywell pressure 
greater than 1.84 psig with corollary indications (e.g., drywell temperature, indications of loss 
of RCS inventory) should therefore be considered a Loss of the RCS barrier. Loss of drywell 
cooling that results in pressure greater than 1.84 psig should not be considered an RCS barrier 
Loss. 

The 1.84 psig value is the drywell high pressure setpoint which indicates a LOCA by 
automatically initiating the ECCS or equivalent makeup system. 

There is no Potential Loss threshold associated with PC pressure. 

Reference(s): 

1. EOP-1A, RPV Control 
2. EOP-3A, Primary Containment Control 
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3. USAR Section XIV-6.3 
4. NEI 99-01, Primary Containment Pressure RCS Loss 1.A 
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Barrier: 

Category: 

Reactor Coolant System 

C. PC Conditions 

Degradation Threat: Potential Loss 

Threshold: 

I None 
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Barrier: Reactor Coolant System 

Category: D. PC Radiation/ RCS Activity 

Degradation Threat: Loss 

Threshold: 

RCS6 

Drywell radiation monitor (RMA-RM-40A/B) ~ 49 Rem/hr 

Definition(s): 

None· 

Basis: 

The drywell radiation monitor reading (49.1 Rem/hr rounded to 49 Rem/hr for readibility) 
corresponds to an instantaneous release of all reactor coolant mass into the containment, 
assuming that reactor coolant activity equals Technical Specification 3.4.6 allowable limit of 4 
µCi/gm dose equivalent 1-131 (ref. 1 ). This value is lower than that specified for Fuel Clad 
Barrier Loss threshold FC3 since it indicates a loss of the RCS Barrier only. 

There is no RCS Potential Loss threshold associated with PC Radiation/ RCS Activity. 

Reference(s): 
1. Calculation No. 19-011 EAL Rev. 6 Threshold Calculations (EP-CALC-CNS-1902 

Containment Radiation EAL Threshold Values) 
2. NEI 99-01, Primary Containment Radiation RCS Loss 4.A 
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Reactor Coolant System 

Category: D. PC Radiation/ RCS Activity 

Degradation Threat: Potential Loss 

Threshold: 

None 
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Barrier: 

Category: 

Reactor Coolant System 

E. PC Integrity or Bypass 

Degradation Threat: Loss 

Threshold: 

I None 
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Barrier: 

Category: 

Reactor Coolant System 

E. PC Integrity or Bypass 

Degradation Threat: Potential Loss 

Threshold: 

I None 
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Barrier: Reactor Coolant System 

Category: F. Emergency Director Judgment 

Degradation Threat: Loss 

Threshold: 

RCS7 

Any condition in the opinion of the Emergency Director that indicates loss of the RCS 
Barrier 

Definition(s): 

None 

Basis: 

This threshold addresses any other factors that may be used by the Emergency Director in 
determining whether the RCS Barrier is lost. 

Reference(s): 

1. NEI 99-01, Emergency Director Judgment RCS Loss 6.A 
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Barrier: Reactor Coolant System 

Category: F. Emergency Director Judgment 

Degradation Threat: Potential Loss 

Threshold: 

RCS8 

Any condition in the opinion of the Emergency Director that indicates potential loss of the 
RCS Barrier 

Definition(s): 

None 

Basis: 

This threshold addresses any other factors that may be used by the Emergency Director in 
determining whether the RCS Barrier is potentially lost. The Emergency Director should also 
consider whether or not to declare the barrier potentially lost in the event that barrier status 
cannot be monitored. 

Reference(s): 

1. NEI 99-01, Emergency Director Judgment RCS Potential Loss 6.A 
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Barrier: 

Category: 

Primary Containment 

A. RPV Water Level 

Degradation Threat: Loss 

Threshold: 

I None 
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Barrier: 

Category: 

Primary Containment 

A. RPV Water Level 

Degradation Threat: Potential Loss 

Threshold: 

PC1 

It cannot be determined that core debris will be retained in the RPVPC Flooding is 
required 

Definition(s): 

None 

Basis: 

The determination that "It cannot be determined that core debris will be retained in the RPV" is 
made from the evaluation of criteria identified in the SAGs and the supporting Technical 
Support Guidelines (ref. 1, 2). If it cannot be determined that core debris will be retained in the 
RPV, then subsequent events could lead to a potential challenge to primary containment 
integrity. This decision would occur prior to RPV failure and the release of core debris into the 
primary containment. 

This threshold will promote an accurate and timely General Emergency declaration, and 
preclude an unwarranted evacuation of the public.The Potential Loss requirement for PC 
Flooding indicates adequate core cooling cannot be restored and maintained, that core 
damage has occurred or is likely, and that flooding the PC may be the only means of cooling 
core debris inside the RPV and pre'1enting core debris from going ex vessel. BVVR 
EPGs/SAGs specify the conditions that require PC Flooding. The determination of '♦vhen PC 
flooding is required is only made once the SAGs are entered. Once the determination is made 
that PC Flooding is required, intentional venting of the PC, irrespective of offsite radioactivity 
release rates, '.Viii e-.<entually be required, and thus a Potential Loss of the PC barrier (ref. 1, 2). 

PRJ\ studies indicate that the condition of this Potential Loss threshold could be a core melt 
sequence \\<hich, if not corrected, could lead to RPV failure and increased potential for PC 
failure. In conjunction with the RPV water level Loss thresholds in the Fuel Clad and RCS 
barrier columns, this threshold results in the declaration of a General Emergency. 

There is no PC loss threshold associated with RPV Water Level. 

Reference(s): 

1. SAG 2 Severe Accident Procedure 5.9SAMG Attachment 1 
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2. TSG-3.4-4-16 Primary Containment Flooding is RequiredCore Debris Can Be Retained in 
the RPV 

3. EP FAQ 2015-004 
4. NEI 99-01, RPV Water Level PC Potential Loss 2.A 
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Barrier: 

Category: 

Primary Containment 

8. RCS Leak Rate 

Degradation Threat: Loss 

Threshold: 

PC2 

UNISOLABLE primary system leakage that results in exceeding EITHER: 
• One or more secondary containment Maximum Safe Operating temperature limit 

(EOP-5A Table 9) 
• One or more secondary containment Maximum Safe Operating radiation limit 

(EOP-5A Table 10) 

Definition(s): 

FLOODING - A condition where water is entering a room or area faster than installed 
equipment is capable of removal, resulting in a rise of water level within the room or area. 

UNISOLABLE -An open or breached system line that cannot be isolated, remotely or locally. 

Basis: 

Failure to isolate the leak, within 15 minutes or if known that the leak cannot be isolated within 
15 minutes, from the start of the leak requires immediate classification. 

The presence of elevated general area temperatures or radiation levels in the Secondary 
Containment may be indicative of UNISOLABLE primary system leakage outside the 
containment. The MAX SAFE values define this PC barrier threshold because they are 
indicative of problems in the Secondary Containment that are spreading and pose a threat to 
achieving a safe plant shutdown. This threshold addresses problematic discharges outside 
containment that may not originate from a high-energy line break. The locations into which the 
primary system discharge is of concern correspond to the areas addressed in EOP-5A, 
Secondary Containment Control (ref. 1 ). 

In general, multiple indications should be used to determine if a primary system is discharging 
outside PC. For example, a high area temperature condition does not necessarily indicate that 
a primary system is discharging into the Secondary Containment since this may be caused by 
a fire or loss of area cooling. Conversely, a high area temperature condition in conjunction with 
other indications (e.g. room FLOODING, high area radiation levels, reports of steam in the 
secondary containment, an unexpected rise in feedwater flowrate, or unexpected main turbine 
control valve closure) may indicate that a primary system is discharging into the Secondary 
Containment. 
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The Max Safe Operating area temperature values and the Max Safe Operating area radiation 
values are each the highest value of these parameters at which neither: (1) equipment 
necessary for the safe shutdown of the plant will fail, nor (2) personnel access necessary for 
the safe shutdown of the plant will be precluded. EOPs utilize these temperatures and 
radiation levels to establish conditions under which RPV depressurization is required. 

There is no containment potential loss threshold associated with RCS Leak Rate. 

Reference(s): 

1. EOP-5A, Secondary Containment Control 
2. NEI 99-01, RCS Leak Rate PC Loss 3.C 
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Barrier: 

Category: 

Primary Containment 

B. RCS Leak Rate 

Degradation Threat: Potential Loss 

Threshold: 

j None 

Page 157 of 258 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 

Barrier: 

Category: 

Primary Containment 

C. PC Conditions 

Degradation Threat: Loss 

Threshold: 

PC3 

UNPLANNED rapid drop in PC pressure following PC pressure rise 

Definition(s): 

UNPLANNED - A parameter change or an event that is not 1) the result of an intended 
evolution or 2) an expected plant response to a transient. The cause of the parameter change 
or event may be known or unknown. 

Basis: 

Rapid UNPLANNED loss of PC pressure (i.e., not attributable to drywell spray or condensation 
effects) following an initial pressure increase indicates a loss of PC integrity. 

This threshold relies on operator recognition of an unexpected response for the condition and 
therefore a specific value is not assigned. The unexpected (UNPLANNED) response is 
important because it is the indicator for a containment bypass condition. 

Reference(s): 

1. NEI 99-01, Primary Containment Conditions PC Loss 1.A 
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Barrier: 

Category: 

Primary Containment 

C. PC Conditions 

Degradation Threat: Loss 

Threshold: 

PC4 

PC pressure response not consistent with LOCA conditions 

Definition(s): 

UNPLANNED - A parameter change or an event that is not 1) the result of an intended 
evolution or 2) an expected plant response to a transient. The cause of the parameter change 
or event may be known or unknown. 

Basis: 

PC pressure should increase as a result of mass and energy release into the PC from a LOCA 
(ref. 1 ). Thus, PC pressure not increasing under these conditions indicates a loss of PC 
integrity. 

These thresholds rely on operator recognition of an unexpected response for the condition and 
therefore a specific value is not assigned. The unexpected (UNPLANNED) response is 
important because it is the indicator for a containment bypass condition. 

Reference(s): 

1. USAR Section XIV-6.3. 7 
2. NEI 99-01, Primary Containment Conditions PC Loss 1.B 
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Barrier: 

Category: 

Primary Containment 

C. PC Conditions 

Degradation Threat: Potential Loss 

Threshold: 

PC5 

PC pressure > 56 psig 

Definition(s): 

None 

Basis: 

When the PC pressure exceeds the design value (56 psig) (ref. 1 ), containment venting may 
be required even if offsite radioactivity release rate limits will be exceeded (ref. 2). If this 
threshold is exceeded, a challenge to the containment structure has occurred because 
assumptions used in the accident analysis are no longer VALID and an unanalyzed condition 
exists. This constitutes a Potential Loss of the Containment barrier even if a containment 
breach has not occurred. 

The threshold pressure is the PC internal design pressure. Structural acceptance testing 
demonstrates the capability of the PC to resist pressures greater than the internal design 
pressure. A pressure of this magnitude is greater than those expected to result from any 
design basis accident and, thus, represent a Potential Loss of the PC barrier. 

Reference(s): 

1. USAR Table V-2-1 
2. EOP-3A, Primary Containment Control 
3. NEI 99-01, Primary Containment Conditions PC Potential Loss 1.A 
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Barrier: 

Category: 

Primary Containment 

C. PC Conditions 

Degradation Threat: Potential Loss 

Threshold: 

PC6 

Deflagration concentrations exist inside PC (~ 6% H2 and ~ 5% 02) 

Definition(s): 

None 

Basis: 

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 (deflagration) mixture of dissolved gases in the 
containment. However, containment monitoring and/or sampling should be performed to verify 
this assumption and to determined if hydrogen concentration has exceeded the minimum 
necessary to support a hydrogen deflagration (6%) in the presence of> 5% oxygen in either 
the drywell or torus (ref. 1, 2). Except for brief periods during plant startup and shutdown, 
oxygen concentration in the Primary Containment is maintained at insignificant levels by 
nitrogen inertion. 

If hydrogen concentration reaches or exceeds the lower deflagration limit, as defined in plant 
E0Ps, in an oxygen rich environment, a potentially explosive mixture exists. If the combustible 
mixture ignites inside the containment, loss of the Containment barrier could occur. 

Drywell and suppression chamber atmosphere is monitored for H2 and 02 by a divisionally 
separated H2/02 Monitoring System. The system consists of two H2/02 analyzers 
(PC-AN-H2/02I and PC-AN-H2/02II), two remote process panels (PC-CS-H2/02I and 
PC-CS-H2/02II), two H2 recorders (PC-R-H2I and PC-R-H2II), two 02 recorders (PC-R-02I 
and PC-R-0211), an 02 digital indicator (PC-I-1 ), associated control switches and sample 
stream indicating lights. H2/02 analyzers are located in the Reactor Building at 976', remote 
process panels are located in the Cable Spreading Room, recorders are located on VBD-P1 
and VBD-P2, the 02 digital indicator and sample stream lights are located on VBD-H. Div 2 is 
normally in service providing 02 concentration on VBD-H and H2 and 02 concentrations on 
PMIS (Reference 3). 

Reference(s): 

1. E0P-3A, Primary Containment Control 
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2. BWROG EPG/SAG Revision 2, Sections PC/G 
3. System Operating Procedure 2.2.60.1, Containment H2/O2 Monitoring System 
4. NEI 99-01, Primary Containment Conditions PC Potential Loss 1.8 
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Barrier: Primary Containment 

C. PC Conditions Category: 

Degradation Threat: Potential Loss 

Threshold: 

PC7 

HCTL curve exceeded (EOP/SAG Graph 7) 

Definition(s): 

None 

Basis: 

The Heat Capacity Temperature Limit (HCTL) is the highest torus water temperature from 
which Emergency RPV Depressurization will not raise: 

• Suppression chamber temperature above the maximum temperature capability of 
the suppression chamber and equipment within the suppression chamber which may 
be required to operate when the RPV is pressurized, 

OR 

• Suppression chamber pressure above Primary Containment Pressure Limit A, while 
the rate of energy transfer from the RPV to the containment is greater than the 
capacity of the containment vent. 

The HCTL is a function of RPV pressure, torus water temperature and torus water level. It is 
utilized to preclude failure of the containment and equipment in the containment necessary for 
the safe shutdown of the plant and therefore, the inability to maintain plant parameters below 
the limit constitutes a potential loss of containment. 

Reference(s): 

1. EOP-3A, Primary Containment Control 
2. NEI 99-01, Primary Containment Conditions PC Potential Loss 1.C 
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Barrier: Primary Containment 

Category: D. PC Radiation/RCS Activity 

Degradation Threat: Loss 

Threshold: 

I None 
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Barrier: Primary Containment 

Category: D.-PC Radiation/RCS Activity 

Degradation Threat: Potential Loss 

Threshold: 

PCB 

Drywell radiation _monitor (RMA-RM-40A/B) ~ 1.9E+4 Rem/hr 

Definition(s): 

None 

Basis: 

In order to reach this Containment barrier Potential Loss threshold, a loss of the RCS barrier 
(Loss RCS6) and a loss of the Fuel Clad barrier (Loss FC3) have already occurred. This 
threshold, therefore, represents a General Emergency classification. 

The radiation monitor reading (1.94E+4 Rem/hr rounded to 1.9E+4 Rem/hr for readability) 
corresponds to an instantaneous release of all reactor coolant mass into the primary 
containment, assuming that 20% of the fuel cladding has failed (ref. 1 ). This level of fuel clad 
failure is well above that used to determine the analogous Fuel Clad Barrier Loss and RCS 
Barrier Loss thresholds. 

NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power Plant 
Accidents, indicates the fuel clad failure must be greater than approximately 20% in order for 
there to be a major release of radioactivity requiring offsite protective actions. For this 
condition to exist, there must already have been a loss of the RCS Barrier and the Fuel Clad 
Barrier. It is therefore prudent to treat this condition as a potential loss of containment which 
would then escalate the emergency classification level to a General Emergency. 

There is no PC Loss threshold associated with PC Radiation/RCS Activity. 

Reference(s): 
1. Calculation No. 19-011 EAL Rev. 6 Threshold Calculations (EP-CALC-CNS-1902 

Containment Radiation EAL Threshold Values) 
2. NEI 99-01, Primary Containment Radiation Potential Loss 4.A 
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Barrier: Primary Containment 

Category: E. PC Integrity or Bypass 

Degradation Threat: Loss 

Threshold: 

PC9 

UNISOLABLE direct downstream pathway to the environment exists after PC isolation 
signal 

Definition(s): 

UNISOLABLE -An open or breached system line that cannot be isolated, remotely or locally. 

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

Basis: 

Failure to isolate the leak, within 15 minutes or if known that the leak cannot be isolated within 
15 minutes, from the start of the leak requires immediate classification. 

This threshold addresses failure of open isolation devices which should close upon receipt of a 
manual or automatic containment isolation signal resulting in a significant radiological release 
pathway directly to the environment. The concern is the UNISOLABLE open pathway to the 
environment. A failure of the ability to isolate any one line following a valid isolation signal 
indicates a breach of containment integrity. 

The use of the modifier "direct" in defining the release path discriminates against release paths 
through interfacing liquid systems or minor release pathways, such as instrument lines, not 
protected by the Primary Containment Isolation System (PCIS). Leakage into a closed system 
is to be considered only if the closed system is breached and thereby creates a significant 
pathway to the environment. Examples include UNISOLABLE main steam line or RCIC steam 
line breaks, UNISOLABLE RWCU system breaks, and UNISOLABLE containment atmosphere 
vent paths. However, if the main condenser is available with an UNISOLABLE main steam 
line, there may be releases through the steam jet air ejectors and gland seal exhausters. 
These pathways are monitored, however, and do not meet the intent of a non-isolable release 
path to the environment. These minor releases are assessed using the Category A, Abnormal 
Rad Release / Rad Effluent, EALs. 
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The existence of a filter is not considered in the threshold assessment. Filters do not remove 
fission product noble gases. In addition, a filter could become ineffective due to iodine and/or 
particulate loading beyond design limits (i.e., retention ability has been exceeded) or water 
saturation from steam/high humidity in the release stream. 

EOP-3A Primary Containment Control, may specify containment venting and intentional 
bypassing of the PC isolation valve logic, even if offsite radioactivity release rate limits are 
exceeded (ref. 1 ). Under these conditions with a VALID containment isolation signal, the PC 
barrier should be considered lost. 

Following the leakage of RCS mass into PC and a rise in PC pressure, there may be minor 
radiological releases associated with allowable PC leakage through various penetrations or 
system components. Minor releases may also occur if a PC isolation valve(s) fails to close but 
the PC atmosphere escapes to an enclosed system. These releases do not constitute a loss or 
potential loss of the PC barrier but should be evaluated using the Category A I Cs. 

There is no PC Potential Loss threshold associated with PC Integrity or Bypass. 

Reference(s): 

1. EOP-3A, Primary Containment Control 
2. NEI 99-01, Primary Containment Isolation Failure PC Loss 3.A 
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Barrier: Primary Containment 

Category: E. PC Integrity or Bypass 

Degradation Threat: Loss 

Threshold: 

PC10 

Intentional PC venting per EOPs/SAGs irrespective of offsite radioactivity release rates 

Definition(s): 

None 

Basis: 

EOP-3A, Primary Containment Control, may specify containment venting and intentional 
bypassing of the containment isolation valve logic, even if offsite radioactivity release rate 
limits are exceeded (ref. 1 ). The threshold is met when the operator begins venting the 
containment in accordance with EOP-3A, SAG 1 or SAG 2, not when actions are taken to 
bypass interlocks prior to opening the vent valves. Purge and vent actions specified in EOP-3A 
to control PC pressure below the PC high pressure scram setpoint does not meet this 
threshold because such action is only permitted if off-site radioactivity release rates will remain 
below ODAM limits (ref. 1, 2, 3). 

Intentional venting of PC for PC pressure (PCPL) or combustible gas control to the secondary 
containment and/or the environment per EOP-3A, SAG 1 or SAG 2 is a Loss of the PC barrier 
(ref. 1 ). 

There is no PC Potential Loss threshold associated with PC Integrity or Bypass. 

Reference(s): 

1. 4-:--EOP-3A, Primary Containment Control 

2. SAG 1, RPV, Containment and Radioactivity Release Control - Severe Accident Procedure 
5.9SAMG Attachment 1 

3. SAG 2, RPV and PC Water Addition - Severe Accident Procedure 5.9SAMG Attachment 1 

24.EPFAQ 2015-005 

35. NEI 99-01, Primary Containment Isolation Failure PC Loss 3.B 
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Barrier: Primary Containment 

Category: E. PC Integrity or Bypass 

Degradation Threat: Potential loss 

Threshold: 

I None 
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Barrier: Primary Containment 

Category: F. Emergency Director Judgment 

Degradation Threat: Loss 

Threshold: 

PC11 

Any condition in the opinion of the Emergency Director that indicates loss of the PC 
Barrier 

Definition{s): 

None 

Basis: 

This threshold addresses any other factors that may be used by the Emergency Director in 
determining whether the PC Barrier is lost. 

Reference(s): 
1. NEI 99-01, Emergency Director Judgment PC Loss 6.A 
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Primary Containment 

Category: E. Emergency Director Judgment 

Degradation Threat: Potential Loss 

Threshold: 

PC12 

Any condition in the opinion of the Emergency Director that indicates potential loss of the 
PC Barrier 

DefiniUon(s): 

None 

Basis: 

This threshold addresses any other factors that may be used by the Emergency Director in 
determining whether the PC Barrier is potentially lost. The Emergency Director should also 
consider whether or not to declare the barrier potentially lost in the event that barrier status 
cannot be monitored. 

Reference(s): 

1. NEI 99-01, Emergency Director Judgment PC Potential Loss 6.A 
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Category H - Hazards and Other Conditions Affecting Plant Safety 

EAL Group: ANY (EALs in this category are applicable to any plant condition, 
hot or cold.) 

Hazards are non-plant, system-related events that can directly or indirectly affect plant 
operation, reactor plant safety or personnel safety. 

1. Security 

Unauthorized entry attempts into the PROTECTED AREA, bomb threats, sabotage 
attempts, and actual security compromises threatening loss of physical control of the plant. 

2. Seismic Event 

Natural events such as earthquakes have potential to cause plant structure or equipment 
damage of sufficient magnitude to threaten personnel or plant safety. 

3. Natural or Technological Hazard 

Other natural and non-naturally occurring events that can cause damage to plant facilities 
include tornados, FLOODING, hazardous material releases and events restricting site 
access warranting classification. 

4. Fire 

FIRES can pose significant hazards to personnel and reactor safety. Appropriate for 
classification are FIRES within the plant PROTECTED AREA or which may affect 
operability of equipment needed for safe shutdown 

5. Hazardous Gas 

Toxic, corrosive, asphyxiant or flammable gas leaks can affect normal plant operations or 
preclude access to plant areas required to safely shutdown the plant. 

6. Control Room Evacuation 

Events that are indicative of loss of Control Room habitability. If the Control Room must be 
evacuated, additional support for monitoring and controlling plant functions is necessary 
through the emergency response facilities. 

7. Emergency Director Judgment 

The EALs defined in other categories specify the predetermined symptoms or events that 
are indicative of emergency or potential emergency conditions and thus warrant 
classification. While these EALs have been developed to address the full spectrum of 
possible emergency conditions which may warrant classification and subsequent 
implementation of the Emergency Plan, a provision for classification of emergencies based 
on operator/management experience and judgment is still necessary. The EALs of this 
category provide the Emergency Director the latitude to classify emergency conditions 
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consistent with the established classification criteria based upon Emergency Director 
judgment. 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 1 - Security 

Initiating Condition: Confirmed SECURITY CONDITION or threat 

EAL: 

HU1.1 Unusual Event 

A SECURITY CONDITION that does not involve a HOSTILE ACTION as reported by the 
Security Shift Supervisor 

OR 
Notification of a credible security threat directed at the site 

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

Mode Applicability: 

All 

Definition(s): 

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

HOSTILE ACTION - An act toward CNS or its personnel that includes the use of violent force 
to destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve an end. This 
includes attack by air, land, or water using guns, explosives, PROJECTILES, vehicles, or other 
devices used to deliver destructive force. Other acts that satisfy the overall intent may be 
included. Hostile action should not be construed to include acts of civil disobedience or 
felonious acts that are not part of a concerted attack on CNS. Non-terrorism-based EALs 
should be used to address such activities (i.e., this may include violent acts between 
individuals in the OWNER CONTROLLED AREA). 

OWNER CONTROLLED AREA (OCA) (Security) - The OCA for security purposes has been 
defined as the area immediately outside the vehicle barriers on the North and West side of the 
facility approximately 200 yards and out to the vehicle barriers on the south side of the facility. 

PROJECTILE - An object directed toward a Nuclear Power Plant that could cause concern for 
its continued operability, reliability, or personnel safety. 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CfR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 
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(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

SECURITY CONDITION - Any security event as listed in the approved security contingency 
plan that constitutes a threat/compromise to site security, threat/risk to site personnel, or a 
potential degradation to the level of safety of the plant. A security condition does not involve a 
HOSTILE ACTION. 

Basis: 

This EAL addresses events that pose a threat to plant personnel or SAFETY SYSTEM 
equipment, and thus represent a potential degradation in the level of plant safety. Security 
events which do not meet one of these EALs are adequately addressed by the requirements of 
10CFR73.71 or 10CFR50.72. Security events assessed as HOSTILE ACTIONS are 
classifiable under ICs HA1 and HS1. 

Timely and accurate communications between Security Shift Supervision and the Control 
Room is essential for proper classification of a security-related event. Classification of these 
events will initiate appropriate threat-related notifications to plant personnel and Offsite 
Response Organizations. 

Security plans and terminology are based on the guidance provided by NEI 03-12, Template 
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

The first threshold references the Security Shift Supervision because these are the individuals 
trained to confirm that a security event is occurring or has occurred. Training on security event 
confirmation and classification is controlled due to the nature of Safeguards and 1 0CFR2.39 
information. 

The second threshold addresses the receipt of a credible security threat. The credibility of the 
threat is assessed in accordance with the Security Plan for CNS. 

The third threshold addresses the threat from the impact of an aircraft on the plant. The NRC 
Headquarters Operations Officer (HOO) will communicate to the licensee if the threat involves 
an aircraft. The status and size of the plane may also be provided by NORAD through the 
NRC. Validation of the threat is performed in accordance with CNS procedure 5.5AIRCRAFT 
(ref. 2). 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan for CNS (ref. 1 ). 
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Escalation of the emergency classification level would be via EAL HA 1.1. 

Reference(s): 

1. CNS Security and Safeguards Contingency Plan 
2. Procedure 5.5AIRCRAFT 
3. NEI 99-01 HU1 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 1 - Security 

Initiating Condition: HOSTILE ACTION within the OWNER CONTROLLED AREA 
(Security) or airborne attack threat within 30 minutes 

EAL: 

HA1.1 Alert 

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

OR 

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

Mode Applicability: 

All 

Definition(s): 

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

HOSTILE ACTION - An act toward CNS or its personnel that includes the use of violent force 
to destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve an end. This 
includes attack by air, land, or water using guns, explosives, PROJECTILES, vehicles, or other 
devices used to deliver destructive force. Other acts that satisfy the overall intent may be 
included. Hostile action should not be construed to include acts of civil disobedience or 
felonious acts that are not part of a concerted attack on CNS. Non-terrorism-based EALs 
should be used to address such activities (i.e., this may include violent acts between 
individuals in the OWNER CONTROLLED AREA). 

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

PROJECTILE - An object directed toward a Nuclear Power Plant that could cause concern for 
its continued operability, reliability, or personnel safety. 

OWNER CONTROLLED AREA (OCA) (Security) - The OCA for security purposes has been 
defined as the area immediately outside the vehicle barriers on the North and West side of the 
facility approximately 200 yards and out to the vehicle barriers on the south side of the facility. 
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Basis: 

This EAL addresses the occurrence of a HOSTILE ACTION within the OWNER 
CONTROLLED AREA (Security) or notification of an aircraft attack threat. This event will 
require rapid response and assistance due to the possibility of the attack progressing to the 
PROTECTED AREA, or the need to prepare the plant and staff for a potential aircraft impact. 

Timely and accurate communications between Security Shift Supervision and the Control 
Room is essential for proper classification of a security-related event. 

Security plans and terminology are based on the guidance provided by NEI 03-12, Template 
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or 
sheltering). The Alert declaration will also heighten the awareness of Offsite Response 
Organizations (OROs), allowing them to be better prepared should it be necessary to consider 
further actions. 

This EAL does not apply to incidents that are accidental events, acts of civil disobedience, or 
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include 
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc. 
Reporting of these types of events is adequately addressed by other EALs, or the 
requirements of 10CFR73.71 or 10CFR50.72. 

The first threshold is applicable for any HOSTILE ACTION occurring, or that has occurred, in 
the OWNER CONTROLLED AREA (Security). 

The second threshold addresses the threat from the impact of an aircraft on the plant, and the 
anticipated arrival time is within 30 minutes. The intent of this EAL is to ensure that threat­
related notifications are made in a timely manner so that plant personnel and OROs are in a 
heightened state of readiness. This EAL is met when the threat-related information has been 
validated in accordance with CNS procedure 5.SAIRCRAFT (ref. 2). 

The NRC Headquarters Operations Officer (HOO) will communicate to the licensee if the 
threat involves an aircraft. The status and size of the plane may be provided by NORAD 
through the NRC. 

In some cases, it may not be readily apparent if an aircraft impact within the OWNER 
CONTROLLED AREA (Security) was intentional (i.e., a HOSTILE ACTION). It is expected, 
although not certain, that notification by an appropriate Federal agency to the site would clarify 
this point. In this case, the appropriate federal agency is intended to be NORAD, FBI, FM or 
NRC. The emergency declaration, including one based on other ICs/EALs, should not be 
unduly delayed while awaiting notification by a Federal agency. · 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
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advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the CNS Security and Safeguards Contingency Plan (ref. 1 ). 

Escalation of the emergency classification level would be via EAL HS1 .1. 

Reference(s): 

1. CNS Security and Safeguards Contingency Plan 
2. Procedure 5.5AIRCRAFT 
3. NEI 99-01 HA1 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 1 - Security 

Initiating Condition: HOSTILE ACTION within the PROTECTED AREA 

EAL: 

HS1 .1 Site Area Emergency 

A HOSTILE ACTION is occurring or has occurred within the PROTECTED AREA as 
reported by the Security Shift Supervisor 

Mode Applicability: 

All 

Definition(s): 

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

HOSTILE ACTION - An act toward CNS or its personnel that includes the use of violent force 
to destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve an end. This 
includes attack by air, land, or water using guns, explosives, PROJECTILES, vehicles, or other 
devices used to deliver destructive force. Other acts that satisfy the overall intent may be 
included. Hostile action should not be construed to include acts of civil disobedience or 
felonious acts that are not part of a concerted attack on CNS. Non-terrorism-based EALs 
should be used to address such activities (i.e., this may include violent acts between 
individuals in the OWNER CONTROLLED AREA). 

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

OWNER CONTROLLED AREA (OCA) (Security) - The OCA for security purposes has been 
defined as the area immediately outside the vehicle barriers on the North and West side of the 
facility approximately 200 yards and out to the vehicle barriers on the south side of the facility. 

PROJECTILE - An object directed toward a Nuclear Power Plant that could cause concern for 
its continued operability, reliability, or personnel safety. 

PROTECTED AREA-An area encompassed by physical barriers (i.e., the security fence) and 
to which access is controlled. 

Basis: 

This EAL addresses the occurrence of a HOSTILE ACTION within the PROTECTED AREA. 
This event will require rapid response and assistance due to the possibility for damage to plant 
equipment. 
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Timely and accurate communications between Security Shift Supervision and the Control 
Room is essential for proper classification of a security-related event (ref. 1 ). 

Security plans and terminology are based on the guidance provided by NEI 03-12, Template 
for the Security Plan, Training and Qualification Plan, Safeguards Contingency Plan [and 
Independent Spent Fuel Storage Installation Security Program]. 

As time and conditions allow, these events require a heightened state of readiness by the plant 
staff and implementation of onsite protective measures (e.g., evacuation, dispersal or 
sheltering). The Site Area Emergency declaration will mobilize Offsite Response Organization 
(ORO) resources and have them available to develop and implement public protective actions 
in the unlikely event that the attack is successful in impairing multiple safety functions. 

This EAL does not apply to incidents that are accidental events, acts of civil disobedience, or 
otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. Examples include 
the crash of a small aircraft, shots from hunters, physical disputes between employees, etc. 
Reporting of these types of events is adequately addressed by other EALs, or the 
requirements of 10CFR73.71 or 10CFR50.72. 

Emergency plans and implementing procedures are public documents; therefore, EALs should 
not incorporate Security-sensitive information. This includes information that may be 
advantageous to a potential adversary, such as the particulars concerning a specific threat or 
threat location. Security-sensitive information should be contained in non-public documents 
such as the Security Plan for CNS (ref. 1 ). 

Reference(s): 

1. CNS Security and Safeguards Contingency Plan 
2. NEI 99-01 HS1 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 2 - Seismic Event 

Initiating Condition: Seismic event greater than QBE levels 

EAL: 

HU2.1 Unusual Event 

Seismic event > 0.1 g (OBE) as indicated by EITHER: 

• Alarm 8-3/A-1, EMERGENCY SEISMIC HIGH LEVEL 

• MI-R-ACL 1 or MI-CPU-NCC1 SEISMIC HIGH LEVEL red light(s) on Seismic 
Monitoring System panel 

Mode Applicability: 

All 

Definition(s): 

None 

Basis: 

This EAL addresses a seismic event that results in accelerations at the plant site greater than 
those specified for an Operating Basis Earthquake (OBE) (ref. 1, 2, 3). An earthquake greater 
than an OBE but less than a Safe Shutdown Earthquake (SSE) should have no significant 
impact on safety-related systems, structures and components; however, some time may be 
required for the plant staff to ascertain the actual post-event condition of the plant (e.g., 
performs walk-downs and post-event inspections). Given the time necessary to perform walk­
downs and inspections, and fully understand any impacts, this event represents a potential 
degradation of the level of safety of the plant. 

CNS seismic instrumentation actuates at 0.01 g. The free field seismic sensor, located in the 
metal enclosure north of the Intake Structure, provides a start signal to the Seismic Monitoring 
System when ground motion > 0.01 g is sensed. On receipt of this start signal, the Seismic 
Monitor System indicates or initiates (ref. 1, 2): 

• An Event is in-progress. 

• An Event has been recorded. 

• Annunciator 8-3/8-1, SEISMIC EVENT, alarms. 

• Recording of the seismic signals from sensors north of the Intake Structure, in the Reactor 
Building NW Quad 859', and on the Reactor Building 1001' level are recorded. 

• If seismic activity exceeds 0.01 g (QBE) the following indications are received in the control 
room (ref. 2): 
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o Alarm B-3/A-1, EMERGENCY SEISMIC HIGH LEVEL 

o MI-R-ACL 1 SEISMIC HIGH LEVEL red light on the Seismic Monitoring System 
panel 

o MI-CPU-NCC1 SEISMIC HIGH LEVEL red light on the Seismic Monitoring System 
panel 

Event verification with external sources should not be necessary during or following an QBE. 
Earthquakes of this magnitude should be readily felt by on-site personnel and recognized as a 
seismic event (e.g., lateral accelerations in excess of 0.10g). To avoid inappropriate 
emergency classification resulting from spurious actuation of the seismic instrumentation or felt 
motion not attributable to seismic activity, the Shift Manager or Emergency Director may seek 
external verification if deemed appropriate (e.g., a call to the U.S. Geological Survey (USGS), 
check internet news sources, etc.); however, the verification action must not preclude a timely 
emergency declaration. 

However, the USGS, National Earthquake Information Center (NEIC)) can confirm that an 
earthquake has occurred in the area of the plant. The NEIC can be contacted by calling (303) 
273-8500. Select option #1 and inform the analyst you wish to confirm recent seismic activity 
in the vicinity of CNS. If requested, provide the analyst with the following CNS coordinates: 
40° 21' north latitude, 95° 38' west longitude (ref. 4). 

Alternatively, near real-time seismic activity can be accessed via the NEIC website: 

http://earthquake.usgs.gov/eqcenterl 

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via EAL CA6.1 or SA8.1. 

Reference(s): 

1. Emergency Procedure 5.1 Quake, Earthquake 
2. Alarm Procedure 2.3_8-3, Panel B - Annunciator 8-3/A-1 
3. USAR Section 11-5.2.4 and Table 11-5-1 
4. USAR Section 11-2-1 
5. NEI 99-01 HU2 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 3 - Natural or Technological Hazard 

Initiating Condition: Hazardous event 

EAL: 

HU3.1 Unusual Event 

A tornado strike within the PROTECTED AREA 

Mode Applicability: 

All 

Definition(s): 

PROTECTED AREA -An area encompassed by physical barriers (i.e., the security fence) and 
to which access is controlled. · 

Basis: 

This IC addresses hazardous events that are considered to represent a potential degradation 
of the level of safety of the plant. 

This EAL addresses a tornado striking (touching down) within the PROTECTED AREA. 

Escalation of the emergency classification level would be based on ICs in Categories A, F, S 
ore. 

If damage is confirmed visually or by other in-plant indications, the event may be escalated to 
an Alert under EAL CA6.1 or SA8.1 . 

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

Reference(s): 
1. Emergency Procedure 5.1 WEATHER, Operation During Weather Watches and Warnings 
2. NEI 99-01 HU3 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: .3 - Natural or Technological Hazard 

Initiating Condition: Hazardous event 

EAL: 

HU3.2 Unusual Event 

Internal room or area FLOODING of a magnitude sufficient to require manual or automatic 
electrical isolation of a SAFETY SYSTEM component required by Technical Specifications 
for the current operating mode 

Mode Applicability: 

All 

Definition(s): 

FLOODING - A condition where water is entering a room or area faster than installed 
equipment is capable of removal, resulting in a rise of water level within the room or area. 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

Basis: 

This IC addresses hazardous events that are considered to represent a potential degradation 
of the level of safety of the plant. 

This EAL addresses FLOODING of a building room or area that results in operators isolating 
power to a SAFETY SYSTEM component due to water level or other wetting concerns. 
Classification is also required if the water level or related wetting causes an automatic isolation 
of a SAFETY SYSTEM component from its power source (e.g., a breaker or relay trip). To 
warrant classification, operability of the affected component must be required by Technical 
Specifications for the current operating mode. 

Escalation of the emergency classification level would be based on I Cs in Categories A, F, S 
ore. 
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Refer to EAL CA6.1 or SA8.1 for internal FLOODING affecting more than one SAFETY 
SYSTEM train. 

Reference(s): 

1. Emergency Procedure 5.1 FLOOD, Flood 
2. NEI 99-01 HU3 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 3 - Natural or Technological Hazard 

Initiating Condition: Hazardous event 

EAL: 

HU3.3 Unusual Event 

Movement of personnel within the PROTECTED AREA is IMPEDED due to an event 
external to the PROTECTED AREA involving hazardous materials (e.g., an offsite 
chemical spill or toxic gas release) 

Mode Applicability: 

All 

Definition(s): 

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area 
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed). 

PROTECTED AREA -An area encompassed by physical barriers (i.e., the security fence) and 
to which access is controlled. 

Basis: 

This IC addresses hazardous events that are considered to represent a potential degradation 
of the level of safety of the plant. 

This EAL addresses a hazardous materials event originating at a location outside the 
PROTECTED AREA and of sufficient magnitude to IMPEDE the movement of personnel within 
the PROTECTED AREA. 

Escalation of the emergency classification level would be based on I Cs in Categories A, F, S 
ore. 

Reference(s): 

1. Administrative Procedure 0.36.6, Monitoring for Industrial Gases 
2. NEI 99-01 HU3 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 3 - Natural or Technological Hazard 

Initiating Condition: Hazardous event 

EAL: 

HU3.4 Unusual Event 

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

Note 7: This EAL does not apply to routine traffic impediments such as fog, snow, ice, or vehicle breakdowns 
or accidents. 

Mode Applicability: 

All 

Definition(s): 

FLOODING - A condition where water is entering a room or area faster than installed 
equipment is capable of removal, resulting in a rise of water level within the room or area. 

Basis: 

This IC addresses hazardous events that are considered to represent a potential degradation 
of the level of safety of the plant. 

This EAL addresses a hazardous event that causes an impediment to vehicle movement and 
significant enough to prohibit the plant staff from accessing the site using personal vehicles. 
Examples of such an event include site FLOODING caused by a hurricane, heavy rains, up­
river water releases, dam failure, etc., or an on-site train derailment blocking the access roads. 

This EAL is not intended to apply to routine impediments such as fog, snow, ice, or vehicle 
breakdowns or accidents, but rather to more significant conditions such as the Hurricane 
Andrew strike on Turkey Point in 1992, the FLOODING around the Cooper Station during the 
Midwest floods of 1993, or the FLOODING around Ft. Calhoun Station in 2011. 

Escalation of the emergency classification level would be based on I Cs in Categories A, F, S 
ore. 

Reference(s): 

1. NRC Event No. 53934 
2. NEI 99-01 HU3 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 4 - Fire 

Initiating Condition: FIRE potentially degrading the level of safety of the plant 

EAL: 

HU4.1 Unusual Event 

A FIRE is not extinguished within 15 min. of any of the following FIRE detection 
indications (Note 1 ): 

• Report from the field (i.e., visual observation) 
• Receipt of multiple (more than 1) fire alarms or indications 
• Field verification of a single fire alarm 

AND 

The FIRE is located within any Table H-1 area 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode Applicability: 

All 

Definition(s): 

Table H-1 Fire Areas 

• PC (Drywell and Torus) 
• Reactor Building 
• Control Building 
• Service Water Pump Room 
• Diesel Generator Building 
• Cable Expansion Room 

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. 

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

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 

The intent of the HU4.1 15-minute duration is to size the FIRE and to discriminate against 
small FIRES that are readily extinguished (e.g., smoldering waste paper basket). In addition to 
alarms, other indications of a FIRE could be a drop in fire main pressure, automatic activation 
of a suppression system, etc. 

Upon receipt, operators will take prompt actions to confirm the validity of the initial fire alarms, 
indication, or report. The 15-minute requirement begins with a credible notification that a FIRE 
is occurring, or receipt of multiple VALID fire detection system alarms or field validation of a 
single fire alarm. The alarm is to be validated using available Control Room indications or 
alarms to prove that it is not spurious, or by reports from the field. 

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via EAL CA6.1 or SA8.1. 

Table H-1 Fire Areas are those areas that contain equipment necessary for safe operation and 
shutdown of the plant (ref. 1 ). 

Reference(s): 

1. USAR Section Xll-2.1.2.1, Principal Class I Structures Required for Safe Shutdown 
2. NEI 99-01 HU4 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 4 - Fire 

Initiating Condition: FIRE potentially degrading the level of safety of the plant 

EAL: 

HU4.2 Unusual Event 

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

AND 

The fire alarm is indicating a FIRE within any Table H-1 area 

AND 

The existence of a FIRE is not verified (proved or disproved) within 30 min. of alarm 
receipt (Note 1) 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode Applicability: 

All 

Definition(s): 

Table H-1 Fire Areas 

• PC (Drywell and Torus) 
• Reactor Building 
• Control Building 
• Service Water Pump Room 
• Diesel Generator Building 
• Cable Expansion Room 

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. 

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

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 

HU4.2 addresses receipt of a single fire alarm, and the existence of a FIRE is not verified (i.e., 
proved or disproved) within 30-minutes of the alarm. Upon receipt, operators will take prompt 
actions to confirm the validity of a single fire alarm. For EAL assessment purposes, the 30-
minute clock starts at the time that the initial alarm was received, and not the time that a 
subsequent verification action was performed. 

A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment failure 
or a spurious activation, and not an actual FIRE. For this reason, additional time is allowed to 
verify the validity of the alarm. The 30-minute period is a reasonable amount of time to 
determine if an actual FIRE exists; however, after that time, and absent information to the 
contrary, it is assumed that an actual FIRE is in progress. 

If an actual FIRE is verified by a report from the field, then HU4.1 is immediately applicable, 
and the emergency must be declared if the FIRE is not extinguished within 15-minutes of the 
report. If the alarm is verified to be due to an equipment failure or a spurious activation, and 
this verification occurs within 30-minutes of the receipt of the alarm, then this EAL is not 
applicable and no emergency declaration is warranted. 

Note: While CNS is an NFPA-805 plant, the following excerpt from 10 CFR 50 Appendix R 
provides the bases for the acceptability of the use of a 30-minute validation time for a single 
fire zone alarm: 

Basis-Related Requirements from Appendix R 

Appendi}( R to 1 0CFR50, states in part: 

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and 
components important to safety shall be designed and located to minimize, consistent 
with other safety requirements, the probability and effect of fires and explosions." 

When considering the effects of fire, those systems associated with achieving and 
maintaining safe shutdown conditions assume major importance to safety because 
damage to them can lead to core damage resulting from loss of coolant through boil-off. 

Because fire may affect safe shutdown systems and because the loss of function of 
systems used to mitigate the consequences of design basis accidents under post-fire 
conditions does not per se impact public safety, the need to limit fire damage to systems 
required to achieve and maintain safe shutdown conditions is greater than the need to 
limit fire damage to those systems required to mitigate the consequences of design 
basis accidents. 

In addition, Appendix R to 1 0CFR50, requires, among other considerations, the use of 1-hour 
fire barriers for the enclosure of cable and equipment and associated non-safety circuits of one 
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redundant train (G.2.c). As used in HU4.2, the 30-minutes to verify a single alarm is well within 
this worst-case 1-hour time period. 

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via EAL CA6.1 or SA8.1. 

The 30-minute requirement begins upon receipt of a single VALID fire detection system alarm. 
The alarm is to be validated using available Control Room indications or alarms to prove that it 
is not spurious, or by reports from the field. Actual field reports must be made within the 30-
minute time limit or a classification must be made. If a fire is verified to be occurring by field 
report, classification shall be made based on EAL HU4.1, with the 15-minute requirement 
beginning with the verification of the fire by field report. 

Table H-1 Fire Areas are those areas that contain equipment necessary for safe operation and 
shutdown of the plant (ref. 1 ). 

Reference(s): 

1. USAR Section Xll-2.1.2.1, Principal Class I Structures Required for Safe Shutdown 
2. NEI 99-01 HU4 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 4 - Fire 

Initiating Condition: FIRE potentially degrading the level of safety of the plant 

EAL: 

HU4.3 Unusual Event 

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

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode- Applicability: 

All 

Definition(s): 

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

PROTECTED AREA -An area encompassed by physical barriers (i.e., the security fence) and 
to which access is controlled. 

Basis: 

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 

In addition to a FIRE addressed by EAL HU4.1 or HU4.2, a FIRE within the plant 
PROTECTED AREA but outside a Table H-1 Fire Area, not extinguished within 60-minutes 
may also potentially degrade the level of plant safety. 

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via EAL CA6.1 or SA8.1. 

Reference(s): 

1. NEI 99-01 HU4 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 4 - Fire 

Initiating Condition: FIRE potentially degrading the level of safety of the plant 

EAL: 

HU4.4 Unusual Event 

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

Mode Applicability: 

All 

Definition(s): 

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

PROTECTED AREA -An area encompassed by physical barriers (i.e., the security fence) and 
to which access is controlled. 

Basis: 

This IC addresses the magnitude and extent of FIRES that may be indicative of a potential 
degradation of the level of safety of the plant. 

If a FIRE within the plant PROTECTED AREA is of sufficient size to require a response by an 
offsite firefighting agency (e.g., a local town Fire Department), then the level of plant safety is 
potentially degraded. The dispatch of an offsite firefighting agency to the site requires an 
emergency declaration only if it is needed to actively support firefighting efforts because the 
fire is beyond the capability of the Fire Brigade to extinguish. Declaration is not necessary if. 
the agency resources are placed on stand-by, or supporting post-extinguishment recovery or 
investigation actions. 

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via EAL CA6.1 or SA8.1. 

Reference(s): 

1. NEI 99-01 HU4 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 5 - Hazardous Gas 

Initiating Condition: Gaseous release IMPEDING access to equipment necessary for 
normal plant operations, cooldown or shutdown 

EAL: 

HA5.1 Alert 

Release of a toxic, corrosive, asphyxiant or flammable gas into any Table H-2 room or 
area 

AND 

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

Note 5: If the equipment in the listed room or area was already inoperable or out-of-service before the event occurred, then 
no emergency classification is warranted. 

Table H-2 Safe Operation & Shutdown Rooms/Areas 

Room/Area Mode Applicability 

Turbine Building 903' Controlled Corridor 1 

Reactor Building 958' 

Reactor Building 931' RHR Hx Room 1 B 

Reactor Building 931' RHR Hx Room 1A 

Reactor Building 931' RWCU Hx Room 

Reactor Building 931' General Area 

Reactor Building 903' General Area 
3 

Reactor Building 903' RHR Hx Room 1A 

Reactor Building 903' RHR Hx Room 1 B 

Reactor Building 903' Angle Valve Room 

Reactor Building 890' Torus area 

Reactor Building 881' NW Quad 

Control Building 882' ECST room 

Reactor Building 881' Torus Area 4 

Mode Applicability: 

1 - Power Operation, 3 - Hot Shutdown, 4 - Cold Shutdown 
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Definitnon(s): 

IMPEDE(D) - Personnel access to a room or area is hindered to an extent that extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area 
(e.g., requiring use of protective equipment, such as SCBAs, that is not routinely employed). 

Basis: 

This EAL addresses an event involving a release of a hazardous gas that precludes or 
IMPEDES access to equipment necessary to maintain normal plant operation, or required for a 
normal plant cooldown and shutdown. This condition represents an actual or potential 
substantial degradation of the level of safety of the plant. 

An Alert declaration is warranted if entry into the affected room/area is, or may be, procedurally 
required during the plant operating mode in effect at the time of the gaseous release. The 
emergency classification is not contingent upon whether entry is actually necessary at the time 
of the release. 

Evaluation of the IC and EAL do not require atmospheric sampling; it only requires the 
Emergency Director's judgment that the gas concentration in the affected room/area is 
sufficient to preclude or significantly IMPEDE procedurally required access. This judgment 
may be based on a variety of factors including an existing job hazard analysis, report of ill 
effects on personnel, advice from a subject matter expert or operating experience with the 
same or similar hazards. Access should be considered as IMPEDED if extraordinary 
measures are necessary to facilitate entry of personnel into the affected room/area (e.g., 
requiring use of protective equipment, such as SCBAs, that is not routinely employed). 

An emergency declaration is not warranted if any of the following conditions apply: 

• The plant is in an operating mode different than the mode specified for the affected 
room/area (i.e., entry is not required during the operating mode in effect at the time of the 
gaseous release). For example, the plant is in Mode 1 when the gaseous release occurs, 
and the procedures used for normal operation, cooldown and shutdown do not require 
entry into the affected room until Mode 3. 

• The gas release is a planned activity that includes compensatory measures which address 
the temporary inaccessibility of a room or area (e.g., fire suppression system testing). 

• The access control measures are of a conservative or precautionary nature, and would not 
actually prevent or IMPEDE a required action. 

• If the equipment in the listed room or area was already inoperable, or out-of-service, before 
the event occurred, then no emergency should be declared since the event will have no 
adverse impact beyond that already allowed by Technical Specifications at the time of the 
event. 

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous 
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed environment. 
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This reduces the concentration of oxygen below the normal level of around 19%, which can 
lead to breathing difficulties, unconsciousness or even death. 

This EAL does not apply to firefighting activities that generate smoke and that automatically or 
manually activate a fire suppression system in an area, or to intentional inerting of 
containment. 

Escalation of the emergency classification level would be via Category A, C or F I Cs. 

Reference(s): 

1. Attachment 2 Safe Operation & Shutdown Rooms/Areas Tables A-2 & H-2 Bases 
2. NEI 99-01 HA5 

Page 198 of 258 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 

Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 6 - Control Room Evacuation 

Initiating Condition: Control Room evacuation resulting in transfer of plant control to 
alternate locations 

EAL: 

HA6.1 Alert 

An event results in plant control being transferred from the Control Room to the alternate 
shutdown locations 

Mode Applicability: 

All 

Definition(s): 

None 

Basis: 

This EAL addresses an evacuation of the Control Room that results in transfer of plant control 
to alternate locations outside the Control Room. The loss of the ability to control the plant from 
the Control Room is considered to be a potential substantial degradation in the level of plant 
safety. 

Following a Control Room evacuation, control of the plant will be transferred to alternate 
shutdown locations. The necessity to control a plant shutdown from outside the Control Room, 
in addition to responding to the event that required the evacuation of the Control Room, will 
present challenges to plant operators and other on-shift personnel. Activation of the ERO and 
emergency response facilities will assist in responding to these challenges. 

Transfer of plant control begins when the last licensed operator leaves the Control Room. 

Escalation of the emergency classification level would be via EAL HS6.1. 

Reference(s): 

1. Emergency Procedure 5.1ASD, Alternate Shutdown 
2. Emergency Procedure 5.4FIRE-S/D, Fire Induced Shutdown From Outside Control Room 
3. NEI 99-01 HA6 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 6 - Control Room Evacuation 

Initiating Condition: Inability to control a key safety function from outside the Control Room 

EAL: 

HS6.1 Site Area Emergency 

An event results in plant control being transferred from the Control Room to the alternate 
shutdown locations 

AND 

Control of any of the following key safety functions is not re-established within 15 min. 
(Note 1 ): 

• Reactivity (Modes 1 and 2 only) 

• RPV water level 

• RCS heat removal 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown, 4 - Cold Shutdown, 5 - Refueling 

Definition(s): 

None 

Basis: 

This EAL addresses an evacuation of the Control Room that results in transfer of plant control 
to alternate locations, and the control of a key safety function cannot be reestablished in a 
timely manner. The failure to gain control of a key safety function following a transfer of plant 
control to alternate locations is a precursor to a challenge to one or more fission product 
barriers within a relatively short period of time. 

The determination of whether or not "control" is established at the remote safe shutdown 
location(s) is based on Emergency Director judgment. The Emergency Director is expected to 
make a reasonable, informed judgment within 15 minutes whether or not the operating staff 
has control of key safety functions from the remote safe shutdown location(s). 

Transfer of plant control and the time periodto establish control begins when the last licensed 
operator leaves the Control Room. 

Escalation of the emergency classification level would be via IC FG1 or CG1 

Page 200 of 258 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 

Reference(s): 
1. Emergency Procedure 5.1ASD, Alternate Shutdown 
2. Emergency Procedure 5.4FIRE-S/D, Fire Induced Shutdown From Outside Control Room 
3. NRC EPFAQ 2015-014 
4. NEI 99-01 HS6 

Page 201 of 258 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 

Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 7 - Emergency Director Judgment 

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director 
warrant declaration of an UE 

EAL: 

HU7.1 Unusual Event 

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

Mode .Applicability: 

All 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

' 
Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

Basis: 

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant 
declaration of an emergency because conditions exist which are believed by the Emergency 
Director to fall under the emergency classification level description for an UNUSUAL EVENT. 

Reference(s): 
1. NEI 99-01 HU? 
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Category: 

Subcategory: 

H -Hazards and Other Conditions Affecting Plant Safety 

7 - Emergency Director Judgment 

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director 
warrant declaration of an ALERT 

EAL: 

HA7.1 Alert 

Other conditions exist which, in the judgment of the Emergency Director, indicate that 
events are in progress or have occurred which involve an actual or potential substantial 
degradation of the level of safety of the plant or a security event that involves probable life 
threatening risk to site personnel or damage to site equipment because of HOSTILE 
ACTION. Any releases are expected to be limited to small fractions of the EPA Protective 
Action Guideline exposure levels. 

Mode Applicability: 

All 

Definition(s): 

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

HOSTILE ACTION - An act toward CNS or its personnel that includes the use of violent force 
to destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve an end. This 
includes attack by air, land, or water using guns, explosives, PROJECTILES, vehicles, or other 
devices used to deliver destructive force. Other acts that satisfy the overall intent may be 
included. Hostile action should not be construed to include acts of civil disobedience or 
felonious acts that are not part of a concerted attack on CNS. Non-terrorism-based EALs 
should be used to address such activities (i.e., this may include violent acts between 
individuals in the OWNER CONTROLLED AREA). 

OWNER CONTROLLED AREA (OCA) (Security) - The OCA for security purposes has been 
defined as the area immediately outside the vehicle barriers on the North and West side of the 
facility approximately 200 yards and out to the vehicle barriers on the south side of the facility. 

PROJECTILE - An object directed toward a Nuclear Power Plant that could cause concern for 
its continued operability, reliability, or personnel safety. 

PROTECTED AREA -An area encompassed by physical barriers (i.e., the security fence) and 
to which access is controlled. 
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Basis: 

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant 
declaration of an emergency because conditions exist which are believed by the Emergency 
Director to fall under the emergency classification level description for an ALERT. 

Reference(s): 

1. NEI 99-01 HA7 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 7 - Emergency Director Judgment 
I 

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director 
warrant declaration of a SITE AREA EMERGENCY 

EAL: 

HS7.1 Site Area Emergency 

Other conditions exist which, in the judgment of the Emergency Director, indicate that 
events are in progress or have occurred which involve actual or likely major failures of 
plant functions needed for protection of the public or HOSTILE ACTION that results in 
intentional damage or malicious acts, (1) toward site personnel or equipment that could lead 
to the likely failure of or, (2) that prevent effective access to equipment needed for the 
protection of the public. Any releases are not expected to result in exposure levels which 
exceed EPA Protective Action Guideline exposure levels beyond the SITE BOUNDARY. 

Mode Applicability: 

All 

Definition(s): 

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

HOSTILE ACTION - An act toward CNS or its personnel that includes the use of violent force 
to destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve an end. This 
includes attack by air, land, or water using guns, explosives, PROJECTILES, vehicles, or other 
devices used to deliver destructive force. Other acts that satisfy the overall intent may be 
included. Hostile action should not be construed to include acts of civil disobedience or 
felonious acts that are not part of a concerted attack on CNS. Non-terrorism-based EALs 
should be used to address such activities (i.e., this may include violent acts between 
individuals in the OWNER CONTROLLED AREA). 

PROJECTILE - An object directed toward a Nuclear Power Plant that could cause concern for 
its continued operability, reliability, or personnel safety. 

OWNER CONTROLLED AREA (OCA) (Security) - The OCA for security purposes has been 
defined as the area immediately outside the vehicle barriers on the North and West side of the 
facility approximately 200 yards and out to the vehicle barriers on the south side of the facility. 

SITE BOUNDARY - That boundary defined by a 1-mile radius around the plant. 
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Basis: 

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant 
declaration of an emergency because conditions exist which are believed by the Emergency 
Director to fall under the emergency classification level description for a SITE AREA 
EMERGENCY. 

Reference(s): 

1. NEI 99-01 HS7 
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Category: H - Hazards and Other Conditions Affecting Plant Safety 

Subcategory: 7 - Emergency Director Judgment 

Initiating Condition: Other conditions exist that in the judgment of the Emergency Director 
warrant declaration of a GENERAL EMERGENCY 

EAL: 

HG7.1 General Emergency 

Other conditions exist which, in the judgment of the Emergency Director, indicate that 
events are in progress or have occurred which involve actual or IMMINENT substantial 
core degradation or melting with potential for loss of containment integrity or HOSTILE 
ACTION that results in an actual loss of physical control of the facility. Releases can be 
reas0nably expected to exceed EPA Protective Action Guideline exposure levels offsite for 
more than the immediate site area. 

Mode Applicability: 

All 

Definition(s): 

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

HOSTILE ACTION - An act toward CNS or its personnel that includes the use of violent force 
to destroy equipment, take HOSTAGES, and/or intimidate the licensee to achieve an end. This 
includes attack by air, land, or water using guns, explosives, PROJECTILES, vehicles, or other 
devices used to deliver destructive force. Other acts that satisfy the overall intent may be 
included. Hostile action should not be construed to include acts of civil disobedience or 
felonious acts that are not part of a concerted attack on CNS. Non-terrorism-based EALs 
should be used to address such activities (i.e., this may include violent acts between 
individuals in the OWNER CONTROLLED AREA). 

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a 
relatively short period of time regardless of mitigation or corrective actions. 

PROJECTILE - An object directed toward a Nuclear Power Plant that could cause concern for 
its continued operability, reliability, or personnel safety. 

PROTECTED AREA -An area encompassed by physical barriers (i.e., the security fence) and 
to which access is controlled. 

OWNER CONTROLLED AREA (OCA) (Security) - The OCA for security purposes has been 
defined as the area immediately outside the vehicle barriers on the North and West side of the 
facility approximately 200 yards and out to the vehicle barriers on the .south side of the facility. 

Page 207 of 258 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 

Basis: 

This IC addresses unanticipated conditions not addressed explicitly elsewhere but that warrant 
declaration of an emergency because conditions exist which are believed by the Emergency 
Director to fall under the emergency classification level description for a GENERAL 
EMERGENCY. 

Reference(s): 

1. NEI 99-01 HG? 
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Category S - System Malfunction 

EAL Group: Hot Conditions; EALs in this category are applicable 
only in one or more hot operating modes. 

Numerous system-related equipment failure events that warrant emergency classification have 
been identified in this category. They may pose actual or potential threats to plant safety. 

The events of this category pertain to the following subcategories: 

1 . Loss of Critical AC Power 

Loss of vital plant electrical power can compromise plant SAFETY SYSTEM operability 
including decay heat removal and emergency core cooling systems which may be 
necessary to ensure fission product barrier integrity. This category includes loss of onsite 
and offsite power sources for 4.16 KV ESF buses. 

2. Loss of Vital DC Power 

Loss of emergency plant electrical power can compromise plant SAFETY SYSTEM 
operability including decay heat removal and emergency core cooling systems which may 
be necessary to ensure fission product barrier integrity. This category includes loss of 
power to or degraded voltage on the 125V DC vital buses. 

3. Loss of Control Room Indications 

Certain events that degrade plant operator ability to effectively assess plant conditions 
within the plant warrant emergency classification. Losses of indicators are in this 
subcategory. 

4. RCS Activity 

During normal operation, reactor coolant fission product activity is very low. Small 
concentrations of fission products in the coolant are primarily from the fission of tramp 
uranium in the fuel clad or minor perforations in the clad itself. Any significant rise from 
these base-line levels{> 1 % clad failures) is indicative of fuel failures and is covered under 
the Fission Product Barrier Degradation category. However, lesser amounts of clad 
damage may result in coolant activity exceeding Technical Specification limits. These 
fission products will be circulated with the reactor coolant and can be detected by coolant 
sampling. · 

5. RCS Leakage 

The reactor pressure vessel provides a volume for the coolant that covers the reactor core. 
The reactor pressure vessel and associated pressure piping (reactor coolant system) 
together provide a barrier to limit the release of radioactive material should the reactor fuel 
clad integrity fail. Excessive RCS leakage greater than Technical Specification limits 
indicates potential pipe cracks that may propagate to an extent threatening fuel clad, RCS 
and containment integrity. 
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6. RPS Failure 

This subcategory includes events related to failure of the Reactor Protection System (RPS) 
to initiate and complete reactor scrams. In the plant licensing basis, postulated failures of 
the RPS to complete a reactor scram comprise a specific set of analyzed events referred to 
as Anticipated Transient Without Scram (ATWS) events. For EAL classification, however, 
ATWS is intended to mean any scram failure event that does not achieve reactor 
shutdown. If RPS actuation fails to assure reactor shutdown, positive control of reactivity is 
at risk and could cause a threat to fuel clad, RCS and containment integrity. 

7. Loss of Communications 

Certain events that degrade plant operator ability to effectively communicate with essential 
personnel within or external to the plant warrant emergency classification. 

8. Hazardous Event Affecting Safety Systems 

Various natural and technological events that result in degraded plant SAFETY SYSTEM 
performance or significant VISIBLE DAMAGE warrant emergency classification under this 
subcategory. 
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Category: S - System Malfunction 

Subcategory: 1 - Loss of ESF AC Power 

Initiating Condition: Loss of all offsite AC power capability to critical buses for 15 minutes 
or longer 

EAL: 

SU1.1 Unusual Event 

Loss of all offsite AC power capability, Table S-1, to critical 4160V buses 1 F and 1 G for 
~ 15 min. (Note 1) 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 

,declare after the time limit is exceeded .. 

Table 5-1 AC Power Sources 

Offsite 

• Startup Station Service Transformer 
• Emergency Station Service Transformer 
• Back-feed 345 kV line via Main Power Transformer to 

Normal Station Service Transformer (if already 
established) 

Onsite 

• DG-1 
• DG-2 
• Main Generator 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

None 

Basis: 

This EAL addresses a prolonged loss of offsite power. The loss of offsite power sources 
renders the plant more vulnerable to a complete loss of power to AC emergency buses. This 
condition represents a potential reduction in the level of safety of the plant. 

For emergency classification purposes, "capability" means that an offsite AC power source(s) 
is available to the emergency buses, whether or not the buses are powered from it. 
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Fifteen minutes was selected as a threshold to exclude transient or momentary losses of 
offsite power. 

The 4160V Critical Buses 1F (Div 1) and 1G (Div 2) are the plant essential, safety-related 
emergency buses. Each can be energized manually and separately by any of the following 
off-site sources of power (ref. 1, 2, 3, 4): 

• Startup Transformer - The Startup Transformer provides a source of off-site AC power to 
the entire Auxiliary Power Distribution System adequate for the startup operation or 
shutdown operation of the station. The Startup Transformer is the preferred source of 
off-site AC power to the station whenever the main generator is off-line. The Startup 
Transformer is energized from the 161 kV Switchyard. The transformer is normally left 
energized at all times to provide for quick automatic transfer of the 4160V auxiliaries to 
the Startup Transformer in the event that the station Normal Transformer fails or that the 
main generator trips off-line. 

• Emergency Transformer - The Emergency Transformer is the primary off-site AC power 
source to essential station loads. During normal station operation, the Emergency 
Transformer is energized by either the 69 kV transmission line from OPPD or the Cooper 
161 kV transformer T-6. As such, it supplies 4160V Switchgear 1 F and/or 1 G in the 
event that the Normal Transformer and Startup Transformer are not available for service. 
Use of the Emergency Transformer also allows portions of the 345 kV System to be 
removed from service for inspection, testing, and maintenance. 

• Back-feeding power from the 345 kV line through the Main Power Transformer to the 
Normal Transformer. The Normal Transformer is the normal source of AC power to the 
station when the Main Generator is on-line above 20% (160 MWe) electrical power. The 
transformer is energized during Main Generator operation through the Isolated Phase 
Buses that feed the Main Power Transformers. The time required to establish the back­
feed is likely longer than the 15-minute interval. If off-normal plant conditions have 
already established the back-feed its power to the safety-related buses may be 
considered an off-site power source. 

On-site power sources, under hot plant conditions, are the emergency diesel generators (DG-1 
and DG-2) and the Main Generator (ref. 2, 5). 

Escalation of the emergency classification level would be via EAL SA 1 .1 . 

Reference(s): 

1. System Operating Procedure 2.2.15, Startup Transformer 
2. System Operating Procedure 2.2.16, Normal Station Service Transformer 
3. System Operating Procedure 2.2.17, Emergency Station Service Transformer 
4. System Operating Procedure 2.2.18, 4160V Auxiliary Power Distribution System 
5. System Operating Procedure 2.2.20, Standby AC Power System (Diesel Generator) 
6. NEI 99-01 SU1 
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Category: S - System Malfunction 

Subcategory: 1 - Loss of ESF AC Power 

Initiating Condition: Loss of all but one AC power source to critical buses for 15 minutes or 
longer 

EAL: 

SA1.1 Alert 

AC power capability, Table S-1, to critical 4160V buses 1 F and 1 G reduced to a single 
power source for~ 15 min. (Note 1) 

AND 

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

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Table S-1 AC Power Sources 

Offsite 

• Startup Station Service Transformer 
• Emergency Station Service Transformer 
• Back-feed 345 kV line via Main Power Transformer to 

Normal Station Service Transformer (if already 
established) 

Onsite 

• DG-1 
• DG-2 
• Main Generator 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 
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Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

Basis: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could 
result in potential offsite exposures. 

This EAL describes a significant degradation of offsite and onsite AC power sources such that 
any additional single failure would result in a loss of all AC power to SAFETY SYSTEMS. In 
this condition, the sole AC power source may be powering one, or more than one, train of 
safety-related equipment. This IC provides an escalation path from IC SU1. 

An "AC power source" is a source recognized in AOPs and EOPs, and capable of supplying 
required power to a critical emergency bus. Some examples of this condition are presented 
below. 

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

• A loss of all offsite power and loss of all emergency power sources (e.g., onsite diesel 
generators) with a single train of emergency buses being fed from the unit main 
generator. 

• A loss of onsite power sources (e.g., onsite diesel generators and Main Generator) with 
a single train of emergency buses being fed from a single available offsite power 
source. 

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

The 4160V Critical Buses 1 F (Div 1) and 1 G (Div 2) are the plant essential, safety-related 
emergency buses. Each can be energized manually and separately by any of the following 
off-site sources of power (ref. 1, 2, 3, 4): 

• Startup Transformer - The Startup Transformer provides a source of off-site AC power to 
the entire Auxiliary Power Distribution System adequate for the startup operation or 
shutdown operation of the station. The Startup Transformer is the preferred source of 
off-site AC power to the station whenever the main generator is off-line. The Startup 
Transformer is energized from the 161 kV Switchyard. The transformer is normally left 
energized at all times to provide for quick automatic transfer of the 4160V auxiliaries to 
the Startup Transformer in the event that the station Normal Transformer fails or that the 
main generator trips off-line. 
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• Emergency Transformer - The Emergency Transformer is the primary off-site AC power 
source to essential station loads. During normal station operation, the Emergency 
Transformer is energized by either the 69 kV transmission line from OPPD or the Cooper 
161 kV transformer T-6. As such, it supplies 4160V Switchgear 1 F and/or 1 G in the 
event that the Normal Transformer and Startup Transformer are not available for service. 
Use of the Emergency Transformer also allows portions of the 345 kV System to be 
removed from service for inspection, testing, and maintenance. 

• Back-feeding power from the 345 kV line through the Main Power Transformer to the 
Normal Transformer. The Normal Transformer is the normal source of AC power to the 
station when the Main Generator is on-line above 20% (160 MWe) electrical power. The 
transformer is energized during Main Generator operation through the Isolated Phase 
Buses that feed the Main Power Transformers. The time required to establish the back­
feed is likely longer than the 15-minute interval. If off-normal plant conditions have 
already established the back-feed its power to the safety-related buses may be 
considered an off-site power source. 

On-site power sources, under hot plant conditions, are the emergency diesel generators (DG-1 
and DG-2) and the Main Generator (ref. 2, 5). 

Escalation of the emergency classification level would be via EAL SS1 .1. 

This EAL is the hot condition equivalent of the cold condition EAL CU2.1. 

Reference(s): 

1. System Operating Procedure 2.2.15, Startup Transformer 

2. System Operating Procedure 2.2.16, Normal Station Service Transformer 

3. System Operating Procedure 2.2.17, Emergency Station Service Transformer 

4. System Operating Procedure 2.2.18, 4160V Auxiliary Power Distribution System 

5. System Operating Procedure 2.2.20, Standby AC Power System (Diesel Generator) 

6. NEI 99-01 SA 1 
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Category: S - System Malfunction 

Subcategory: 1 - Loss of ESF AC Power 

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

EAL: 

SS1 .1 Site Area Emergency 

Loss of all offsite and all onsite AC power to critical 4160V buses 1 F and 1 G for~ 15 min. 
(Note 1) 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has been 
exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to declare after the 
time limit is exceeded. 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

Basis: 

This EAL addresses a total loss of AC power that compromises the performance of all 
SAFETY SYSTEMS requiring electric power including those necessary for emergency core 
cooling, containment heat removal/pressure control, spent fuel heat removal and the ultimate 
heat sink. In addition, fission product barrier monitoring capabilities may be degraded under 
these conditions. This IC represents a condition that involves actual or likely major failures of 
plant functions needed for the protection of the public. 

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. 
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The 4160V Critical Buses 1 F (Div 1) and 1 G (Div 2) are the plant essential, safety-related 
emergency buses. Each can be energized manually and separately by any of the following 
off-site sources of power (ref. 1, 2, 3, 4): 

• Startup Transformer - The Startup Transformer provides a source of off-site AC power to 
the entire Auxiliary Power Distribution System adequate for the startup operation or 
shutdown operation of the station. The Startup Transformer is the preferred source of 
off-site AC power to the station whenever the main generator is off-line. The Startup 
Transformer is energized from the 161 kV Switchyard. The transformer is normally left 
energized at all times to provide for quick automatic transfer of the 4160V auxiliaries to 
the Startup Transformer in the event that the station Normal Transformer fails or that the 
main generator trips off-line. 

• Emergency Transformer - The Emergency Transformer is the primary off-site AC power 
source to essential station loads. During normal station operation, the Emergency 
Transformer is energized by either the 69 kV transmission line from OPPD or the Cooper 
161 kV transformer T-6. As such, it supplies 4160V Switchgear 1 F and/or 1 G in the 
event that the Normal Transformer and Startup Transformer are not available for service. 
Use of the Emergency Transformer also allows portions of the 345 kV System to be 
removed from service for inspection, testing, and maintenance. 

• Back-feeding power from the 345 kV line through the Main Power Transformer to the 
Normal Transformer. The Normal Transformer is the normal source of AC power to the 
station when the Main Generator is on-line above 20% (160 MWe) electrical power. The 
transformer is energized during Main Generator operation through the Isolated Phase 
Buses that feed the Main Power Transformers. The time required to establish the back­
feed is likely longer than the 15-minute interval. If off-normal plant conditions have 
already established the back-feed its power to the safety-related buses may be 
considered an off-site power source. 

On-site power sources, under hot plant conditions, are the emergency diesel generators (DG-1 
and DG-2) and the Main Generator (ref. 2, 5). · 

Also under this EAL, provided the 15-minute interval can be met, credit can also be taken for 
non-safety-related power sources provided that operation of those sources is controlled in 
accordance with abnormal or emergency operating procedures (e.g., Supplemental Diesel 
Generator [SDP]) (ref. 6), or beyond design basis accident response guidelines (e.g., FLEX 
support guidelines) (ref. 7, 8). Such power sources should generally meet the "Alternate ac 
source" definition provided in 1 0CFR50.2. 

Escalation of the emergency classification level would be via IC AG1, FG1 or SG1. 

This EAL is the hot condition equivalent of the cold condition EAL CA2.1. 

Reference(s): 

1. System Operating Procedure 2.2.15, Startup Transformer 
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2. System Operating Procedure 2.2.16, Normal Station Service Transformer 

3. System Operating Procedure 2.2.17, Emergency Station Service Transformer 

4. System Operating Procedure 2.2.18, 4160V Auxiliary Power Distribution System 

5. System Operating Procedure 2.2.20, Standby AC Power System (Diesel Generator) 

6. EPFAQ 2015-015 

7. FLEX Support Guideline 5.10FLEX.07 4160V "F" Bus Tie-In with Off-Site Generator 

8. FLEX Support Guideline 5.10FLEX.08 4160V "G" Bus Tie-In with Off-Site Generator 

9. NEI 99-01 SS1 
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Category: S -System Malfunction 

Subcategory: 1 - Loss of ESF AC Power 

Initiating Condition: Prolonged loss of all offsite and all onsite AC power to critical buses 

EAL: 

SG1 .1 General Emergency 

Loss of all offsite and all onsite AC power to critical 4160V buses 1 F and 1 G 

AND EITHER: 

• RPV water level cannot be restored and maintained > -183 in. 

• Long-term RCS heat removal capability is not likely to be established and 
maintained per procedure 5.3SBO Station Blackout 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

Basis: 

The EAL threshold is based on either of the following conditions due to a prolonged loss of all 
AC power to the critical busses: 

• Inability to restore and maintain RPV water level above the Minimum Steam Cooling 
Reactor Water Level (ref. 9) 

• The inability to establish and maintain long-term RCS heat removal capability per 
emergency procedure 5.3SBO (ref. 10). 

For extended loss of emergency bus AC power events that do not result in a breach of the 
RCS barrier, this EAL should require declaration of a General Emergency prior to meeting the 
thresholds for IC FG1. This will allow additional time for implementation of offsite protective 
actions. 
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The EAL will require a General Emergency declaration if the loss of AC power results in 
parameters that indicate an inability to adequately remove decay heat from the core. 

Indication of continuing core cooling degradation is manifested by the inability to restore and 
maintain RPV water level above the Minimum Steam Cooling Reactor Water Level (-183 in.) 
(ref. 9). Core submergence is the most desirable means of core cooling, however when RPV 
level is below TAF, the uncovered portion of the core can be cooled by less reliable means 
(i.e., steam cooling or spray cooling). 

The term, "cannot be restored and maintained>," means the value of RPV water level is not 
able to be brought above the specified limit (MSCRWL). The determination requires an 
evaluation of system performance and availability in relation to the RPV water level value and 
trend. A threshold prescribing declaration when a threshold value cannot be restored and 
maintained above a specified limit does not require immediate action simply because the 
current value is below the top of active fuel, but does not permit extended operation 
beyond the limit; the threshold must be considered reached as soon as it is apparent that the 
MSCRWL cannot be attained. 

This IC addresses a prolonged loss of all power sources to AC critical emergency buses. A 
loss of all AC power compromises the performance of all SAFETY SYSTEMS requiring electric 
power including those necessary for emergency core cooling, containment heat 
removal/pressure control, spent fuel heat removal and the ultimate heat sink. A prolonged loss 
of these buses will lead to a loss of one or more fission product barriers. In addition, fission 
product barrier monitoring capabilities may be degraded under these conditions. 

The EAL requires a General Emergency declaration if the loss of AC power results in 
parameters that indicate an inability to adequately remove decay heat from the core. 

This EAL may require declaration of a General Emergency prior to meeting the thresholds for 
IC FG1. This will allow additional time for implementation of offsite protective actions. 

The 4160V Critical Buses 1 F (Div 1) and 1 G (Div 2) are the plant essential, safety-related 
emergency buses. Each can be energized manually and separately by any of the following 
off-site sources of power (ref. 1, 2, 3, 4): · 

• Startup Transformer - The Startup Transformer provides a source of off-site AC power to 
the entire Auxiliary Power Distribution System adequate for the startup operation or 
shutdown operation of the station. The Startup Transformer is the preferred source of 
off-site AC power to the station whenever the main generator is off-line. The Startup 
Transformer is energized from the 161 kV Switchyard. The transformer is normally left 
energized at all times to provide for quick automatic transfer of the 4160V auxiliaries to 
the Startup Transformer in the event that the station Normal Transformer fails or that the 
main generator trips off-line. 
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• Emergency Transformer - The Emergency Transformer is the primary off-site AC power 
source to essential station loads. During normal station operation, the Emergency 
Transformer is energized by either the 69 kV transmission line from OPPD or the Cooper 
161 kV transformer T-6. As such, it supplies 4160V Switchgear 1 F and/or 1 G in the 
event that the Normal Transformer and Startup Transformer are not available for service. 
Use of the Emergency Transformer also allows portions of the 345 kV System to be 
removed from service for inspection, testing, and maintenance. 

• Back-feeding power from the 345 kV line through the Main Power Transformer to the 
Normal Transformer. The Normal Transformer is the normal source of AC power to the 
station when the Main Generator is on-line above 20% (160 MWe) electrical power. The 
transformer is energized during Main Generator operation through the Isolated Phase 
Buses that feed the Main Power Transformers. The time required to establish the back­
feed is likely longer than the 15-minute interval. If off-normal plant conditions have 
already established the back-feed its power to the safety-related buses may be 
considered an off-site power source. 

On-site power sources, under hot plant conditions, are the emergency diesel generators (DG-1 
and DG-2) and the Main Generator (ref. 2, 5). 

Also under this EAL, credit can also be taken for non-safety-related power sources provided 
that operation of those sources is controlled in accordance with abnormal or emergency 
operating procedures (e.g., Supplemental Diesel Generator [SDP]) (ref. 6), or beyond design 
basis accident response guidelines (e.g., FLEX support guidelines) (ref. 7, 8). Such power 
sources should generally meet the "Alternate ac source" definition provided in 1 0CFR50.2. 

Reference(s): 

1. System Operating Procedure 2.2.15, Startup Transformer 

2. System Operating Procedure 2.2.16, Normal Station Service Transformer 

3. System Operating Procedure 2.2.17, Emergency Station Service Transformer 

4. System Operating Procedure 2.2.18, 4160V Auxiliary Power Distribution System 

5. System Operating Procedure 2.2.20, Standby AC Power System (Diesel Generator) 

6. EPFAQ 2015-015 

7. FLEX Support Guideline 5.10FLEX.07 4160V "F" Bus Tie-In with Off-Site Generator 

8. FLEX Support Guideline 5.1 0FLEX.08 4160V "G" Bus Tie-In with Off-Site Generator 

9. EOP-1A, RPV Control 

10. Emergency Procedure 5.3SBO, Station Blackout 

11. NEI 99-01 SG1 
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Category: S - System Malfunction 

Subcategory: 1 - Loss of ESF AC Power 

Initiating Condition: Loss of an critical AC and vital DC power sources for 15 minutes or 
longer 

EAL: 

SG1.2 General Emergency 

Loss of all offsite and all onsite AC power to critical 4160V buses 1 F and 1 G for~ 15 min. 
(Note 1) · 

AND 

Indicated voltage is< 105 VDC on vital 125 VDC bus 1A AND 18 for~ 15 min. (Note 1) 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. · 

Basis: 

This IC addresses a concurrent and prolonged loss of both critical AC and Vital DC power. A 
loss of all critical AC power compromises the performance of all SAFETY SYSTEMS requiring 
electric power including those necessary for emergency core cooling, containment heat 
removal/pressure control, spent fuel heat removal and the ultimate heat sink. A loss of vital 
DC power compromises the ability to monitor and control SAFETY SYSTEMS. A sustained 
loss of both critical AC and Vital DC power will lead to multiple challenges to fission product 
barriers. 
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The 4160V Critical Buses 1 F (Div 1) and 1 G (Div 2) are the plant essential, safety-related 
emergency buses. Each can be energized manually and separately by any of the following 
off-site sources of power (ref. 1, 2, 3, 4): 

• Startup Transformer - The Startup Transformer provides a source of off-site AC power to 
the entire Auxiliary Power Distribution System adequate for the startup operation or 
shutdown operation of the station. The Startup Transformer is the preferred source of 
off-site AC power to the station whenever the main generator is off-line. The Startup 
Transformer is energized from the 161 kV Switchyard. The transformer is normally left 
energized at all times to provide for quick automatic transfer of the 4160V auxiliaries to 
the Startup Transformer in the event that the station Normal Transformer fails or that the 
main generator trips off-line. 

• Emergency Transformer - The Emergency Transformer is the primary off-site AC power 
source to essential station loads. During normal station operation, the Emergency 
Transformer is energized by either the 69 kV transmission line from OPPD or the Cooper 
16'1 kV transformer T-6. As such, it supplies 4160V Switchgear 1 F and/or 1 G in the 
event that the Normal Transformer and Startup Transformer are not available for service. 
Use of the Emergency Transformer also allows portions of the 345 kV System to be 
removed from service for inspection, testing, and maintenance. 

• Back-feeding power from the 345 kV line through the Main Power Transformer to the 
Normal Transformer. The Normal Transformer is the normal source of AC power to the 
station when the Main Generator is on-line above 20% (160 MWe) electrical power. The 
transformer is energized during Main Generator operation through the Isolated Phase 
Buses that feed the Main Power Transformers. The time required to establish the back­
feed is likely longer than the 15-minute interval. If off-normal plant conditions have 
already established the back-feed its power to the safety-related buses may be 
considered an off-site power source. 

On-site power sources, under hot plant conditions, are the emergency diesel generators (DG-1 
and DG-2) and the Main Generator (ref. 2, 5). 

Also under this EAL, provided the 15-minute interval can be met, credit can also be taken for 
non-safety-related power sources provided that operation of those sources is controlled in 
accordance with abnormal or emergency operating procedures (e.g., Supplemental Diesel 
Generator [SOP]) (ref. 6), or beyond design basis accident response guidelines (e.g., FLEX 
support guidelines) (ref. 7, 8). Such power sources should generally meet the "Alternate ac 
source" definition provided in 1 0CFR50.2. 

105 VDC is the minimum design bus voltage (ref. 9). 

The 125 VDC System supplies DC power to conventional station emergency equipment and 
selected Safeguard System loads. 125 VDC Distribution Panels supply control and instrument 
power for annunciators, control logic power and protective relaying. 
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If 125 VDC Distribution Panel A is lost, the following major equipment is affected: RRMG A 
speed and breaker control, 4160V Bus 1A, 1 E, and 1 F breaker control and undervoltage 
logics, 480V Bus 1A and 1 F breaker control, the right light in all Control Room annunciators, 
annunciator panels for Water Treatment, RHR A Gland Water, Auxiliary Steam Boiler C, DG-1 
starting and breaker control logics, CS A, RCIC, and RHR A control logics, TIP valve control 
monitors, main generator voltage regulation, RFPT A trip logic, and ARI solenoid valve power. 

If 125 VDC Distribution Panel Bis lost, the following major equipment is affected: RRMG B 
speed and breaker control, 4160V Bus 1 B and 1 G breaker control and undervoltage logics, 
480V Bus 1 B and 1 G breaker control, the left light in all Control Room annunciators, 
annunciat_or panels for ALRW, RHR B Gland Water, Auxiliary Steam Boiler D, DG-2 starting 
and breaker control logics, CS B, HPCI, and RHR B control logics, main generator trip logic, 
main generator and transformer protective relaying, bypass valves fail to control pressure after 
turbine-trip, and RFPT B trip logic. 

Battery chargers receive their power from 460V critical motor control centers. Each 125 VDC 
bus receives power from either a 125 VDC battery or a 125 VDC battery charger. The 250 
VDC System supplies DC power to conventional station emergency equipment and selected 
Safeguard System loads. Although 250 VDC Buses 1A and 1 B provide vital DC emergency 
power, 250 VDC Safety System loads (such as motor operated valves) also require 125 VDC 
control power. Loss of 125 VDC buses alone, therefore, would render most Safeguard System 
loads inoperable (ref. 10, 11, 12). 

Fifteen minutes was selected as a threshold to exclude transient or momentary power losses. 
The 15-minute emergency declaration clock begins at the point when both EAL thresholds are 
met. 

Reference(s): 

1. System Operating Procedure 2.2.15, Startup Transformer 

2. System Operating Procedure 2.2.16, Normal Station Service Transformer 

3. System Operating Procedure 2.2.17, Emergency Station Service Transformer 

4. System Operating Procedure 2.2.18, 4160V Auxiliary Power Distribution System 

5. System Operating Procedure 2.2.20, Standby AC Power System (Diesel Generator) 

6. EPFAQ 2015-015 

7. FLEX Support Guideline 5.10FLEX.07 4160V "F" Bus Tie-In with Off-Site Generator 

8. FLEX Support Guideline 5.1 0FLEX.08 4160V "G" Bus Tie-In with Off-Site Generator 

9. Technical Specifications B 3.8.4 

10. USAR Section Vlll-6.2 

11. USAR Section Vlll-6.3 

Page 224 of 258 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 

12. Emergency Procedure 5.3DC125, Loss of 125 VDC 

13. NEI 99-01 SGS 
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Category: S - System Malfunction 

Subcategory: 2 - Loss of Vital DC Power 

Initiating Condition: Loss of all vital DC power for 15 minutes or longer 

EAL: 

SS2.1 Site Area Emergency 

Indicated voltage is < 105 VDC on vital 125 VDC bus 1 A AND 1 B for~ 15 min. (Note 1) 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

( 1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

t3asis: 

This EAL addresses a loss of vital DC power which compromises the ability to monitor and 
control SAFETY SYSTEMS. In modes above Cold Shutdown, this condition involves a major 
failure of plant functions needed for the protection of the public. 

105 VDC is the minimum design bus voltage (ref. 1 ). 

The 125 VDC System supplies DC power to conventional station emergency equipment and 
selected Safeguard System loads. 125 VDC Distribution Panels supply control and instrument 
power for annunciators, control logic power and protective relaying. 

If 125 VDC Distribution Panel A is lost, the following major equipment is affected: RRMG A 
speed and breaker control, 4160V Bus 1 A, 1 E, and 1 F breaker control and undervoltage 
logics, 480V Bus 1 A and 1 F breaker control, the right light in all Control Room annunciators, 
annunciator panels for Water Treatment, RHR A Gland Water, Auxiliary Steam Boiler C, DG-1 
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starting and breaker control logics, CS A, RCIC, and RHR A control logics, TIP valve control 
monitors, main generator voltage regulation, RFPT A trip logic, and ARI solenoid valve power. 

If 125 VDC Distribution Panel B is lost, the following major equipment is affected: RRMG B 
speed and breaker control, 4160V Bus 1 B and 1 G breaker control and undervoltage logics, 
480V Bus 1 B and 1 G breaker control, the left light in all Control Room annunciators, 
annunciator panels for ALRW, RHR B Gland Water, Auxiliary Steam Boiler D, DG-2 starting 
and breaker control logics, CS B, HPCI, and RHR B control logics, main generator trip logic, 
main generator and transformer protective relaying, bypass valves fail to control pressure after 
turbine trip, and RFPT B trip logic. 

Battery chargers receive their power from 460V critical motor control centers. Each 125 voe 
bus receives power from either a 125 voe battery or a 125 voe battery charger. The 250 
voe System supplies DC power to conventional station emergency equipment and selected 
Safeguard System loads. Although 250 voe Buses 1A and 1 B provide vital DC emergency 
power, 250 VDC Safety System loads (such as motor operated valves) also require 125 voe 
control power. Loss of 125 VDC buses alone, therefore, would render most Safeguard System 
loads inoperable (ref. 2, 3, 4). 

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

Escalation of the emergency classification level would be via IC AG1, FG1 or SG1. 

This EAL is the hot condition equivalent of the cold condition EAL eu4.1. 

Reference(s): 

1. Technical Specifications B 3.8.4 

2. USAR Section Vlll-6.2 

3. USAR Section VII I-6.3 

4. Emergency Procedure 5.3DC125, Loss of 125 voe 

5. NEI 99-01 SS8 
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Category: S - System Malfunction 

Subcategory: 3 - Loss of Control Room Indications 

Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or 
longer 

EAL: 

SU3.1 Unusual Event 

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

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Table S-2 Safety System Parameters 

• Reactor power 

• RPV level 

• RPV pressure 

• PC pressure 

• Torus water level 

• Torus water temperature 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

UNPLANNED - A parameter change or an event that is not 1) the result of an intended 
evolution or 2) an expected plant response to a transient. The cause of the parameter change 
or event may be known or unknown. 
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Basis: 

This EAL addresses the difficulty associated with monitoring normal plant conditions without 
the ability to obtain SAFETY SYSTEM parameters from within the Control Room. This 
condition is a precursor to a more significant event and represents a potential degradation in 
the level of safety of the plant. 

As used in this EAL, an "inability to monitor'' means that values for one or more of the listed 
parameters cannot be determined from within the Control Room. This situation would require 
a loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10CFR50.72 (and associated guidance in NUREG-1022) to determine if an 
NRC event report is required. The event would be reported if it significantly impaired the 
capability to perform emergency assessments. In particular, emergency assessments 
necessary to implement abnormal operating procedures, emergency operating procedures, 
and emergency plan implementing procedures addressing emergency classification, accident 
assessment, or protective action decision-making. 

This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, RPV water level and RCS heat removal. The loss of the ability 
to determine one or more of these parameters from within the Control Room is considered to 
be more significant than simply a reportable condition. In addition, if all indication sources for 
one or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well. For example, if the value for RPV 
water level cannot be determined from the indications and recorders on a main control board, 
the SPDS or the plant computer, the availability of other parameter values may be 
compromised as well. 

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

Escalation of the emergency classification level would be via EAL SA3.1 . 

Reference(s): 

1. USAR Section Vll-1 Control and Instrumentation 
2. NEI 99-01 SU2 
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Category: S - System Malfunction 

Subcategory: 3 - Loss of Control Room Indications 

Initiating Condition: UNPLANNED loss of Control Room indications for 15 minutes or 
longer with a significant transient in progress 

EAL: 

SA3.1 Alert 

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

AND 

Any significant transient is in progress, Table S-3 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode Applicability: 

Table S-2 Safety System Parameters 

• Reactor power 

• RPV level 

• RPV pressure 

• PC pressure 

• Torus water level 

• Torus water temperature 

• Reactor scram 

• Runback > 25% thermal power 

• Electrical load rejection > 25% full 
electrical load 

• ECCS injection 

• Thermal power oscillations > 10% 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 
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Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could result 
in potential offsite exposures. 

UNPLANNED - A parameter change or an event that is not 1) the result of an intended 
evolution or 2) an expected plant response to a transient. The cause of the parameter change 
or event may be known or unknown. 

Basis: 

This EAL addresses the difficulty associated with monitoring rapidly changing plant conditions 
during a transient without the ability to obtain SAFETY SYSTEM parameters from within the 
Control Room. During this condition, the margin to a potential fission product barrier challenge 
is reduced. It thus represents a potential substantial degradation in the level of safety of the 
plant. 

As used in this EAL, an "inability to monitor'' means that values for one or more of the listed 
parameters cannot be determined from within the Control Room. This situation would require 
a loss of all of the Control Room sources for the given parameter(s). For example, the reactor 
power level cannot be determined from any analog, digital and recorder source within the 
Control Room. 

An event involving a loss of plant indications, annunciators and/or display systems is evaluated 
in accordance with 10CFR50.72 (and associated guidance in NUREG-1022) to determine if an 
NRC event report is required. The event would be reported if it significantly impaired the 
capability to perform emergency assessments. In particular, emergency assessments 
necessary to implement abnormal operating procedures, emergency operating procedures, 
and emergency plan implementing procedures addressing emergency classification, accident 
assessment, or protective action decision-making. 

This EAL is focused on a selected subset of plant parameters associated with the key safety 
functions of reactivity control, RPV water level and RCS heat removal. The loss of the ability 
to determine one or more of these parameters from within the Control Room is considered to 
be more significant than simply a reportable condition. In addition, if all indication sources for 
one or more of the listed parameters are lost, then the ability to determine the values of other 
SAFETY SYSTEM parameters may be impacted as well. For example, if the value for RPV 
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water level cannot be determined from the indications and recorders on a main control board, 
the SPDS or the plant computer, the availability of other parameter values may be 
compromised as well. 

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

Escalation of the emergency classification level would be via IC FS1 or AS1 

Reference(s ): 

1. USAR Section Vll-1 Control and Instrumentation 
2. NEI 99-01 SA2 
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Category: S - System Malfunction 

Subcategory: 4 - RCS Activity 

Initiating Condition: RCS activity greater than Technical Specification allowable limits 

EAL: 

SU4.1 Unusual Event 

SJAE monitor RMP-RM-150A(B) > 1.58E+3 mR/h (Hi-Hi setpoint) 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

None 

Basis: 

Steam Jet Air Ejectors (SJAEs) remove all non-condensable gases from the condensers 
including air in-leakage and disassociated products originating in the reactor and exhausts 
them to the off-gas holdup volume. A rise in off-gas activity could therefore indicate damage to 
the fuel cladding, a potential degradation in the level of safety of the plant, and a potential 
precursor of more serious problems. The SJAE monitor Hi-Hi radiation setpoint is set at 50% of 
the instantaneous release limit and represents approximately 0.1 % (Technical Specification 
limit) fuel cladding damage (ref. 5). The SJAE monitor Hi-Hi radiation setpoint (1.58E+3 
mR/hr) has been selected because it is operationally significant and is readily recognizable by 
the Control Room Operating Staff (ref. 1, 2, 3, 4). The Off-Gas System isolates after a 15-
minute time delay (ref. 1, 2). 

This IC addresses a reactor coolant activity value that exceeds an allowable limit specified in 
Technical Specifications. This condition is a precursor to a more significant event and 
represents a potential degradation of the level of safety of the plant. 

Escalation of the emergency classification level would be via IC FA 1 or the Category A I Cs. 

Reference(s): 
1. Alarm Procedure 2.3_9-4-1, Panel 9-4 - Annunciator 9-4-1, C-4, OFFGAS TIMER 

INITIATED 
2. Alarm Procedure 2.3_9-4-1, Panel 9-4 - Annunciator 9-4-1, C-5, OFFGAS HIGH RAD 
3. Abnormal Procedure 2.4OG, Off-Gas Abnormal 
4. Emergency Procedure 5.2FUEL, Fuel Failure 
5. NEDC 02-004, Estimation of the Steam Jet Air Ejector Radiation Monitor, 

RMP-RM-150A(B), Readings Following a 1 % Fuel Clad Release (Degraded Core) in the 
Reactor Coolant System 
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6. NEI 99-01 SU3 
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Category: 

Subcategory: 

S - System Malfunction 

4 - RCS Activity 

Initiating Condition: RCS activity greater than Technical Specification allowable limits 

EAL: 

SU4.2 Unusual Event 

Coolant activity;;::: 4.0 µCi/gm dose equivalent 1-131 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

None 

Basis: 

This EAL addresses a reactor coolant activity value that exceeds the allowable transient limit 
specified in Technical Specifications LCO 3.4.6. This condition is a precursor to a more 
significant event and represents a potential degradation of the level of safety of the plant. 

Escalation of the emergency classification level would be via IC FA 1 or the Category A I Cs. 

Reference(s): 
1. Technical Specification LCO 3.4.6 
2. NEI 99-01 SU3 
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Category: S - System Malfunction 

Subcategory: 5 - RCS Leakage 

Initiating Condition: RCS leakage for 15 minutes or longer 

EAL: 

SU5.1 Unusual Event 

RCS unidentified or pressure boundary leakage > 10 gpm for~ 15 min. (Note 1) 

OR 

RCS identified leakage > 25 gpm for ~ 15 min. (Note 1) 

OR 

Leakage from the RCS to a location outside PC > 25 gpm for~ 15 min. (Note 1) 

Note 1: The Emergency Director should declare the event promptly upon determining that the time limit has 
been exceeded, or will likely be exceeded. The Emergency Director is not allowed additional time to 
declare after the time limit is exceeded. 

Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

UN/SOLABLE -An open or breached system line that cannot be isolated, remotely or locally. 

Basis: 

Failure to isolate the leak within 15 minutes, or if known that the leak cannot be isolated within 
15 minutes, from the start of the leak requires immediate classification. 

This EAL addresses RCS leakage which may be a precursor to a more significant event. In 
this case, RCS leakage has been detected and operators, following applicable procedures, 
have been unable to promptly isolate the leak. This condition is considered to be a potential 
degradation of the level of safety of the plant. 

The first and second EAL conditions are focused on a loss of mass from the RCS due to 
"unidentified leakage", "pressure boundary leakage" or "identified leakage" (as these leakage 
types are defi'ned in the plant Technical Specifications) (ref. 1, 2). The third condition 
addresses an RCS mass loss caused by an UNISOLABLE leak through an interfacing system. 
These conditions thus apply to leakage into the Primary Containment, or a location outside of 
Primary Containment. 

The leak rate values for each condition were selected because they are usually observable 
with normal Control Room indications. Lesser values typically require time-consuming 
calculations to determine (e.g., a mass balance calculation). The first condition uses a lower 
value that reflects the greater significance of unidentified or pressure boundary leakage. 
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The release of mass from the RCS due to the as-designed/expected operation of a relief valve 
does not warrant an emergency classification. An emergency classification would be required 
if a mass loss is caused by a relief valve that is not functioning as designed/expected (e.g., a 
relief valve sticks open and the line flow cannot be isolated). A stuck-open Safety Relief Valve 
(SRV) or SRV leakage is not considered either identified or unidentified leakage by Technical 
Specifications and, therefore, is not applicable to this EAL. 

The 15-minute threshold duration allows sufficient time for prompt operator actions to isolate 
the leakage, if possible . 

. Escalation of the emergency classification level would be via I Cs of Category A or F. 

Reference(s): 

1. Technical Specification Definitions Section 1.1 
2. Technical Specification LCO 3.4.4, RCS Operational Leakage 
3. NEI 99-01 SU4 
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Category: 

Subcategory: 

S - System Malfunction 

6 - RPS Failure 

Initiating Condition: Automatic or manual scram fails to shut down the reactor 

EAL: 

SU6.1 Unusual Event 

An automatic scram did not shut down the reactor as indicated by reactor power > 3% 
after any RPS setpoint is exceeded 

AND 

A subsequent automatic scram or manual scram action taken at Panel 9-5 (Mode Switch, 
Manual PBs, ARI) is successful in shutting down the reactor as indicated by reactor power 
~ 3% (APRM downscale) (Note 8) 

Note 8: A manual scram action is any operator action, or set of actions, which causes the control rods to be 
rapidly inserted into the core, and does not include manually driving in control rods or implementation 
of boron injection strategies. 

Mode Applicability: 

1 - Power Operation, 2 - Startup 

Definition(s): 

IMMINENT - The trajectory of events or conditions is such that an EAL will be met within a 
relatively short period of time regardless of mitigation or corrective actions. 

Basis: 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor 
scram that results in a reactor shutdown, and either a subsequent operator manual action 
taken at the reactor control console (Panel 9-5) or an automatic scram is successful in shutting 
down the reactor. This event is a precursor to a more significant condition and thus represents 
a potential degradation of the level of safety of the plant. 

The first condition of this EAL identifies the need to cease critical reactor operations by 
actuation of the automatic Reactor Protection System (RPS) scram function. A reactor scram 
is automatically initiated by the Reactor Protection System (RPS) when certain continuously 
monitored parameters exceed predetermined setpoints (ref. 1 ). 

A successful scram has occurred when there is sufficient rod insertion from the trip of RPS to 
bring the reactor power to or below the APRM downscale setpoint of 3% (ref. 2). 

For the purposes of emergency classification, successful manual scram actions are those 
which can be quickly performed from the reactor control console, Panel 9-5, (i.e., Mode Switch, 
manual scram pushbuttons, or ARI initiation). Reactor shutdown achieved by use of alternate 
control rod insertion methods does not constitute a successful manual scram (ref. 3). 
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Following any automatic RPS scram signal, operating procedures (e.g., EOP-1A/6A) prescribe 
insertion of redundant manual scram signals to back up the automatic RPS scram function and 
ensure reactor shutdown is achieved. Even if the first subsequent manual scram signal inserts 
all control rods to the full-in position immediately after the initial failure of the automatic scram, 
the lowest level of classification that must be declared is an Unusual Event. 

Taking the Mode Switch to Shutdown is a manual scram action. When the Mode Switch is 
taken out of the Run position, however, the nuclear instrumentation scram setpoint is lowered. 
If reactor power remains above the lowered setpoint, an automatic scram is initiated. 

For the purposes of this EAL, a successful automatic initiation of ARI that reduces reactor 
power ::; 3% is not considered a successful automatic scram. If automatic initiation of ARI has 
occurred and caused reactor shutdown, the automatic RPS scram must have failed. ARI is a 
backup means of inserting control rods in the unlikely event that an automatic RPS scram 
signal exists but the reactor continues to generate significant power. However, a successful 
automatic or manual initiation of ARI is an acceptable means of establishing reactor shutdown 
conditions relative to the EAL threshold in the absence of any required subsequent manual 
scram actions. 

In the event that the operator identifies a reactor scram is IMMINENT and initiates a successful 
manual reactor scram before the automatic scram setpoint is reached, no declaration is 
required. The successful manual scram of the reactor before it reaches its automatic scram 
setpoint or reactor scram signals caused by instrumentation channel failures do not lead to a 
potential fission product barrier loss. If manual reactor scram actions fail to reduce reactor 
power to ::; 3%, the event escalates to the Alert under EAL SA6.1. 

If by procedure, operator actions include the initiation of an immediate manual scram following 
receipt of an automatic scram signal and there are no clear indications that the automatic 
scram failed (such as a time delay following indications that a scram setpoint was exceeded), it 
may be difficult to determine if the reactor was shut down because of automatic scram or 
manual actions. If a subsequent review of the scram actuation indications reveals that the 
automatic scram did not cause the reactor to be shut down, then consideration should be given 
to evaluating the fuel for potential damage, and the reporting requirements of 50.72 should be 
considered for the transient event. 

Following the failure of an automatic reactor scram, operators will promptly initiate manual 
actions at the reactor control consoles to shutdown the reactor (e.g., initiate a manual reactor 
scram). If these manual actions are successful in shutting down the reactor, core heat 
generation will quickly fall to a level within the capabilities of the plant's decay heat removal 
systems. 

If an initial manual reactor scram is unsuccessful, operators will promptly take manual action at 
another location(s) on the reactor control consoles to shutdown the reactor (e.g., initiate a 
manual reactor scram using a different switch). Depending upon several factors, the initial or 
subsequent effort to manually scram the reactor, or a concurrent plant condition, may lead to 
the generation of an automatic reactor scram signal. If a subsequent manual or automatic 

Page 239 of 258 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 1 - Emergency Action Level Technical Bases 

scram is successful in shutting down the reactor, core heat generation will quickly fall to a level 
within the capabilities of the plant's decay heat removal systems. 

A manual action at the reactor control consoles is any operator action, or set of actions, which 
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor 
scram). This action does not include manually driving in control rods or implementation of 
boron injection strategies. Actions taken at back-panels or other locations within the Control 
Room, or any location outside the Control Room, are not considered to be "at the reactor 
control consoles". Taking the Reactor Mode Switch to Shutdown or manually initiating ARI are 
considered to be a manual scram actions. 

The plant response to the failure of an automatic or manual reactor scram will vary based upon 
several factors including the reactor power level prior to the event, availability of the 
condenser, performance of mitigation equipment and actions, other concurrent plant 
conditions, etc. If subsequent operator manual actions taken at the reactor control consoles 
are also unsuccessful in shutting down the reactor, then the emergency classification level will 
escalate to an Alert via EAL SA6.1. Depending upon the plant response, escalation is also 
possible via IC FA1. Absent the plant conditions needed to meet either IC SA6 or FA1, an 
Unusual Event declaration is appropriate for this event. 

Should a reactor scram signal be generated as a result of plant work (e.g., RPS setpoint 
testing), the following classification guidance should be applied. 

• If the signal generated as a result of plant work causes a plant transient that results in a 
condition that should have included an automatic reactor scram and the RPS fails to 
automatically shutdown the reactor, then this IC and associated EALs are applicable, 
and should be evaluated. 

• If the signal generated as a result of plant work does not cause a plant transient and the 
scram failure is determined through other means (e.g., assessment of test results), then 
this IC and associated EALs are not applicable and no classification is warranted. 

Reference(s): 

1. General Operating Procedure 2.1.5, Reactor Scram 

2. AMP-TBD00 Technical Basis PSTG/SATG 

3. Emergency Procedure 5.8.3, Alternate Rod Insertion Methods 

4. NEI 99-01 SU5 
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Category: S - System Malfunction 

Subcategory: 6 - RPS Failure 

Initiating Condition: Automatic or manual scram fails to shut down the reactor 

EAL: 

SU6.2 Unusual Event 

A manual scram did not shut down the reactor as indicated by reactor power > 3% after 
any manual scram action was initiated 

AND 

A subsequent automatic scram or manual scram action taken at Panel 9-5 (Mode Switch, 
Manual PBs, ARI) is successful in shutting down the reactor as indicated by reactor power 
~ 3% (APRM downscale) (Note 8) 

Note 8: A manual scram action is any operator action, or set of actions, which causes the control rods to be 
rapidly inserted into the core, and does not include manually driving in control rods or implementation 
of boron injection strategies. 

Mode Applicability: 

1 - Power Operation, 2 - Startup 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

Basis: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could 
result in potential offsite exposures. 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor 
scram that results in a reactor shutdown, and either a subsequent operator manual action 
taken at the reactor control consoles or an automatic scram is successful in shutting down the 
reactor. This event is a precursor to a more significant condition and thus represents a 
potential degradation of the level of safety of the plant. 
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This EAL addresses a failure of a manually initiated scram in the absence of having exceeded 
an automatic RPS trip setpoint and a subsequent automatic or manual scram is successful in 
shutting down the reactor (reactor power~ 3%) (ref. 1 ). 

A successful scram has occurred when there is sufficient rod insertion from the trip of RPS to 
bring the reactor power to or below the APRM downscale setpoint of 3% (ref. 2). 

For the purposes of emergency classification, successful manual scram actions are those 
which can be quickly performed from the reactor control console (i.e., Mode Switch, manual 
scram pushbuttons, or ARI initiation). Reactor shutdown achieved by use of alternate control 
rod insertion methods does not constitute a successful manual scram (ref. 3). 

Taking the Mode Switch to Shutdown is a manual scram action. When the Mode Switch is 
taken out of the Run position, however, the nuclear instrumentation scram setpoint is lowered. 
If reactor power remains above the lowered setpoint, an automatic scram is initiated. 

Successful automatic or manual initiation of ARI is an acceptable means of establishing 
reactor shutdown conditions relative to the EAL threshold in the absence of any required 
subsequent manual scram actions. 

If both subsequent automatic and subsequent manual reactor scram actions in the Control 
Room fail to reduce reactor power below the power associated with the SAFETY SYSTEM 
design(~ 3%) following a failure of an initial manual scram, the event escalates to an Alert 
under EAL SA6.1 . 

Following the failure of an automatic reactor scram, operators will promptly initiate manual 
actions at the reactor control consoles to shutdown the reactor (e.g., initiate a manual reactor 
scram). If these manual actions are successful in shutting down the reactor, core heat 
generation will quickly fall to a level within the capabilities of the plant's decay heat removal 
systems. 

If an initial manual reactor scram is unsuccessful, operators will promptly take manual action at 
another location(s) on the reactor control consoles to shutdown the reactor (e.g., initiate a 
manual reactor scram) using a different switch. Depending upon several factors, the initial or 
subsequent effort to manually scram the reactor, or a concurrent plant condition, may lead to 
the generation of an automatic reactor scram signal. If a subsequent manual or automatic 
scram is successful in shutting down the reactor, core heat generation will quickly fall to a level 
within the capabilities of the plant's decay heat removal systems. 

A manual action at the reactor control consoles is any operator action, or set of actions, which 
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor 
scram). This action does not include manually driving in control rods or implementation of 
boron injection strategies. Actions taken at back-panels or other locations within the Control 
Room, or any location outside the Control Room, are not considered to be "at the reactor 
control consoles". 

Taking the Reactor Mode Switch to Shutdown is considered to be a manual scram action. 
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The plant response to the failure of an automatic or manual reactor scram will vary based upon 
several factors including the reactor power level prior to the event, availability of the 
condenser, performance of mitigation equipment and actions, other concurrent plant 
conditions, etc. If subsequent operator manual actions taken at the reactor control consoles 
are also unsuccessful in shutting down the reactor, then the emergency classification level will 
escalate to an Alert via EAL SA6.1. Depending upon the plant response, escalation is also 
possible via IC FA1. Absent the plant conditions needed to meet either IC SA6 or FA1, an 
Unusual Event declaration is appropriate for this event. 

Should a reactor scram signal be generated as a result of plant work (e.g., RPS setpoint 
testing), the following classification guidance should be applied. 

• If the signal generated as a result of plant work causes a plant transient that results in a 
condition that should have included an automatic reactor scram and the RPS fails to 
automatically shutdown the reactor, then this IC and associated EALs are applicable, 
and should be evaluated. 

• If the signal generated as a result of plant work does not cause a plant transient and the 
scram failure is determined through other means (e.g., assessment of test results), then 
this IC and associated EALs are not applicable and no classification is warranted. 

Reference(s): 

1. General Operating Procedure 2.1.5, Reactor Scram 

2. AMP-TBD00 Technical Basis PSTG/SATG 

3. Emergency Procedure 5.8.3, Alternate Rod Insertion Methods 

4. NEI 99-01 SU5 
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S - System Malfunction 

Subcategory: 6 - RPS Failure 

Initiating Condition: Automatic or manual scram fails to shut down the reactor and 
subsequent manual actions taken at the reactor control consoles are 
not successful in shutting down the reactor 

EAL: 

SA6.1 Alert 

An automatic or manual scram fails to shut down the reactor as indicated by reactor power 
>3% 

AND 

Manual scram actions taken at Panel 9-5 (Mode Switch, Manual PBs, ARI) are not 
successful in shutting down the reactor as indicated by reactor power > 3% (Note 8) 

Note 8: A manual scram action is any operator action, or set of actions, which causes the control rods to be 
rapidly inserted into the core, and does not include manually driving in control rods or implementation 
of boron injection strategies. 

Mode Applicability: 

1 - Power Operation, 2 - Startup 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

Basis: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could 
result in potential offsite exposures. 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor 
scram that results in a reactor shutdown, and subsequent operator manual actions taken at the 
reactor control console, Panel 9-5, to shutdown the reactor are also unsuccessful. This 
condition represents an actual or potential substantial degradation of the level of safety of the 
plant. An emergency declaration is required even if the reactor is subsequently shutdown by 
an action taken away from Panel 9-5 since this event entails a significant failure of the RPS. 
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This EAL addresses any automatic or manual reactor scram signal that fails to shut down the 
reactor followed by subsequent manual scram actions that fail to shut down the reactor to an 
extent the reactor is producing energy in excess of the heat load for which the SAFETY 
SYSTEMS were designed(> 3%) (ref. 1, 2). 

For the purposes of emergency classification, successful manual scram actions are those 
which can be quickly performed from the reactor control console, Panel 9-5, (i.e., Mode Switch, 
manual scram pushbuttons, or ARI initiation). Reactor shutdown achieved by use of alternate 
control rod insertion methods does not constitute a successful manual scram (ref. 3). 

For the purposes of this EAL, a successful automatic initiation of ARI that reduces reactor 
power to or below 3% is not considered a successful automatic scram. If automatic actuation 
of ARI has occurred and caused reactor shutdown, the automatic RPS scram must have failed. 
ARI is a backup means of inserting control rods in the unlikely event that an automatic RPS 
scram signal exists but the reactor continues to generate significant power. However, a 
successful automatic initiation of ARI is an acceptable means of establishing reactor shutdown 
conditions relative to the EAL threshold in the absence of any required subsequent manual 
scram actions. 

A manual action at the reactor control console is any operator action, or set of actions, which 
causes the control rods to be rapidly inserted into the core (e.g., initiating a manual reactor 
scram). This action does not include manually driving in control rods or implementation of 
boron injection strategies. If this action(s) is unsuccessful, operators would immediately 
pursue additional manual actions at locations away from the reactor control consoles (e.g., 
locally venting HCUs). Actions taken at back panels or other locations within the Control 
Room, or any location outside the Control Room, are not considered to be "at the reactor 
control consoles". 

Taking the Reactor Mode Switch to Shutdown is considered to be a manual scram action. 

The plant response to the failure of an automatic or manual reactor scram) will vary based 
upon several factors including the reactor power level prior to the event, availability of the 
condenser, performance of mitigation equipment and actions, other concurrent plant 
conditions, etc. If the failure to shut down the reactor is prolonged enough to cause a 
challenge to RPV water level or RCS heat removal safety functions, the emergency 
classification level will escalate to a Site Area Emergency via IC SS6. Depending upon plant 
responses and symptoms, escalation is also possible via IC FS1. Absent the plant conditions 
needed to meet either IC SS6 or FS1, an Alert declaration is appropriate for this event. 

It is recognized that plant responses or symptoms may also require an Alert declaration in 
accordance with the Category F ICs; however, this IC and EAL are included to ensure a timely 
emergency declaration. 

Reference(s): 

1. General Operating Procedure 2.1.5, Reactor Scram 

2. AMP-TBD00 Technical Basis PSTG/SATG 
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3. Emergency Procedure 5.8.3, Alternate Rod Insertion Methods 
4. NEI 99-01 SA5 
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Category: S - System Malfunction 

Subcategory: 6 - RPS Failure 

Initiating Condition: Inability to shut down the reactor causing a challenge to RPV water 
level or RCS heat removal 

EAL: 

SS6.1 Site Area Emergency 

An automatic or manual scram fails to shut down the reactor as indicated by reactor power 
>3% 

AND 

All actions to shut down the reactor are not successful as indicated by reactor power> 3% 

AND EITHER: 

• RPV water level cannot be restored and maintained > -183 in. 

• Heat Capacity Temperature Limit (HCTL) exceeded (EOP/SAG Graph 7) 

Mode Applicability: 

1 - Power Operation, 2 - Startup 

Definition(s): 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): 

Those structures, systems and components that are relied upon to remain functional during 
and following design basis events to assure: 

Basis: 

(1) The integrity of the reactor coolant pressure boundary; 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could 
result in potential offsite exposures. 

This IC addresses a failure of the RPS to initiate or complete an automatic or manual reactor 
scram that results in a reactor shutdown, all subsequent operator actions to manually 
shutdown the reactor are unsuccessful, and continued power generation is challenging the 
capability to adequately remove heat from the core and/or the PC. This condition will lead to 
fuel damage if additional mitigation actions are unsuccessful and thus warrants the declaration 
of a Site Area Emergency. 
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This EAL addresses the following: 

• Any automatic reactor scram signal followed by subsequent manual scram actions that 
fails to shut down the reactor to an extent the reactor is producing energy in excess of 
the heat load for which the SAFETY SYSTEMS were designed (EAL SA6.1 ), and 

• Indications that either core cooling is extremely challenged or PC heat removal is 
extremely challenged (ref. 4, 5). 

Reactor shutdown achieved by use of any control rod insertion methods (ref. 3) or boron 
injection are also credited as a successful manual scram provided reactor power can be 
reduced below the APRM downscale trip setpoint before indications of an extreme challenge to 
either core cooling or PC heat removal exist (ref. 2). 

The combination of failure of both front line and backup protection systems to function in 
response to a plant transient, along with the continued production of heat, poses a potential 
threat to the Fuel Clad, RCS and PC barriers. 

Indication that core cooling is extremely challenged is manifested by inability to restore and 
maintain RPV water level above the Minimum Steam Cooling RPV Water Level (MSCRWL) 
(ref. 1). The MSCRWL (~183 in.) is the lowest RPV level at which the covered portion of the 
reactor core will generate sufficient steam to prevent any clad temperature in the uncovered 
part of the core from exceeding 1500°F. This water level is utilized in the EOPs to preclude fuel 
damage when RPV level is below the top of active fuel. RPV level below the MSCRWL for an 
extended period of time without satisfactory core steam flow, could be a precursor of a core 
melt sequence (ref. 2). 

The Heat Capacity Temperature Limit (HCTL, EOP/SAG Graph 7) is the highest torus water 
temperature from which Emergency RPV Depressurization will not raise torus temperature 
above the maximum design torus temperature. 

The HCTL is a function of RPV pressure and torus water level. It is utilized to preclude failure 
of the containment and equipment in the containment necessary for the safe shutdown of the 
plant (ref. 5). This condition addresses loss of functions required for hot shutdown with the 
reactor at pressure and temperature. 

In some instances, the emergency classification resulting from this EAL may be higher than 
that resulting from an assessment of the plant responses and symptoms against the Category 
F ICs/EALs. This is appropriate in that the Category F ICs/EALs do not address the additional 
threat posed by a failure to shut down the reactor. The inclusion of this EAL ensures the timely 
declaration of a Site Area Emergency in response to prolonged failure to shut down the 
reactor. 

Escalation of the emergency classification level would be via IC AG1 or FG1. 

Reference(s): 

1. General Operating Procedure 2.1.5, Reactor Scram 
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2. AMP-TBD00 Technical Basis PSTG/SATG 
3. Emergency Procedure 5.8.3, Alternate Rod Insertion Methods 

4. EOP-1A RPV Control 
5. EOP-3A, Primary Containment Control 
6. NEI 99-01 SS5 

Page 249 of 258 



COOPER 
NUCLEAR 

EAL Technical Bases Document 

Revision XX 
STATION 

Attachment 1 - Emergency Action Level Technical Bases 

Category: S - System Malfunction 

Subcategory: 7 - Loss of Communications 

Initiating Condition: Loss of all onsite or offsite communications capabilities 

EAL: 

SU7.1 Unusual Event 

Loss of all communication methods, Table S-4, for any of the following: 

• Onsite 

• State/Local 

• NRC 

Table S-4 Communication Methods 

System Onsite State/ NRC 
Local 

Station Intercom System (Gaitronics) X 

Site UHF Radio Consoles X 

Alternate Intercom X 

CNS On-Site Cell Phone System X X X 

Telephone System (PBX) X X X 

Local Telephones (C. 0. Lines) X X 

Satellite Telephones X X 

CNS State Notification Telephones X 

Federal Telecommunications System X 
(FTS 2001) 
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Mode Applicability: 

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 

Definition(s): 

None 

Basis: 
I 

This EAL addresses a significant loss of on-site or offsite communications capabilities (ref. 1, 
2). While not a direct challenge to plant or personnel safety, this event warrants prompt . 
notifications to State and local agencies and the NRC. ' 

This EAL should be assessed only when extraordinary means are being utilized to make, 
communications possible (e.g., use of non-plant, privately owned equipment, relaying of on­
site information via individuals or multiple radio transmission points, individuals being sent to 
offsite locations, etc.). 

The first bullet addresses a total loss of the communications methods used in support of. 
routine plant operations. · 

The second bullet addresses a total loss of the communications methods used to notify all 
State and local agencies of an emergency declaration. The State and local agencies referred 
to here are the Nebraska State Patrol, Missouri State Patrol, Atchison County Sheriff's . 
Department and the Nemaha and Richardson County Sheriff's Departments. ' 

The third bullet addresses a total loss of the communications methods used to notify the NRC 
of an emergency declaration. 

This EAL is the hot condition equivalent of the cold condition EAL CU5.1. 

Reference(s): 

1. EPIP 5. ?COMMUN, Communications, Emergency Response Facility Communication 
Equipment attachment 

2. Emergency Plan for Cooper Nuclear Station, Section 7.3 Communications Systems and 
Notification 

3. NEI 99-01 SU6 
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Category: S - System Malfunction 

Subcategory: 8 - Hazardous Event Affecting Safety Systems 

Initiating Condition: Hazardous event affecting SAFETY SYSTEMS needed for the current 
operating mode 

EAL: 

SAB.1 Alert 

The occurrence of any Table S-5 hazardous event 

AND 
' 

Event damage has caused indications of degraded performance on one train of a SAFETY 
SYSTEM needed for the current operating mode 

AND EITHER: 

• Event damage has caused indications of degraded performance to the redundant 
train of the SAFETY SYSTEM needed for the current operating mode 

• Event damage has resulted in VISIBLE DAMAGE to the redundant train of the 
SAFETY SYSTEM needed for the current operating mode 

(Notes 9, 10) 

Note 9: If the affected SAFETY SYSTEM train was already inoperable or out of service before the hazardous 
event occurred, then emergency classification is not warranted. 

Note 10: If the hazardous event only resulted in VISIBLE DAMAGE, with no indications of degraded 
performance to at least one train of a SAFETY SYSTEM, then this emergency classification is no,t 
warranted. 

Mode Applicability: 

Table S-5 Hazardous Events 

• Seismic event (earthquake) 

• Internal or external FLOODING event 

• High winds or tornado strike 

• FIRE 

• EXPLOSION 

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

1 - Power Operation, 2 - Startup, 3 - Hot Shutdown 
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Definition(s): 

EXPLOSION-A rapid, violent and catastrophic failure of a piece of equipment due to . 
combustion, chemical reaction or overpressurization. A release of steam (from high energy 
lines or components) or an electrical component failure (caused by short circuits, grounding, 
arcing, etc.) should not automatically be considered an explosion. Such events require a: post­
event inspection to determine if the attributes of an explosion are present. 

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

FLOODING - A condition where water is entering a room or area faster than installed 
equipment is capable of removal, resulting in a rise of water level within the room or area. 

SAFETY SYSTEM - A system required for safe plant operation, cooling down the plant and/or 
placing it in the cold shutdown condition, including the ECCS. These are typically systems 
classified as safety-related (as defined in 1 0CFR50.2): · 

Those structures, systems and components that are relied upon to remain functional d,uring 
and following design basis events to assure: · 

(1) The integrity of the reactor coolant pressure boundary; 
I 

(2) The capability to shut down the reactor and maintain it in a safe shutdown condition; 

(3) The capability to prevent or mitigate the consequences of accidents which could 
result in potential offsite exposures. 

' 

VISIBLE DAMAGE - Damage to a SAFETY SYSTEM train that is readily observable without 
measurements, testing, or analysis. The visual impact of the damage is sufficient to cause 
concern regarding the operability or reliability of the affected SAFETY SYSTEM train. 

Basis: 

This EAL addresses a hazardous event that causes damage to SAFETY SYSTEMS needed 
for the current operating mode. In order to provide the appropriate context for consideration of 
an ALERT classification, the hazardous event must have caused indications of degraded 
SAFETY SYSTEM performance in one train, and there must be either indications of 
performance issues with the second (redundant) SAFETY SYSTEM train or VISIBLE 
DAMAGE to the redundant train such that the potential exists for this second SAFETY 
SYSTEM train to have performance issues. In other words, in order for this EAL to be 
classified, the hazardous event must occur, at least one SAFETY SYSTEM train must have 
indications of degraded performance, and the second (redundant) SAFETY SYSTEM train 
must have indications of degraded performance or VISIBLE DAMAGE such that the potential 
exists for performance issues. 

Note that this second SAFETY SYSTEM train is from the same SAFETY SYSTEM that has 
indications of degraded performance; commercial nuclear power plants are designed to be 
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able to support single system issues without compromising public health and safety from 
radiological events. 

Indications of degraded performance addresses damage to a SAFETY SYSTEM train that is in 
service/operation since indications for it will be readily available. The indications of degraded 
performance should be significant enough to cause concern regarding the operability or · 
reliability of the SAFETY SYSTEM train. 

VISIBLE DAMAGE addresses damage to a SAFETY SYSTEM train that is not in 
service/operation and that potentially could cause performance issues. Operators will maKe a 
determination of VISIBLE DAMAGE based on the totality of available event and damage ~eport 
information. This is intended to be a brief assessment not requiring lengthy analysis or ; 
quantification of the damage. This VISIBLE DAMAGE should be significant enough to cause 
concern regarding the operability or reliability of the SAFETY SYSTEM train. 

Escalation of the emergency classification level would be via IC FS1 or AS1. 

This EAL is the hot condition equivalent of the cold condition EAL CA6.1. 

Reference(s): 

1. EP FAQ 2016-002 
2. NEI 99-01 SA9 
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Background 

NEI 99-01, Revision 6 I Cs AA3 and HA5 prescribe declaration of an Alert based on imped~d 
access to rooms or areas (due to either area radiation levels or hazardous gas concentrations) 
where equipment necessary for normal plant operations, cooldown or shutdown is located: 
These areas are intended to be plant operating mode dependent. Specifically, the Developers 
Notes for AA3 and HA5 states: 

The "site-specific list of plant rooms or areas with entry-related mode applicability identified" 
should specify those rooms or areas that contain equipment which require a manual/local 
action as specified in operating procedures used for normal plant operation, coo/down and 
shutdown. Do not include rooms or areas in which actions of a contingent or emergency 
nature would be performed (e.g., an action to address an off-normal or emergency condition 
such as emergency repairs, corrective measures or emergency operations). In addition, the 
list should specify the plant mode(s) during which entry would be required for each room or 
area. 

The list should not include rooms or areas for which entry is required solely to perform 
actions of an administrative or record keeping nature (e.g., normal rounds or routine 
inspections). 

Further, as specified in IC HA5: 

The list need not include the Control Room if adequate engineered safety/design features 
are in place to preclude a Control Room evacuation due to the release of a hazardous gas. 
Such features may include, but are not limited to, capability to draw air from multiple air 
intakes at different and separate locations, inner and outer atmospheric boundaries, oti the 
capability to acquire and maintain positive pressure within the Control Room envelope .. 
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CNS Table A-2 and H-2 Bases 
A review of station operating procedures identified the following mode dependent in-plant · 
actions and associated areas that are required for normal plant operation, cooldown or 
shutdown: 

Location- Operational Area Actions and Modes 

Reactor Building 1001 No entry required 
Reactor Building 976' East No entry required 
Reactor Building 976' West No entry required 
Reactor Building 958' Required for venting RHR Subsystem B for placing in SOC and 

isolation of condensate makeup (Mode 3) 
Reactor Building 931' RHR Hx 

Required for venting RHR subsystem B for placing in SOC (Mode 3/ 
Room 18 
Reactor Building 931' RHR Hx 

Required for Venting RHR subsystem A for placing in SOC (Mode 3) 
Room 1A 
Reactor Building 931' RWCU Required to align RWCU Subcooling line to support continued 
Hx Room operation of RWCU for RPV inventory reject flow path. (Mode 3) I 

Reactor Building 931' General Required to control cooling to RWCU NRHX for RPV inventory reject 
Area flow path. (Mode 3) 
Reactor Building 903' General Required for opening RHR Subsystem A(B) minimum flow valve 
Area power supply breaker in support of placing in SOC. (Mode 3) 
Reactor Building 903' RHR Hx Required for venting RHR subsystem A, aligning for flushing I heat up 
Room 1A of SOC, and Chemistry Sampling. (Mode 3) 
Reactor Building 903' RHR Hx 

Required for venting RHR Subsystem B. (Mode 3) 
Room 18 
Reactor Building 903' Angle 

Required for venting SOC. (Mode 3) 
Valve Room 
Reactor Building 890' Torus 

Required for venting SOC. (Mode 3) 
area 
Reactor Building 881' Torus Required for aligning pneumatics to the RPV Vent isolation valves. 
Area (Mode 4) 
Reactor Building 881' NW Quad Required for aligning condensate makeup to support flushing I heat ; 

up of SOC. (Mode 3) 
Control Building 918' No entry required 
Control Building 903' No entry required 
Control Building 882' SWBP 

No entry required I 
I 

Area 
Control Building 882' ECST 

Required for operating disconnect for RHR SOC PCIV. (Mode 3) : 

room 
Service Water Pump Room No entry required 
EDG #1 Room No entry required : 
EDG #1 Day Tank Room No entry required 
EDG #2 Room No entry required 
EDG #2 Day Tank Room No entry required 
Turbine Building 882' No entry required 
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Location- Operational Area Actions and Modes 

Turbine Building 903' Controlled Entry Required for installation of bug sources on SJAE Rad Monitors 
Corridor (Mode 1) 
Turbine Building 903' and 909' 

No entry required 
Heater Bay 
Turbine Building 932' No entry required 
Rad Waste Control Room No entry required 

' 

Control Room ventilation systems have adequate engineered safety/design features in place to 
preclude a Control Room evacuation due to the release of a hazardous gas. Therefore, the Control 
Room is not included in this assessment or in Table H-2. 

Plant Operating Procedures Reviewed 

1. General Operating Procedures 
• 2.1.4, Normal Shutdown 

• 2.1 .4 .1, Rapid Shutdown 

• 2.1.5, Reactor Scram 

2. System Operating Procedures: 
• 2.2.5, Condensate Filter Demineralizer System 

• 2.2.6, Condensate System 

• 2.2.8, Control Rod Drive Hydraulic System 

• 2.2.28, Feedwater System Startup and Shutdown 

• 2.2.28.1, Feedwater System Operation 

• 2.2.55, Main Condenser Gas Removal System 

• 2.2.56, Main Steam System 

• 2.2.58, AOG System 

• 2.2.58.3, AOG System Operation with Recombiner A 

• 2.2.58.4, AOG System Operation with Recombiner B 

• 2.2.66, Reactor Water Cleanup 

• 2.2.68.1, Reactor Recirculation System Operations 

• 2.2.69.2, RHR System Shutdown Operations 

• 2.2.70, RHR Service Water Booster Pump System 

• 2.2.75, Steam Sealing System 

• 2.2.77, Main Turbine 

• 2.2.78, Turbine Cylinder Heating System 

Page 257 of 258 

7 



COOPER 
NUCLEAR 
STATION 

EAL Technical Bases Document 

Revision XX 

Attachment 2 - Safe Operation & Shutdown Rooms/Areas Tables A-2 & H-2 Bases 

Table A-2 & H-2 Results 

Table A-2 & H-2 Safe Operation & Shutdown Rooms/Areas 

Room/Area Mode Applicability 

Turbine Building 903' Controlled Corridor 1 

Reactor Building 958' 

Reactor Building 931 1 RHR Hx Room 1 B 

Reactor Building 931' RHR Hx Room 1A 

Reactor Building 931' RWCU Hx Room 

Reactor Building 931' General Area 

Reactor Building 903' General Area 
3 

Reactor Building 903' RHR Hx Room 1A 

Reactor Building 903' RHR Hx Room 1 B 

Reactor Building 903' Angle Valve Room 

Reactor Building 890' Torus area 

Reactor Building 881' NW Quad 

Control Building 882' ECST room 

Reactor Building 881' Torus Area 4 
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