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10 CFR 50.54(q)(5) 
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1 O CFR 72.44(f) 

Limerick Generating Station, Units 1 and 2 

Subject: 

Renewed Facility Operating License Nos. NPF-39 and NPF-85 
NRC Docket Nos. 50-352, 50-353, and 72-65 

Exelon Nuclear Radiological Emergency Plan Addendum Revision 

In accordance with 1 O CFR 50.4(b)(5), "Emergency Plan and related submissions," Exelon 
Generation Company, LLC (Exelon) is submitting an Emergency Plan Addendum revision 
for Limerick Generating Station (LGS) as listed in the table below. 

Document'. Revision:· Title 

EP-AA-1008, Addendum 3 1 Emergency Action Levels for Limerick Generating 
Station 

The change to the Emergency Plan Addendum was evaluated under the requir-ements of 1 O 
CFR 50.54(q) and was determined not to result in a reduction in the effectiveness of the 
Emergency Plan for LGS. This notification is being submitted within 30 days of 
implementation of the changes as required by 1 O CFR 50.4(b)(5). The changes continue to 
meet the applicable planning standards established in 1 O CFR 50.47(b) and 1 O CFR 50, 
Appendix.E. 

In addition, as required by 10 CFR 50.54(q)(5), this submittal includes a summary analysis 
of the changes to the Emergency Plan Addendum (Attachment 1 ). 

This submittal also satisfies the reporting requirements associated with 1 O CFR 72.44(f), 
which stipulates that within six months after any change is made to the Emergency Plan, the 
licensee shall submit a report containing a description of the changes to the Director, 
Division of Spent Fuel Storage and Transportation. 
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A copy of the revised Emergency Plan Addendum and supporting change summary analysis are 
included in the attachments to this letter. 

There are no regulatory commitments in this submittal. 

If you have any questions or require additional information, please contact Richard Gropp at 
(610) 765-5557. 

Respectfully, 

David P. Helker 
Manager, Licensing and Regulatory Affairs 
Exelon Generation Company, LLC . 

Attachments: 1) 
2) 

1 O CFR 50.54(q)(5) Procedure Change Summary Analysis 
EP-AA-1008, Addendum 3, Revision 1 , "Emergency Action Levels for 
Limerick Generating Station" 

cc: w/ Attachment 1 only 
Regional Administrator - NRG Region I 
Director, NRG Division of Spent Fuel Storage and Transportation, ONMSS 
NRG Senior Resident Inspector - Limerick Generating Station 
NRG Project Manager, NRR - Limerick Generating Station 
Director, Bureau of Radiation Protection - Pennsylvania Department of 

Environmental Resources 
R. R. Janati, Commonwealth of Pennsylvania 
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Attachment 1 

1 O CFR 50.54(g)(5) Procedure Change Summary Analysis 

Procedures/Titles 

Exelon Generation Company, LLC (Exelon) is submitting the following Emergency Plan 
Addendum revision for Limerick Generating Station (LGS): 

• EP-AA-1008, Addendum 3, Revision 1, "Emergency Action Levels for Limerick 
Generating Station" 

Description of Procedure 

EP-AA-1008, Addendum 3 describes the Emergency Action Levels (EALs) implemented at LGS 
for entering Emergency Classification Levels (ECLs). 

Description of Changes 

This revision to EP-AA-1008, Addendum 3 for LGS incorporates the following changes: 

1. Implementation of NEI 99-01, Revision 6, "Development of Emergency Action Levels for 
Non-Passive Reactors," which involved a complete rewrite/reformatting of the document. 

2. Establishes EAL thresholds for the NRG pre-approved EALs RG2 and RS2 and an 
additional threshold for RA2 based on Spent Fuel Pool (SFP) levels. 

3. Modifies EAL MU3 related tp Anticipated Transient Without Scram (ATWS) events to 
provide further clarification regarding a successful reactor shutdown. 

A more detailed description of the changes is provided below .... 

1. The revised EAL schemes based on NEI 99-01, Revision 6 were submitted to the NRG 
in a License Amendment Request (LAR) dated May 30, 2014. The NRG approved the 
LAR as documented in a letter and supporting Safety Evaluation Report (SER) dated 
July 28, 2015. Training has been satisfactorily completed for the LGS and supporting 
Corporate Emergency Response Organization (ERO) personnel on the revised EAL 
schemes. As a result, the NRG-approved EAL schemes based on the NEI 99-01, 
Revision 6 guidance were implemented and this revision to EP-AA-1008, Addendum 3 
reflects the changes. 

2. As part of the NRG approval of the new EAL schemes, three (3) new thresholds related 
to SFP level were approved generically without specific level values being provided. The 
levels are based on enhanced SFP level devices placed in service in accordance with 
the information provided in Section 1.4 of NRG Order EA-12-051. NEI 99-01, Revision 6 
recommended that these EAL thresholds be implemented when the enhanced SFP level 
instrumentation is available for use. At LGS, the enhanced SFP level instruments were 
placed in service in accordance with a site-approved design change package. 
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The new EAL scheme thresholds for RG2 and RS2 utilize a "site-specific level 3" value. 
RA2 contains a third threshold that uses a "site-specific level 2" value. 

To document the logic and assumptions used in establishing the EAL for SFP "site­
specific level 3" and "site-specific level 2" values and to capture supporting documents in 
one location, a site-approved calculation was developed. The calculation established 
the following values: 

• For EAL thresholds RG2 and RS2 the value of 0.80 feet was calculated for the 
"site-specific level 3" value. 

• For EAL threshold RA2.3 the value of 10.20 feet was calculated tor the "site­
specific level 2" value. 

3. The change to EAL MU3 (ATWS) provides further clarification regarding a successful 
reactor shutdown. The clarification was made to avoid confusion when assessing a 
successful reactor shutdown. The following statement has been added to three (3) 
places in the EAL: 

" ... as indicated by Reactor Power< 4% ... " 

The addition of this statement will ensure that the same indication that is being used 
within EAL MU3 to determine that the reactor is not shut down is also being used to 
determine a successful reactor shutdown. This clarification is also in keeping with the 
escalation path for EAL MA3 and MS3 for determining a reactor shutdown. 

Description of How the Changes Still Complies with Regulations 

Planning Standard 1 O GFR 50.47(b)(4) states in part: " ... A standard emergency classification 
and action level scheme, the bases of which include facility system and effluent parameters, is 
in use by the nuclear facility licensee." NUREG-0654, Section 11.D.1 states in part: " ... An 
emergency classification and emergency action level scheme as set forth in Appendix 1 must be 
established by the licensee. The specific instruments, parameters or equipment status shall be 
shown for establishing each emergency class, in the in-plant emergency procedures. The plan 
shall identify the parameter values and equipment status for each emergency class." 
This revision to the EP-AA-1008, Addendum 3 continues to satisfy the applicable Emergency 
Planning requirements established in 1 O GFR 50.47(b)(4) and the Program Element guidance 
specified in NUREG-0654, Section 11.D as noted below. 

1. This revision to EP-AA-1008, Addendum 3 implements the EAL scheme changes 
reviewed and approved by the NRG as documented in its letter dated July 28, 2015, and 
supporting SER. As such, the NRG has determined that this revision to the Emergency 
Plan Addendum is acceptable and the changes satisfy applicable regulatory 
requirements and commitments. 

2. The NRG-approved EALs had indicated that a site-specific threshold value would be 
established upon installation of enhanced SFP level devices in accordance with NRG 
Order EA-12-051. LGS has subsequently installed the enhanced SFP level devices and 
thresholds have been calculated in accordance with a site-approved design change 
package and supporting calculation. 
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For EALs RG2 and RS2 the value of 0.80 feet as indicated on applicable level 
instrumentation, was chosen as being indicative of the immediate need to restore SFP 
level.· For EAL RA2.3 the value of 10.20 feet as indicated on applicable level 
instrumentation, was chosen as being the SFP level that is adequate to provide 
substantial radiation shielding for a person standing on the SFP operating deck. 

The site-specific levels were determined based on criteria in NRG Order EA-12-051, the 
guidance provided in NEI 12-02, as well as applicable Owner's Group guidance. The 
levels were modified to reflect site-specific constraints and limitations associated with the 
design and operation of instrumentation as discussed in the developer notes in the NRG­
endorsed NEI 99-01, Revision 6 guidance. 

Updating the EAL threshold values based on an NRG-accepted methodology and a site­
approved calculation does not alter the meaning or intent of the basis of the EALs as 
approved by the NRG, and applicable regulations and commitments continue to be met. 

3. A change was made to EAL MU3 (A lWS) to provide clarity regarding a successful 
reactor shutdown. The clarifying information was added to avoid confusion when 
assessing a successful reactor shutdown. The statement "as indicated by Reactor 
Power< 4%" was added to the EAL for further clarification in making the determination 
for a successful reactor shutdown, which will help to eliminate any potential confusion. 
This change ensures that consistency is applied within EAL MU3 for determining that the 
reactor is not shut down as well as determining a successful reactor shutdown. This 
change is also in keeping with the escalation path for EALs MA3 and MS3 regarding . 
determination of a reactor shutdown. 

Updating the EAL threshold for clarification purposes does not alter the meaning or 
intent of the basis of the NRG-approved EAL, and applicable regulations and 
commitments continue to be met. 

Description of Why the Changes are Not a Reduction in Effectiveness (RIE) 

1. EP-AA-1008, Addendum 3 has been revised to reflect the incorporation of the revised 
EAL schemes based on NEI 99-01, Revision 6 as approved by the NRG on July 28, 
2015. As such, the NRC has determined that the changes continue to meet applicable 
regulatory requirements and commitments and do not result in a reduction in 
effectiveness of the LGS Emergency Plan. 

2. Updating the threshold values for EALs RG2, RS2, and RA2.3 based on an NRG­
accepted methodology and the resulting site-approved calculation does not alter the 
meaning or intent of the basis of the EALs as approved by the NRG. No existing 
emergency preparedness requirements have been deleted or minimized, and applicable 
regulations and commitments continue to be met. Therefore, the changes do not result 
in a reduction in effectiveness of the LGS Emergency Plan. 

3. Updating the EAL threshold for MU3 (AlWS) to include additional clarification does not 
alter the meaning or intent of the basis of the approved EAL. No existing emergency 
preparedness requirements have been deleted or minimized as a result of this change, 
and applicable regulations and commitments continue to be met. Therefore, this change 
does not result in a reduction in effectiveness of the LGS Emergency Plan. 
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Section 1 : Classification of Emergencies 
1.1 General 

Exelon Nuclear 

Section D of the Exelon Nuclear Standardized Emergency Plan divides the types 
of emergencies into four EMERGENCY CLASSIFICATION LEVELS (ECLs). The 
first four are the UNUSUAL EVENT (UE), ALERT, SITE AREA EMERGENCY 
(SAE), and GENERAL EMERGENCY (GE). These ECLs are entered by 
satisfying the Initiating Condition (IC) through meeting an Emergency Action 
Level (EAL) of the IC provided in this section of the Annex. The ECLs are 
escalated from least severe to most severe according to relative threat to the 
health and safety of the public and emergency workers. Depending on the 
severity of an event, prior to returning to a standard day-to-day organization, a 
state or phase called RECOVERY may be entered to provide dedicated 
resources and organization in support of restoration and communication activities 
following the termination of the emergency. 

UNUSUAL EVENT (UE): 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. 

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. 

SITE AREA EMERGENCY (SAE): Events are in progress or have occurred 
which involve an 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. 

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

April 2016 LGS 1-1 EP-AA-1008 Addendum 3(Rev1) 
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RECOVERY: Recovery can be considered as a phase of the emergency and is 
entered by meeting emergency termination criteria provided in EP-AA-111 
Emergency Classification and Protective Action Recommendations. 

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: 

• UNUSUALEVENT(UE) 
• ALERT 
• SITE AREA EMERGENCY (SAE) 
• GENERAL EMERGENCY (GE) 

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. 

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. 

An emergency is classified by assessing plant conditions and comparing 
abnormal conditions to ICs and EALs, based on the designated Operational 
Condition (MODE). Modes 1 through 5 are defined in the Technical 
Specifications (T.S.), for Units 1 and 2, based on Reactor Mode Switch Position 
and specific plant conditions. "Defueled" Mode was established for classification 
purposes to reflect conditions where all fuel has been removed from the Reactor 
Pressure Vessel. 

April 2016 

MODE TITLE 
1 Power Operation 
2 Start-up 
3 Hot Shutdown 
4 Cold Shutdown 
5 Refueling 
D Defueled 

Hot Matrix - applies in modes (1 ), (2), and (3) 

Cold Matrix - applies in modes (4), (5), and (D) 

LGS 1-2 EP-AA-1008 Addendum 3(Rev1) 
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Individuals responsible for the classification of events will refer to the Initiating 
Condition and EALs on the matrix of the appropriate station Standardized 
Emergency Plan Annex (this document). This matrix will contain ICs, EALs, 
Mode Applicability Designators, appropriate EAL numbering system, and 
additional guidance necessary to classify events. It may be provided as a user 
aid. 

The matrix is set up in six Recognition Categories. The first is designated as "R''. 
and relates to Abnormal Radiological Conditions I Abnormal Radiological Effluent 
Releases. The second is designated as "F" and relates to Fission Product Barrier . 
Degradation. The third is designated as "M" and relates to hot condition System 
Malfunctions. The fourth is designated as "C" and relates to Cold Shutdown I 
Refueling System Malfunctions. The fifth is designated as "H" and relates to 
Hazards and Other Conditions Affecting Plant Safety. The sixth is designated "E­
H" and relates to ISFSI Malfunctions. 

The matrix is designed to provide an evaluation of the Initiating Conditions from 
the worst conditions (General Emergencies) on the left to the relatively less 
severe conditions on the right (Unusual Events). Evaluating conditions from left 
to right will reduce the possibility that an event will be under classified. All 
Recognition Categories should be reviewed for applicability prior to classification. 

The Initiating Conditions are coded with a two letter and one number code. The 
first letter is the Recognition Category designator, the second letter is the 
Classification Level, "U" for (NOTIFICATION OF) UNUSUAL EVENT, "A" for 
ALERT, "S" for SITE AREA EMERGENCY and "G" for GENERAL EMERGENCY. 
The EAL number is a sequential number for that Recognition Category series. All 
ICs that are describing the severity of a common condition (series) will have the 
same number. 

The EAL number may then be used to reference a corresponding page(s), which 
provides the basis information pertaining to the IC: 

• EAL 

• Mode Applicability 

• Basis 

Classification is not to be made without referencing, comparing and satisfying the 
specified Emergency Action Levels. 

A list of definitions is provided as part of this document for terms having specific 
meaning to the EALs. Site specific definitions are provided for terms with the 
intent to be used for a particular IC/EAL and may not be applicable to other uses 
of that term at other sites, the Emergency Plan or procedures. 

References are also included to documents that were used to develop the EALs. 
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References to the Emergency Director means the person in Command and 
Control as defined in the Emergency Plan. Classification of emergencies is a 
non-delegable responsibility of Command and Control for the onsite facilities with 
responsibility assigned to the Shift Emergency Director (Control Room Shift 
Manager) or the Station Emergency Director (Technical Support ·Center). 
Classification of emergencies remains the responsibility of the applicable onsite 
facility even after Command and Control is transferred to the Corporate 
Emergency Director (Emergency Operations Facility). 

Although the majority of the EALs provide very specific thresholds, the 
Emergency Director must remain alert to events or conditions that lead to the 
conclusion that exceeding the EAL is IMMINENT. If, in the judgment of the 
Emergency Director, an IMMINENT situation is at hand, the classification should 
be made as if the EAL has been exceeded. While this is particularly prudent at 
the higher ECL (as the early classification may provide for more effective 
implementation of protective measures), it is nonetheless applicable to all ECLs. 

1.2 ~lassification, Instrumentation and Transient Events 

Classifications are based on evaluation of each Unit. All classifications are to be 
based upon valid indications, reports or conditions. Indications, reports or 
conditions are considered valid when they are verified by (1) an instrument 
channel check, or (2) indications on related or redundant indications, or (3) by 
direct observation by plant personnel, such that doubt related to the indication's 
operability, the condition's existence, or the report's accuracy is removed. Implicit 
in this is the need for timely assessment. 

Indications used for monitoring and evaluation of plant conditions include the 
normally used instrumentation, backup or redundant instrumentation, and the use 
of other parameters that provide information that supports determination if an 
EAL has been reached. When an EAL refers to a specific instrument or indication 
that is determined to be inaccurate or unavailable, then alternate indications shall 
be used to monitor the specified condition. 

During an event that results in changing parameters trending towards an EAL 
classification, and instrumentation that was available to monitor this parameter 
becomes unavailable or the parameter goes off scale, the parameter should be 
assumed to have been exceeded consistent with the trend and the classification 
made if there are no other direct or indirect means available to determine if the 
EAL has not been exceeded. 

The assessment of some EALs is based on the results of analyses that are 
necessary to ascertain whether a specific EAL has been exceeded (e.g., dose 
assessments, chemistry sampling, RCS leak rate calculation, etc.); the EAL 
and/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 EAL to be exceeded (i.e., this is the time that the 
EAL information is first available). 
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Planned evolutions involve preplanning to address the limitations imposed by the 
condition, the performance of required surveillance testing, and the 
implementation of specific controls prior to knowingly entering the condition in 
accordance with the specific requirements of the site's Technical Specifications. 
Activities which cause the site to operate beyond that allowec:I by the site's 
Technical Specifications, planned or unpl~nned, may result in an EAL being met 
or exceeded. Planned evolutions to test, manipulate, repair, perform 
maintenance or modifications to systems and equipment that result in an EAL 
being met or exceeded are not subject to classification and activation 
requirements as long as the evolution proceeds as planned and is within the 
operational limitations imposed by the specific operating license. However, these 
conditions may be subject to the reporting requirements of 10 CFR 50. 72. 

When two or more EALs are determined, declaration will be made on the highest 
classification level for the Unit. When both units are affected, the highest 
classification for the Station will be used for notification purposes and both Units' 
ECLs will be noted. 

Concerning ECL Downgrading, Exelon Nuclear policy is that ECLs shall not be 
downgraded to a lower classification. Once declared, the event shall remain in 
effect until no Classification is warranted or until such time as conditions warrant 
classification to Recovery. 

There may be cases in which a plant condition that exceeded an EAL was not 
recognized at the time of occurrence but is identified well after the condition has 
occurred (e.g., as a result of routine log or record review), and the condition no 

\ longer exists. In these cases, an emergency should not be declared. Reporting 
requirements of 10 CFR 50.72 are applicable, the guidance of NUREG-1022, 
Event Reporting Guidelines 10 CFR 50.72 and 50.73 and the Reportability 
Reference Manual, should be applied. 

1.3 Mode Applicability 

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

For events that occur in Cold Shutdown or Refueling, escalation is via EALs that 
have Cold Shutdown or Refueling for mode applicability, even if Hot Shutdown 
(or a higher mode) is entered during any subsequent heat-up. In particular, the 
Fission Product Barrier Matrix EALs are applicable orily to events that initiate in 
Hot Shutdown or higher. 

If there is a change in Mode following an event declaration, any subsequent 
events involving EALs outside of the current declaration escalation path will be 
evaluated on the Mode of the plant at the time the subsequent events occur. 
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1.4 Emergency Director Judgment 

Emergency Director (ED) Judgment EALs are provided in the Hazards and Other 
Condition Affecting Plant Safety section and on the Fission Product Barrier (FPB) 
Matrix. Both of the ED Judgment EALs have specific criteria for when they 
should be applied. 

The Hazards Section ED Judgment EALs are intended to address unanticipated 
conditions which are not addressed explicitly by other EALs but warrant 
declaration of an emergency because conditions exist which are believed by the 
ED to fall under specific emergency classifications (UE, Alert, $AE or GE). 

The FPB Matrix ED Judgment EALs are intended to include unanticipated 
conditions, which are not addressed explicitly by any of the other FPB threshold 
values, but warrant determination because conditions exist that fall under the 
broader definition for a significant Loss or Potential Loss of the barrier (equal to 
or greater than the defined FPB threshold values). 

1.5 Fission Product Barrier (FPB) Threshold 

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

FPB 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. The primary FPBs are: 

• Fuel Clad (FC) 
• Reactor Coolant System (RCS) 
• Containment (CT) 

Upon determination that one or more FPB thresholds have been exceeded, the 
combination of barrier loss and/or potential loss thresholds is compared to the 
FPB IC/EAL criteria to determine the appropriate ECL. 

In some accident sequences, the ICs and EALs presented in the Abnormal 
Radiation Levels/ Radiological Effluent (R) Recognition Category will be 
exceeded at the same time, or shortly after, the loss of one or more fission 
product barriers. This redundancy is intentional as the former ICs address 
radioactivity releases that result in certain offsite doses from whatever cause, 
including events that might not be fully encompassed by fission product barriers 
(e.g., spent fuel pool accidents, design containment leakage following a LOCA, 
etc.). 
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1.6 Fission Product Barrier Restoration -

Fission Product Barriers are not treated the same as EAL threshold values. 
Conditions warranting declaration of the loss or potential loss of a FPB may 
occur resulting in a specific classification. The condition that caused the loss or 
potential loss declaration could be rectified as the result of Operator action, 
automatic actions, or designed plant response. Barriers will be considered re­
established when there are direct verifiable indications (containment penetration 
or open valve has been isolated, coolant sample results, etc) that the barrier has 
been restored and is capable of mitigating future events. 

The reestablishment of a FPB does not alter or lower the existing classification. 
Termination and entry into RECOVERY phase is still required for exiting the 
present classification. However the reestablishment of the barrier should be 
considered in determining future classifications should plant conditions or events 
change. 

1. 7 Definitions 

CONFINEMENT BOUNDARY: The irradiated fuel dry storage cask barrier(s) 
between areas containing radioactive substances and the environment. 

CONTAINMENT CLOSURE: The procedurally defined conditions or actions 
taken to secure containment (primary or secondary) and its associated 
structures, systems, and components as a functional barrier to fission product 
release under shutdown conditions. 

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 may 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 fire. 
Observation of flame is preferred but is NOT required if large quantities of smoke 
and heat are observed. 

FISSION PRODUCT BARRIER (FPB) THRESHOLD: A pre-determined, site­
specific, observable threshold indicating the loss or potential loss of a fission 
product barrier. 

HOSTAGE: A person(s) held as leverage against the station to ensure that 
demands will be met by the station. 
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HOSTILE ACTION: An act toward a Nuclear Power Plant (NPP) or its personnel 
that includes the use of violent force to destroy equipment, take HOSTAGES, 
and/or intimidate the licensee to achieve an end. This includes attack by air, land, 
or water using guns, explosives, PROJECTILES, vehicles, or other devices used 
to deliver destructive force. Other acts that satisfy the overall intent may be 
included. HOSTILE ACTION should not be construed to include acts of civil 
disobedience or felonious acts that are not part of a concerted attack on the 
NPP. 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: Any individuals who are engaged in a determined assault, 
overtly or by stealth and deception, equipped with suitable weapons capable of 
killing, maiming, or causing destruction. 

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

INDEPENDENT SPENT FUEL STORAGE INSTALLATION (ISFSI): A complex 
that is designed and constructed for the interim storage of spent nuclear fuel and 
other radioactive materials associated with spent fuel storage. 

NORMAL LEVELS: As applied to radiological IC/EALs, the highest reading in the 
past twenty-four hours excluding the current peak value. 

OWNER CONTROLLED AREA (OCA): The property associated with the station 
and owned by the company. Access is normally limited to persons entering for 
official business. 

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

PROTECTED AREA: An area that normally encompasses all controlled areas 
within the security protected area fence. 

REFUELING PATHWAY: all the cavities, tubes, canals and pools through which 
irradiated fuel may be moved, but not including the reactor vessel. 

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. 

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. 

UNISOLABLE: An open or breached system line that cannot be isolated, 
remotely or locally. 
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UNPLANNED: A parameter change or an event that is not 1) the result of an 
intended evolution or 2) an expected plant response to a transient. The cause of 
the parameter change or event may be known or unknown. 

VISIBLE DAMAGE: Damage to a component or structure that is readily 
observable without measurements, testing, or analysis. The visual impact of the 
damage is sufficient to cause concern regarding the operability or reliability of the 
affected component or structure. 
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Table LGS 1-1: LGS EAL Technical Basis 

Emergency Action Level Technical Basis Page Index 

General Site Area Alert Unusual Event 
EAL Pg. EAL Pg. EAL Pg. EAL Pg. 

RG1 2-25 RS1 2-27 RA1 2-29 RU1 2-32 
RG2 2-35 RS2 2-36 RA2 2-37 RU2 2-39 

RA3 2-41 RU3 2-45 

FG1 2-46 FS1 2-47 FA1 2-48 

Fuel Clad RCS Containment 
FC1 2-49 
FC2 2-50 RC2 2-54 CT2 2-62 

RC3 2-56 CT3 2-63 
RC4 2-57 

FC5 2-52 RC5 2-60 CT5 2-65 
CT6 2-66 

FC7 2-53 RC7 2-61 CT7 2-69 

MG1 2-70 MS1 2-72 MA1 2-74 MU1 2-76 

MG2 2-77 MS2 2-79 

MS3 2-80 MA3 2-82 MU3 2-84 

MA4 2-87 MU4 2-90 

MA5 2-92 
MU6 2-95 
MU7 2-97 

CA1 2-99 CU1 2-101 

CA2 2-103 
CU3 2-105 
CU4 2-107 

CA5 2-109 CU5 2-111 

CG6 2-113 CS6 2-117 CA6 2-120 CU6 2-122 

HG1 2-125 HS1 2-127 HA1 2-129 HU1 2-132 

HS2· 2-134 HA2 2-136 
HU3 2-137 

HU4 2-141 
HA5 2-145 

HU6 2-147 

HG7 2-149 HS7 2-150 HA7 2-151 HU7 2-152 

E-HU1 2-153 
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I 

GENERAL EMERGENCY 

Abnormal Rad Levels I Radiological Effluents 

RG1 Release of gaseous radioactivity [}][g]@l@lffil [Ql 
resulting in offsite dose greater than 1,000 mRem TEDE 
or 5,000 mRem thyroid CDE. 

Emergency Action Level (EAL): 
Notes: 
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• The Emergency Director should declare the event promptly 
upon determining that the applicable time has been 
exceeded, or will likely be exceeded. 

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

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

• The pre-calculated effluent monitor values presented in 
EAL #1 should be used for emergency classification 
assessments until dose assessment results are available. 

Readings on ANY Table R1 Effluent Monitor 
>Table R1 value for:;: 15 minutes. 
OR 
Dose assessment using actual meteorology indicates doses at 
or beyond the site boundary of EITHER: 

OR 

a. > 1000 mRem TEOE 
OR 

b. > 5000 mRem COE Thyroid 

Field survey results at or beyond the site boundary indicate 
EITHER: 

a. Gamma (closed window) dose rates 
>1000 mR/hr are expected to continue for 
2: 60 minutes. 
OR 

b. Analyses of field survey samples indicate 
> 5000 mRem COE Thyroid for 60 minutes of 

inhalation. 

Modes: 1 - Power Operation 2 - Startup 3 - Hot Shutdown 

Release Path 

North Stack (WR Monitor: RIX-026-076-4) 

' 

SITE AREA EMERGENCY 

RS1 Release of gaseous radioactivity [}][g]@l@lffil [Qj 
resulting in offsite dose greater than 100 mRem TEDE 
or 500 mRem thyroid CDE. 

Emergency Action Level (EAL): 
Notes: 

• The Emergency Director should declare the event promptly 
upon determining that the applicable time has been 
exceeded, or will likely be exceeded. 

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

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

• The pre-calculated effluent monitor values presented in 
EAL #1 should be used for emergency classification 
assessments until dose assessment results are available. 

1. Readings on ANY Table Rt Effluent Monitor 
>Table R1value for> 15 minutes. 
OR , -

2. Dose assessment using actual meteorology indicates doses at 
or beyond the.site boundary of EITHER: 

OR 

a. > 100 mRem TEOE 
OR 

b. > 500 mRem COE Thyroid 

3. Field survey results at or beyond the site boundary indicate 
EITHER: 

a. Gamma (closed window) dose rates 
>100 mR/hr are expected to continue for 
2: 60 minutes. 
OR 

b. Analyses of field survey samples indicate 
> 500 mRem COE Thyroid for 60 minutes of 
inhalation. 

4 - Cold Shutdown 5 - Refueling D- Defueled 

Table R1 Effluent Monitor Thresholds 

General Emergency 

1.92 E+OB µCi/sec 

South Stack (Unit 1: RY-026-185A-3 I RY-026-1858-3or Unit 2: RY-026-285A-3 I RY-026-2858-3) 2. 71 E-01 µCi/cc 

April 2016 HOT MATRIX LGS 2-1 

ALERT 

RA1 Release of gaseous or liquid [}][g]@l@lffil [Ql 
radioactivity resulting in offsite dose greater than 
10 mrem TEDE or 50 mrem thyroid CDE. 

Emergency Action Level (EAL): 
Notes: 

1. 

• The Emergency Director should declare the event 
promptly upon determining that the applicable time has 
been exceeded, or will likely be exceeded. 

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

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

• The pre-calculated effluent monitor values presented in 
EAL #1 should be used for emergency classification 
assessments until dose assessment results are available. 

Readings on ANY Table R1 Effluent Monitor> Table R1 value 
for 2: 15 minutes. 
OR 

2. Dose assessment using actual meteorology indicates doses at 
or beyond the site boundary of EITHER: 

OR 

a. > 10 mRem TEOE 
OR 

b. > 50 mRem COE Thyroid 

3. Analysis of a liquid effluent sample indicates a concentration 
or release rate that would result in doses greater than 
EITHER of the following at or beyond the site boundary 

a. 10 mRem TEDE for 60 minutes of exposure 
OR 

b. 50 mRem CD6 Thyroid for 60 minutes of 
exposure 

4. Field survey results at or beyond the site boundary indicate 
EITHER: 

a. Gamma (closed window) dose rates 
> 10 mR/hr are expected to continue for 
;;: 60 minutes. 
OR 

b. Analyses of field survey samples indicate 
> 50 mRem COE Thyroid for 
60 minutes of inhalation. 

Site Area Emergency Alert 

1.92 E+07 µCi/sec 1.92 E+06 µCi/sec -
2.71 E-02 µCi/cc 2.71 E-03 µCi/cc 

HOT MATRIX Exelon Nuclear 

UNUSUAL EVENT 

RU1 Release of gaseous or liquid [I][g]@l@lffil [QI 
radioactivity to the environment greater than 
2 times the ODCM for 60 minutes or longer. 

Emergency Action Level (EAL): 
Notes: 

• The Emergency Director should declare the event 
promptly upon determining that the applicable time has 
been exceeded, or will likely be exceeded. 

• If an ongoing release is detected and the release start 
time is unknown, assume that the release duration has 
exceeded 60 minutes. 

• Classification based on effluent monitor readings assumes 
that a release path to the environment is established. If 
the effluent fl9w 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. 

1. Reading on ANY of tile following effluent monitors > 2 
times alarm setpoint established by a current radioactive 
release discharge permit for;::: 60 minutes. 

• Radwaste Discharge Effluent Monitor (RR-063-
0R001) 
OR 

• Discharge Permit specified monitor 
OR 

2. Readings on ANY Table R1 Effluent Monitor> Table R1 value 
for 2: 60 minutes: 
OR 

3. Confirmed sample analyses for gaseous or liquid releases 
indicate concentrations or release rates 
> 2 times OOCM Limit with a release duration of 
;;: 60 minutes. 

Unusual Event 

2.20 E+04 µCi/sec 

3.09 E-05 µCi/cc 
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GENERAL EMERGENCY 

Abnormal Rad Levels I Radiological Effluents 
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RG2 Spent fuel pool level cannot be [TI[g]@l@I[§] [Q] 
restored to at least 0.08 ft as indicated on Ll-053-
200A(B) for 60 minutes or longer. 

Emergency Action Levels (EAL): 

Note: The Emergency Director should declare the General 
Emergency promptly upon determining that the 
applicable time has been exceeded, or will likely be 
exceeded. 

Spent fuel pool level cannot be restored to at least 0.08 ft. 
as indicated on Ll-053-200A(B) for 60 minutes or longer. 

Table R2 
Refuel Floor ARM's 

• RIS29-M1 "1 (2)K600, Drywell Head 
La yd own 

• RIS30-M1-1 (2)K600, Dryer I Separator 
Area 

• RIS31-M1-1(2)K600, Spent Fuel Pool 

• RIS32-M1-1 (2)K600, New Fuel storage 
Vault 

• RIS33-M1-1(2)K600, Pool PluQ Laydown 

Modes: 1 - Power Operation 2 - Startup 3 - Hot Shutdown 

April 2016 HOT MATRIX 

SITE AREA EMERGENCY 

RS2 Spent fuel pool level at [TI[g]@l@I[§] [Q] 
0.08 ft as indicated on Ll-053-200A(B). 

Emergency Action Level (EAL)_: 

Lowering of spent fuel pool level to 0.08 ft. as indicated on LI-
053-200A(B) 

Table R3 
Areas Requiring Continuou$ Occupancy 

• Main Control Room 

• Central Alarm Station - (by survey) 

Table R4 
Areas with Entry Related Mode Applicability 

Area 

Reactor Enclosure 
283' Area 11 Room 509 

510 
Area 12 Room 599 

511 
Area ~ 3 Room 589 
Area 14 Room 583 

584 
Area 16 Room 599 

511 
Area 17 Room 585 

246' Area 18 Room 376 
245' Area 18 Room 376 
238' Area 17 Room 376 

Area 18 Room 376 
Area 15 Room 309 
Area 16 Room 309 

217' Area 11 Room 304 
Area 12 Room 304 
Area 13 Room 370 
Area 15 Room 304 
Area 16 Room 314 
Area 17 Room 370 
Area 18 Room 370 

201' Area 15 Room 200 
203 

Area 12 Room 207 
Area 13 Room 284 
Area 16 Room 204 
Area 17 Room 280 
Area 18 Room 279 

281 

. Entry Related 
Mode 

Aoolicabilitv 

Modes 3, 4, and 5 

4 - Cold Shutdown 5- Refueling D- Defueled 

LGS 2-2 

ALERT 

RA2 Significant lowering of water [TI[g]@l@I[§] [Q] 
level above, or damage to, irradiated fuel. 

Emergency Action Level (EAL): 

1. Uncovery of irradiated fuel in the REFUELING 
PATHWAY. 
OR 

2. Damage to irradiated fuel resulting in a release of 
radioactivity from the fuel as indicated by ANY 
Table R2 Radiation Monitor reading 
>1000 mRem/hr 

OR 

3. Lowering of spent fuel pool level to 10.20 ft. as 
indicated on Ll-053-200A(B). 

RA3 Radiation levels that impede . [TI[g]@l@I[§] [Q] 
access to equipment necessary for normal plant 
operations, cooldown or shutdown. 

Emergency Action Level (EAL): 
Note: If the equipment in the listed room or area was 

already inoperable, or out of service, before the 
event occurred, then no emergency classification is 
warranted 

1. Dose rate > 15 mR/hr in ANY of the areas 
contained in Table R3. 
OR 

2-. An UNPLANNED event results in radiation levels 
that prohibit or significantly impede access to ANY 
of the areas contained in Table R4. 

HOT MATRIX Exelon Nuclear 

UNUSUAL EVENT 

RU2 Unplanned loss of water level [TI[g]@l@I[§] [Q] 
above irradiated fuel. 

Emergency Action Level (EAL): 

1. UNPLANNED water level drop in the REFUELING 
PATHWAY as indicated by: 

• Refueling Cavity water level < 484 inches 

OR 

• Spent Fuel Pool I < 22 ft. above seated 
irradiated fuel. 

OR 

• Indication or report of a drop in water level in 
the REFUELING PATHWAY. 

AND 
2. . UNPLANNED Area Radiation Monitor reading rise 

on ANY radiation monitor in Table R2. 

RU3 Reactor coolant activity greater ITJ[gj[fil 
than Technical Specification allowable limits. 

Emergency Action Level (EAL): 

1 Air Ejector discharge radiation monitor · 
(RISH-026-1 (2)K601 A, 8) Hi-Hi alarm 

OR 

2. Specific coolant activity > 4.0 µCl/gm Dose 
equivalent 1-131. 
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FG1 Loss of any two barriers AND Loss or Potential Loss of third barrier. 

Sub-Category 

1. RCS Activity 

2. RPVWater 
Level 

3. Primary 
Containment 
Pressure/ 
Conditions 

4. RCS Leak Rate 

5. Primary 
Containment 
Radiation 

6. Primary 
Containment 
Isolation Failure 

7. Emergency 
Director 
Judgment 

FC - Fuel Clad 

Loss 

Coolant activity > 300 µCi/gm Dose 
Equivalent 1-131. 

1. Plant conditions indicate Primary 
Containment flooding is required. 

None 

None 

Drywell radiation monitor reading 
> 1.90 E+02 R/hr. (190 R/hr) 

None 

1. Any Condition in the opinion of the 
Emergency Director that indicates Loss 
of the Fuel Clad Barrier. 

Potential Loss 

None 

2. RPV water level cannot be restored and 
maintained> -161 inches (TAF) 
OR 

3. RPV water level cannot be determined. 

None 

None 

None 

None 

2. Any Condition in the opinion of the 
Emergency Director that indicates 
Potential Loss of the Fuel Clad Barrier. 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 4 - Cold Shutdown 

April 2016 HOT MATRIX 

RC - Reactor Coolant System 

Loss 

None 

1. RPV water level cannot be restored and 
maintained> -161 inches (TAF) 
OR 

2. RPV water level cannot be determined. 

1. Drywell pressure >1.68 psig. 
AND 

2. Drywell pressure rise is due to RCS 
leakage. 

1. UNISOLABLE Main Steam Line (MSL), 
HPCI, Feedwater, RWCU, or RCIC line 
break. 
OR 

2. Emergency RPV Depressurization is 
required. 

Drywell radiation monitor reading 
> 1.00 E +02 R/hr (1 OOR/hr) 

None 

1 . ANY Condition in the opinion of the 
Emergency Director that indicates Loss of 
the RCS Barrier. 

5 - Refueling D- Defueled 

LGS 2-3 

Potential Loss 

None 

None 

None 

3. UNISOLABLE primary system leakage that 
results in EITHER of the following: 

a. Secondary Containment area 
temperature> T-103/ SAMP, Max 
Norm Op Value (MNO) 
OR 

b. Secondary Containment area radiation 
level> T-103/ SAMP, Max Norm Op 
Value (MNO). 

None 

None 

2. Any Condition in the opinion of the 
Emergency Director that indicates Potential 
Loss of the RCS Barrier. 

HOT MATRIX Exelon Nuclear 

ANY Loss or ANY Potential Loss of either Fuel Clad or RCS 

CT - Containment 

Loss 

None 

None 

1. UNPLANNED rapid drop in primary 
containment pressure following primary 
containment pressure rise. 

OR 
2. Primary containment pressure response not 

consistent with LOCA conditions. 

None 

None 

1. UNISOLABLE direct downstream pathway to 
the environment exists after primary 
containment isolation signal. 
OR 

2. Intentional Primary Containment 
venting/purging per TRIPS or SAMPs due to 
accident conditions. 
OR 

3. UNISOLABLE primary system leakage that 
results in EITHER of the following: 

a. Secondary Containment area 
temperature> T-103/ SAMP, Max 
Safe Op Value (MSO) 
OR 

b. Secondary Containment area 
radiation level> T-103/ SAMP, Max 
Safe Op Value (MSO) 

1. Any Condition in the opinion of the 
Emergency Director that indicates Loss of 
the Containment Barrier. 

HOT MATRIX 

Potential Loss 

None 

Plant conditions indicate Primary Containment 
flooding is required. 

3. Containment pressure ~ 55 psig and rising. 
OR 

4. a. Drywell or Suppression Pool Hydrogen 
concentration > 6%. 
AND 

b. Drywell or Suppression Pool Oxygen 
concentration > 5% 

OR 
5. Heat Capacity Temperature Limit (T-102 Curve 

SP/T-1)) exceeded. 

None 

Drywell radiation monitor reading 
> 4.35 E+02 R/hr (435 R/hr) 

None 

2. Any Condition in the opinion of the Emergency 
Director that indicates Potential Loss of the 
Containment Barrier. 
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TABLE L E • 

GENERAL EMERGENCY 

System Malfunction 
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MG1 Prolonged loss of all offsite DJ(g]@] 
and all onsite AC power to emergency buses. 

Emergency Action Level (EAL): 

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

1 Loss of ALL offsite AC power to unit 4 KV Safeguards 
Buses. 

AND 

2. Failure of 011 (21) and 012(22), 013(23), and 014(24) 
Emergency Diesel Generators to supply power to unit 
4KV Safeguards Buses . 

AND 

3. EITHER of the following: 

a. Restoration of at least one unit 4KV safeguards Bus 
in < 2 hours is not likely. 

OR 

b. RPV water level cannot be restored and 
maintained> -186 inches. 

MG2 Loss of all AC and Vital DC power sources 

for 15 minutes or longer. 
Emergency Action Level (EAL): 

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

1. Loss of ALL offsite AC power to unit 4KV safeguards 
Buses. 

2. 

AND 

Failure of D11 (21 ), 012(22), D13(23), and D14(24) 
Emergency Diesel Generators to supply power to unit 
4KV Safeguards Buses . 

AND 

3. Voltage is < 105 voe on unit 125 VDC battery busses 
1 (2)FA, FB, FC, and FD . 

AND 

4. ALL AC and Vital DC power sources have been lost for 
~ 15 minutes. 

Modes: 1 - Power Operation 2 - Startup 3 - Hot Shutdown 

April 2016 HOT MATRIX 

SITE AREA EMERGENCY 

MS1 Loss of all Off-site and On-Site DJ[g]@] 
AC power to emergency busses for 15 minutes or 
longer. 

Emergency Action Level (EAL): 

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

1. Loss of ALL offsite AC Power to unit 4KV Safeguards 
Buses. 

AND 

2. Failure of 011 (21 ), D12(22), D13(23), and 014(24) 
Emergency Diesel Generators to supply power to unit 
4KV Safeguards Buses. 

AND 

3. Failure to restore power to at least one unit 4KV 
Safeguards bus in< 15 mjnutes from the time of las~ of 
both offsite and or:isite AC power. 

MS2 Loss of all Vital DC power for 
15 minutes or longer: 

Emergency Action Level (EAL): 

Note: The Emergency Director should declare the event 
promptly upon determining that the applicable time 
has been exceeded, or will li.kely be exceeded. 

Voltage is < 105 VDe on 125 VDC battery busses 1 (2)FA, 
FB, FC, and FD for ~15 minutes. 

4 - Cold Shutdown 5 - Refueling D - Defueled 

LGS 2-4 

ALERT 

MA1 Loss of all but one AC power 

source to emergency buses for 15 minutes or 
longer. 

Emergency Action Level (EAL): 

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

1. AC power capability to unit 4KV Safeguards Buses 
reduced to only one of the following power sources for 
~ 15 minutes. 

• 101 Safeguards Transformer 

• 201 Safeguards Transformer 

• 011 (21) Diesel Generator 

• 012(22) Diesel Generator 

• D13(23) Diesel Generator 

• 014(24) Diesel Generator 

AND 

2. ANY additional single power source failure will result in a 
loss of ALL AC power to SAFETY SYSTEMS. 

HOT MATRIX Exelon Nuclear 

MU1 

UNUSUAL EVENT 

Loss of all offsite AC power 

capability to emergency buses for 15 minutes or 
longer. 

Emergency Action Level (EAL): 

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

· Loss of ALL offsite AC power capability to unit 4KV 
Safeguards Buses for ~15 minutes. 
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GENERAL EMERGENCY 

System Malfunction 

e 
:::::s -·ca 

LL 
en 
D. 
a: 

II) 
s:: 
0 

+:i cu 
(,) 

"C 
s:: -
E 
0 
0 a: 
0 
"--s:: 0 
0 

Table M1 Control Room Parameters. 

• Reactor Power 

• RPV Water Level 

• RPV Pressure 

• Drywell Pressure 

• Suppression Pool Level 

• Suppression Pool Temperature 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 

April 2016 HOT MATRIX 

SITE AREA EMERGENCY 

MS3 Inability to shutdown the reactor [I][g] 
causing a challenge to core cooling or RCS heat 
removal. 

Emergency Action Level (EAL): 

'1. Automatic scram did not shutdown the reactor as 
indicated by Reactor Power > 4%. 

AND 

2. ALL manual I ARI actions to shutdown the reactor have 
been unsuccessful as indicated by Reactor Power > 4%. 

AND 

3. EITHER of the following conditions exist: 

• RPV water level cannot be restored and maintained 
> -186 inches. 

OR 

• Heat Capacity Temperature Limit (T-102 Curve SP/T-1) 
exceeded. 

Table M2 Significant Transients 

• Automatic or Manual Runback >25% 
thermal reactor power 

• Electrical Load Rejection >25% full electrical 
load 

• Reactor Scram 
• ECCS Actuation 
• Thermal Power oscillations > 10% 

4 - Cold Shutdown 5- Refueling D - Defueled 

LGS2-5 

MA3 

ALERT 

Automatic or manual scram fails ff][g] 
to shutdown the reactor, and subsequent 
manual actions taken at the reactor control 
consoles are not successful in shutting down the 
reactor. 

Emergency Action Level (EAL): 

HOT MATRIX Exelon Nuclear 

UNUSUAL EVENT 

MU3 Automatic or manual scram fails 
to shutdown the reactor. 

Emergency Action Level (EAL): 
Note: 

ff][g] 

Note: A manual action is any operator action, or set of 
actions, which causes the control rods to be rapidly 
inserted into the core, and does not include manually 1. 

·driving in control rods or implementation of boron 
injection strategies. 

A manual action is any operator action, or set of 
actions, which causes the control rods to be rapidly 
inserted into the core, and does not include manually 
driving in control rods or implementation of boron 
injection strategies. 

a. Automatic scram did not shutdown the reactor 
as indicated by Reactor Power > 4%. 

AND 
1. Automatic or manual scram did not shutdown the 

reactor as indicated by Reactor Power > 4%. 

AND 

2. Manual I ARI actions taken at the Reactor Console are 
not successful in shutting down the reactor as indicated 
by Reactor Power> 4%. 

2. 

b. Subsequent manual I ARI action taken at the 
Reactor Console is successful in shutting down 
the reactor as indicated by Reactor Power~ 4%. 

OR 

a. Manual scram did not shutdown the reactor as 
indicated by Reactor Power > 4%. 

AND 

b. EITHER of the following: 

1. Subsequent manual I ARI action taken at the 
Reactor Console is successful in shutting 
down the reactor as indicated by Reactor 
Power~4%. 

OR 

2. Subsequent automatic scram I ARI is 
successful in shutting down the reactor as 
indicated by Reactor Power~ 4%. 

MA4 UNPLANNED loss of Control Room [I]~[fil MU4 UNPLANNED loss of Control Room 
indications for 15 minutes or longer with a significant indications for 15 minutes or longer. 
transient in progress. 

Emergency Action Level (EAL): Emergency Action Level (EAL): 

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

1. An UNPLANNED event results in the inability to monitor 
ANY Table M1 parameter from within the Control Room 
for 2:: 15 minutes. 
AND 

2. ANY Table M2 transient in progress. 

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

An UNPLANNED event results in the inability to monitor 
ANY Table M1 parameters from within the Control Room 
for 2:: 15 minutes. 
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• 

GENERAL EMERGENCY SITE AREA EMERGENCY ALERT UNUSUAL EVENT 

System Malfunction 

MA5 Hazardous event affecting a [TI [fil [fil 
SAFETY SYSTEM required for the current operating 
mode. 

Emerqenc~ Action Level {EAL}: 

Note: If it is determined that the conditions of MA5 are not 
met then assess the event via HU3, HU4, or HU6. 

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

• Seismic event (earthquake) 
• Internal or external flooding event 

E • High winds or tornado .strike 
Cl> • FIRE ... 

EXPLOSION fl) • >- • Other events with similar hazard characteristics en 
>- as determined by the Shift Man·ager ... AND Cl> - 2. EITHER of the following: ca en a. ·Event damage has ca:used indications of 
fl) degraded performance in at least one train of a ... ., 
(,) 

SAFETY SYSTEM required by Technical Cl> 
:a:: Specifications for the current operating mode. ca 
"C OR ... b. The event has caused VISIBLE DAMAGE to a ca 
N SAFETY SYSTEM component or structure ca 

:::c required by Technical Specifications for the 
current operating mode. 

MU6 RCS leakage for 15 minutes [TI [fil [fil 
or longer. 

Emerqenc~ Action Level {EAL}: 

Note: The Emergency Director should declare the event 
Jil:: promptly upon determining that the applicable time 
ca has been exceeded, or will likely be exceeded. Cl> 

..J 
en 1. RCS unidentified or pressure boundary leakage in the 
0 er: Drywall > 1 O gpm for~ 15 minutes 

OR 
2. RCS identified leakage in the Drywall > 25 gpm for 

~ 15 minutes 
OR 

3. Leakage from the RCS to a location outside the 
Drywall > 25 gpm for~ 15 minutes 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 4 - Cold Shutdown 5- Refueling D- Defueled 
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Limerick Generating station Annex HOT MATRIX HOT MATRIX Exelon Nuclear 
TABLE LGS 2 1 E • 

GENERAL EMERGENCY SITE AREA EMERGENCY ALERT UNUSUAL EVENT 

System Malfunction 

MU7 Loss of all On-site or Off-site ITJ(g][fil 
Table M3 Communications Capability communication capabilities. 
Svstem Onsite Off site NRC 

II) 
Station Radio x Emergency Action Level (EAL): c 

0 
Plant Public x 1. Loss of ALL Table M3 Onsite communications 

·~ ca Address (PA) capability affecting the ability to perform routine · 
(,) 

operations. c Prelude System x x 
::I OR 
E Station Phones x x x 

2. Loss of ALL Table M3 Offsite communication E 
0 Satellite Phones x x capability affecting the ability to perform offsite 
0 NARS x notifications. 

HPN x x OR 

ENS x x 3. Loss of ALL Table M3 NRC communication 
capability affecting the ability to perform NRC 
notifications. 

Modes: 1 - Power Operation 2 - Startup 3 - Hot Shutdown 4 - Cold Shutdown 5- Refueling D - Defueled 
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Limerick Generating station Annex HOT MATRIX 
• 

GENERAL EMERGENCY 

Hazards and Other conditions Affecting Plant Safety 

HG1 HOSTILE ACTION resulting in loss [TI[fil@l@][fil [Q] 
of physical control of the facility 

Emergency Action Level (EAL): 

§ 1 . A notification from the Security Force that a HOSTILE 
U ACTION is occurring or has occurred within the 
<I: PROTECTED AREA. 
.!! 
:;::; AND 
(I) 
0 

:I: 2. a. ANY Table H1 safety function cannot be 

e -c 
0 
0 -c 

C'CS c: -0 
.... 
G.> -(I) c 
f! 
I-

controlled or maintained. 

OR 

b. Damage to spent fuel has occurred or is 
IMMINENT 

Table H1 Safety Functions 

• Reactivity Control 
(ability to shutdown the reactor and keep it shutdown) 

• RPV Water Level (ability to cool the core) 

• RCS Heat Removal (ability to maintain a heatsink) 

Modes: 1 - Power Operation 2 - Startup 3 - Hot Shutdown 

April 2016 HOT MATRIX 

SITE AREA EMERGENCY 

HS1 HOSTILE ACTION within the 
PROTECTED AREA 

Emergency Action Level (EAL): 

A notification from the Security Force that a HOSTILE 
ACTION is occurring or has occurred within the 
PROTECTED AREA. 

HS2 Inability to control a key safety [I][fil@l@lffil [Q] 
function from outside the Control Room 

Emergency Action Level (EAL): 

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

1. An event has resulted in plant control being transferred 
from the Control Room to alternate locations per: 

• SE-1, Remote Shutdown 
OR 

• SE-6, Alternate Remote Shutdown 

AND 

2. Control of ANY Table H1 key safety function is not 
reestablished in< 15 minutes. 

4 - Cold Shutdown 5 - Refueling D- Defueled 

LGS 2-8 

ALERT 

HA1 HOSTILE ACTION within the [TI[fil@l@]ffil [Q] 
OWNER CONTROLLED AREA or airborne attack 
threat within 30 minutes. 

Emergency Action Level (EAL): 

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

OR 

2. Notification by the Security Force that a HOSTILE 
ACTION is occurring or has occurred within the 
OWNER CONTROLED AREA. 

HA2 Control Room evacuation resulting [I][fil@l@lffil [Q] 
in transfer of plant control to alternate locations 

Emergency Action Level (EAL): 

An event has resulted in plant control being transferred from 
the Control Room to alternate locations per: 

• SE-1, Remote Shutdown 
OR 

• SE-6, Alternate Remote Shutdown 

HOT MATRIX Exelon Nuclear 

UNUSUAL EVENT 

HU1 Confirmed SECURITY CONDITION [TI[fil@l@]ffil [Q] 
or threat. 

Emergency Action Level (EAL): 
1. Notification of a credible security threat directed at the 

site as determined per SY-AA-101-132, Security 
Assessment and Response to Unusual Activities. 
OR 

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

3. Notification by the Security Force of a SECURITY 
CONDITION that does not involve a HOSTILE 
ACTION. 

HOT MATRIX EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating station Annex HOT MATRIX 
TABLE LGS E . 

GENERAL EMERGENCY 

Hazards and Other conditions Affecting Plant Safety 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 

. April 2016 HOT MATRIX 

SITE AREA EMERGENCY 

4 - Cold Shutdown 5- Refueling D- Defueled 

LGS 2-9 

ALERT 

Table H2 Vital Areas 

• Reactor Enclosure (when inerted 
the Drywall is exempt) 

• Control Enclosure 

• Diesel Generator Enclosure 

• Spray Pond Pump House I Spray 
Network 

HOT MATRIX Exelon Nuclear 

UNUSUAL EVENT 

HU3 FIRE potentially degrading the level DJ[g]@l@lffil [Q] 
of safety of the plant. 

Emergency Action Level CEALl: 

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

Escalation of the emergency classification level would 
be via IC CA2 or MA5. 

1. A FIRE in ANY Table H2 area is not extinguished in 
< 15-minutes of ANY of the following FIRE detection 
indications: 

• 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 

OR 
2. a. Receipt of a single fire alarm in ANY Table H2 area 

(i.e., no other indications of a FIRE). 
AND 

b. The existence of a FIRE is not verified in< 30 
minutes of alarm receipt. 

OR 
3. A FIRE within the plant PROTECTED AREA not 

extinguished in < 60-minutes of the initial report, alarm or 
indication. 
QR 

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

HOT MATRIX EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating station Annex HOT MATRIX HOT MATRIX Exelon Nuclear 
LE LGS 1 E . 

GENERAL EMERGENCY SITE AREA EMERGENCY ALERT UNUSUAL EVENT 

Hazards and Other conditions Affecting Plant Safety 

HU4 Seismic event greater than OBE levels []~[ill[] [fil [Q] 

Emergencli! Action Level (EAL}: 

Note: Escalation of the emergency classification level would 
be via IC CA2 or MAS 

For emergency classification if EAL 2.b is not able to 
be confirmed, then the occurrence of a seismic event is 
confirmed in manner deemed appropriate by the Shift 
Manager or Emergency Director in s 15 mins of the 
event. 

1. Seismic event > Operating Basis Earthquake (QBE) as 
indicated by: 

• ARC-MCR-OOC693, WINDOW 81, OBE EXCEEDED 
alarmed 

a> OR 
.x 
ca 

OBE red light is lit at panel OOC693 :J • 
C'" 

.c: OR t:: 
ca w 2. When Seismic Monitoring Equipment is not available: 

a. Control Room personnel feel an actual or potential 
seismic event. 

AND 

b. ANY one of the following confirmed ins 15 mins of the 
event: 

• The earthquake resulted in Modified Mercalli 
Intensity (MMI) ~VI and occurred s 3.5 miles of the 
plant. 

• The earthquake was magnitude ~ 6.0. 

• The earthquake was magnitude ~ 5.0 and occurred 
s 125 miles of the plant. 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 4 - Cold Shutdown 5- Refueling D - Defueled 
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Limerick Generating station Annex HOT MATRIX 
• 

GENERAL EMERGENCY 

Hazards and Other conditions Affecting Plant Safety 

~ c 
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Modes: 1 - Power Operation 

April 2016 HOT MATRIX 

2- Startup 3 - Hot Shutdown 

SITE AREA EMERGENCY 

Table H3 
Areas with Entry Related Mode Applicability 

Area 

Reactor Enclosure 
283' Area 11 Room 509 

510 
Area 12 Room 599 

511 
Area 13 Room 589 
Area 14 Room 583 

584 
Area 16 Room 599 

511 
Area 17 Room 585 

246' Area 18 Room 376 
245' Area 18 Room 376 
238' Area 17 Room 376 

Area 18 Room 376 
Area 15 Room 309 
Area 16 Room 309 

217' Area 11Room304 
Area 12 Room 304 
Area 13 Room 370 
Area 15 Room 304 
Area 16 Room 314 
Area 17 Room 370 
Area 18 Room 370 

201' Area 15 Room 200 
203 

Area 12 Room 207 
Area 13 Room 284 
Area 16 Room 204 
Area 17 Room 280 
Area 18 Room 279 

281 

Entry Related 
Mode 

Applicability 

Modes 3, 4, and 5 

4 - Cold Shutdown 5- Refueling D - Defueled 

LGS 2-11 

ALERT 

HAS Gaseous release impeding access to lfil@][§ 
equipment necessary for normal plant operations, 
cooldown or shutdown. 

Emergency Action Level (EAL): 

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

1. Release of a toxic, corrosive, asphyxiant or 
flammable gas in ANY Table H3 area. 

AN,D 

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

HOT MATRIX Exelon Nuclear 

UNUSUAL EVENT 

HU6 Hazardous Event 

Emergency Action Level (EAL): 

Note: EAL #4 does not apply to routine traffic impediments 
such as fog, snow, ice, or vehicle breakdowns or 
accidents. 

Escalation of the emergency classification level would 
be via IC CA2 or MA5. 

1. Tornado strike within the PROTECTED AREA. 

OR 

2. 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. 

OR 

3. Movement of personnel within the PROTECTED AREA is 
impeded due to an offsite event involving hazardous 
materials (e.g., an offsite chemical spill or toxic gas 
release). 

OR 
' 

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

HOT MATRIX EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating station Annex HOT MATRIX 
• 

GENERAL EMERGENCY 

Hazards and Other conditions Affecting Plant Safety 
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HG7 Other conditions exist which in the [I][g]lli]@I[§] [QI 
judgment of the Emergency Director warrant 
declaration of a GENERAL EMERGENCY. 

Emergency Action Level (EAL): 
Other conditions exist which in the judgment of the 
Emergency Director indicate that events are in progress or 
have occurred which involve actual or IMMINENT substantial 
core degradation or melting with potential for loss of 
containment integrity or HOSTILE ACTION that results in an 
actual loss of physical control of the facility. Releases can be 
reasonably expected to exceed EPA Protective Action 
Guideline exposure levels offsite for more than the immediate 
site area. 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 

April 2016 HOT MATRIX 

SITE AREA EMERGENCY 

HS7 Other conditions exist which in the [I][g]lli]@][§] [QI 
judgment of the Emergency Director warrant · 
declaration of a SITE AREA EMERGENCY. 

Emergency Action Level (EAL): 
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 . 

4 - Cold Shutdown 5- Refueling D- Defueled 

LGS 2-12 

ALERT 

HA7 Other conditions exist which in the [I][g]lli]@I[§] [QI 
judgment of the Emergency Director warrant 
declaration of an ALERT. 

Emergency Action Level CEALl: 
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 
sit~ 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. 

HOT MATRIX Exelon Nuclear 

UNUSUAL EVENT 

HU7 Other conditions exist which in the [I](g]lli]@I[§] [Q] 
judgment of the Emergency Director warrant · 
declaration of an UNUSUAL EVENT. 

Emergency Action Level (EAL): 
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. 
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Limerick Generating station Annex HOT MATRIX HOT MATRIX Exelon Nuclear 
• 

GENERAL EMERGENCY SITE AREA EMERGENCY ALERT UNUSUAL EVENT 

ISFSI Malfunction 

E-HU1 Damage to a loaded cask [TI~@]@] [fil [QJ 
CONFINEMENT BOUNDARY. 

Emergenc}! Action Level {EAL}: 

Damage to a loaded cask CONFINEMENT BOUNDARY as 
indicated by a radiation reading: 

• > 1400 mrem/hr on the HSM or HSM-H front surface 
(applicable to type 1 61 BTH DSC only) 

en 
OR u.. 

~ 
• > 800 mrem/hr at 3 ft from the HSM surface 

(applicable to 61 BT DSC only) 

OR 

• > 200 mrem/hr on the HSM or HSM-H door 
centerline 

OR 

• > 40 mrem/hr on the end shield wall exterior 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 4 - Cold Shutdown 5 - Refueling D- Defueled 
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Limerick Generating station Annex COLD MATRIX 
• 

GENERAL EMERGENCY 

Abnormal Rad Levels I Radiological Effluents 

RG1 Release of gaseous radioactivity [][ID@]@![§] [Ql 
resulting in offsite dose greater than 1,000 mRem TEDE 
or 5,000 mRem thyroid COE. 

Emergency Action Level (EAL): 
Notes: 
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• The Emergency Director should declare the event promptly 
upon determining that the applicable time has been 
exceeded, or will likely be exceeded. 

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

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

• · The pre-calculated effluent monitor values presented in 
EAL #1 should be used for emergency classification 
assessments until dose assessment results are available. 

Readings on ANY Table R1 Effluent Monitor 
>Table R1 value for 2: 15 minutes. 
OR 
Dose assessment using actual meteorology indicates doses at 
or beyond the site boundary of EITHER: 

OR 

a. > 1000 mRem TEOE 
OR 

b. > 5000 mRem COE Thyroid 

Field survey results at or beyond the site boundary indicate 
EITHER: 

a. Gamma (closed window) dose rates 
. >1000 mR/hr are expected to continue for 

2: 60 minutes. 
OR 

b. Analyses of field survey samples indicate 
> 5000 mRem COE Thyroid for 60 minutes of 
inhalation. 

SITE AREA EMERGENCY 

RS1 Release of gaseous radioactivity [TI[ID@]@I[§] [Ql 
resulting in offsite dose greater than 1 bo mRem TEDE 
or 500 mRem thyroid COE. 

Emergency Action Level (EAL): 
Notes: 

• The Emergency Director should declare the event promptly 
upon determining that the applicable time has been 
exceeded, or will likely be exceeded. · 

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

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

• The pre-calculated effluent monitor values presented in 
EAL #1 should be used for emergency classification 
assessments until dose assessment results are available. 

1. Readings on ANY Table R1 Effluent Monitor 
>Table R1value for 2: 15 minutes. 
OR 

2. Dose assessment using actual meteorology indicates doses at 
or beyond the site boundary of EITHER: 

OR 

a. > 100 mRem TEOE 
OR 

b. > 500 mRem COE Thyroid 

3. Field survey results at or beyond the site boundary indicate 
EITHER: 

a. Gamma (closed window) dose rates 
>100 mR/hr are expected to continue for 
2: 60 minutes. 
OR 

b. Analyses of field survey samples indicate 
> 500 mRem COE Thyroid for 60 minutes of 
inhalation. 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 4 - Cold Shutdown 5- Refueling 
" 

Table R1 Effluent Monitor Thresholds 

Release Path General Emergency 

North Stack (WR Monitor: RIX-026-076-4) 1.92 E+08 µCi/sec 

South Stack (Unit 1: RY-026-185A-3 I RY-026-1858-3 or Unit 2: RY-026-285A-3 I RY-026-2858-3) 2.71 E-01 µCi/cc 

April 2016 COLD MATRIX LGS 2-14 

ALERT 

RA1 Release of gaseous or liquid [][ID@]@![§] [Ql 
radioactivity resulting in offsite dose greater than 
10 mrem TEDE or 50 mrem thyroid COE. 

Emergency Action Level (EAL): 
Notes: 

• The Emergency Director should declare the event 
promptly upon determining that the applicable time has 
been exceeded, or will likely be exceeded. 

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

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

• The pre-calculated effluent monitor values presented in 
EAL #1 should be used for emergency classification 
assessments until dose assessment results are available. 

1. Readings on ANY Table R1 Effluent Monitor > Table R1 
value for 2: 15 minutes. 
OR 

2. Dose assessment using actual meteorology indicates doses 
at or beyond the site boundary of EITHER: 

OR 

a. > 10 mRem TEOE 
OR 

b. > 50 mRem COE Thyroid 

3. Analysis of a liquid effluent sample indicates a 
concentration or release rate that would result in doses 
greater than EITHER of the following at or beyond the 
site boundary 

4. 

a. 10 mRem TEDE for 60 minutes of exposure 
OR 

b. 50 mRem COE Thyroid for 60 minutes of 
exposure 

Field survey results at or beyond the site boundary indicate 
EITHER: 

a. Gamma (closed window) dose rates 
> 1 O mR/hr are expected to continue for 
;::, 60 minutes. 
OR 

b. Analyses of field survey samples indicate 
> 50 mRem COE Thyroid for 
60 minutes of inhalation. 

D- Defueled 

Site Area Emergency Alert 

1.92 E+07 µCi/sec 1.92 E+06 µCi/sec 

2.71 E-02 µCi/cc 2.71 E-03 µCi/cc 

COLD MATRIX Exelon Nuclear 

UNUSUAL EVENT 

RU1 Release of gaseous or liquid [][ID@]@![§] IQ] 
radioactivity to the environment greater than 
2 times the ODCM for 60 minutes or longer. 

Emergency Action Level (EAL): 
Notes: 

• The Emergency Director should declare the event 
promptly upon determining that 60 minutes has been 
exceeded, or will likely be exceeded. 

• If an ongoing release is detected and the release start 
time is unknown, assume that the release duration has 
exceeded 60 minutes. 

• Classification l;>ased 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. 

1. Reading on ANY of the following effluent monitors > 2 
times alarm setpoint established by a current radioactive 
release discharge permit for i:= 60 minutes. 

• Radwaste Discharge Effluent Monitor (RR-063-
0R001) 
OR 

• Discharge Permit specified monitor 
OR 

2. Readings on ANY Table R1 Effluent Monitor> Table R1 value 
for 2: 15 minutes: 
OR 

3. Confirmed sample analyses for gaseous or liquid releases 
indicate concentrations or release rates 
> 2 times OOCM Limit with a release duration of 
;::, 60 minutes. 

Unusual Event 

2.20 E+04 µCi/sec 

3.09 E-05 µCi/cc 
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Limerick Generating station Annex COLD MATRIX . 
GENERAL EMERGENCY 

Abnormal Rad Levels I Radiological Effluents 
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RG2 Spent fuel pool level cannot be [I](g]@l@ll§:] ml 
restored to at least 0.08 ft as indicated on Ll-053-
200A(B) for 60 minutes or longer. 

Emergency Action Levels (EAL): 

Note: The Emergency Director should declare the General 
Emergency promptly upon determining that the 
applicable time has been exceeded., or will likely be 
exceeded. 

Spent fuel pool level cannot be restored to at least 0.08 ft. 
as indicated on Ll-053-200A(B) for 60 minutes or longer. 

Table R2 
Refuel Floor ARM's 

• RIS29"M1-1 (2)K600, Drywall Head 
La yd own 

• RIS30-M1-1 (2)K600, Dryer l Separator 
Area 

• RIS31-M1 -1 (2)K600, Spent Fuel Pool 

• RIS32-M1 -1 (2)K600, New Fuel storage . 
Vault 

• RIS33-M1 -1(2)K600, Pool Pluo Lavdown 

SITE AREA EMERGENCY 

RS2 Spent fuel pool level at [I][g]@]@ll§:I ml 
0.08 ft as indicated on Ll-053-200A(B). 

Emergency Action Level (EAL): 

Lowering of spent fuel pool level to 0.08 ft. as indicated on Ll-
053-200A(B). 

Table R3 
Areas Requiring Continuous Occupancy 

• Main Control Room 

• Central Alarm Station - (by survey) 

Table R4 
Areas with Entry Related Mode Applicability 

Area 

Reactor Enclosure 
283' Area 11 Room 509 

510 
Area 12 Room 599 

511 
Area 13 Room 589 
Area 14 Room 583 

584 
Area 16 Room 599 

511 
Area 17 Room 585 

246' Area 18 Room 376 
245~ Area 18 Room 376 
238' Area 17 Room 376 

Area 18 Room 376 
Area 15 Room 309 
Area 16 Room 309 

217' Area 11 Room 304 
Area 12 Room 304 
Area 13 Room .370 
Area 15 Room 304 
Area 16 Room 314 
Area 17 Room 370 
Area 18 Room 370 

201' Area 15 Room 200 
203 

Area 12 Room 207 
Area 13 Room 284 
Area 16 Room 204 
Area 17 Room 280 
Area 18 Room 279 

281 

Entry Related 
Mode 

Aoolicability 

Modes 3, 4, and 5 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 4 - Gold Shutdown 5- Refueling 

April 2016 COLD MATRIX LGS 2-15 

ALERT 

RA2 Significant lowering of water [I][g]@l@ll§:I ml 
level above, or damage to, irradiated fuel. 

Emergency Action Level (EAL): 

4. Uncovery of irradiated fuel in the REFUELING 
PATHWAY. 
OR 

5. Damage to irradiated fuel resulting in a release of 
radioactivity from the fuel as indicated by ANY 
Table R2 Radiation Monitor reading 
>1000 mRem/hr 

OR 

6. Lowering of spent fuel pool level to 10.20 ft. as 
indicated on Ll-053-200A(B). 

RA3 Radiation levels that impede [I][g]@]@ll§:I ml 
access to equipment necessary for normal plant 
operations, cooldown or shutdown. 

Emergency Action Level (EAL): 
Note: If the equipment in the listed room or area was 

already inoperable, or out of service, before the 
event occurred, then no emergency classification is 
warranted 

1. Dose rate > 15 mR/hr in ANY of the areas 
contained in Table R3. 
OR 

2. An UNPLANNED event results in radiation levels 
that prohibit or significantly impede access to ANY 
of the areas contained in T<:!ble R4. 

D- Defueled 

COLD MATRIX Exelon Nuclear 

UNUSUAL EVENT 

RU2 Unplanned rise in plant radiation [I][g]@]@ll§:I ml 
levels. 

Emergency Action Level (EAL): 

1. UNPLANNED water level drop in the REFUELING 
PATHWAY as indicated by: 

• Refueling Cavity water level < 484 inches 

OR 

• Spent Fuel Pool level < 22 ft. above seated 
irradiated fuel. 

OR 

· • ·Indication or report of a drop in water level in 
the REFUELING PATHWAY. 

AND 
2. UNPLANNED Area Radiation Monitor reading rise 

on ANY radiation monitor in Table R2. 
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Limerick Generating station Annex COLD MATRIX 
TABLE LGS 2-1 Emergency Action Level (EAL) Matrix 

GENERAL EMERGENCY 

11 Cold Shutdown I Refueling System Malfunctions 

... 
~ 
0 
c.. 
0 
<C 
0 
Ill 
Ill 
0 

...J 

) Modes: 

April 2016 

1 - Power Operation 2- Startup 

COLD MATRIX · 

3 - Hot Shutdown 

SITE AREA EMERGENCY 

4 - Cold Shutdown 5- Refueling 

LGS 2-16 

ALERT 

CA1 Loss of all offsite and onsite AC power @][§] [Q3 
to emergency busses for 15 minutes or longer. 

Emergency Action Level (EAL): 
Note: The Emergency Director should declare the event 

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

1. Loss of ALL offsite AC power to unit 4KV 
Safeguards Buses. 

AND 

2. Failure of D11 {21 ), D12(22), D13(23), and D14(24) 
Emergency Diesel Generators to supply power to 
unit 4KV Safeguards Buses. 

AND 

3. Failure to restore power to at least one unit 4KV 
Safeguards bus in < 15 minutes from the time of 
loss of both offsite and onsite AC power. 

CA2 Hazardous eventaffecting @][§]' 
SAFETY SYSTEM required for the current · 

operating mode. 
Emergency Action Level (EAL): 

Note: If it is determined that the conditions of CA2 are not 
met then assess the event via HU3, HU4, or HU6. 

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

AND 

• . 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 

2. EITHER of the following: 
a. Event damage has caused indications of 

degraded performance in at least one train of a 
SAFETY SYSTEM required by Technical. 
Specifications for the current operating mode. 
OR 

b. The event has caused VISIBLE DAMAGE to a 
SAFETY SYSTEM component or structure 
required by Technical Specifications for the 
current operating mode. 

D- Defueled 

COLD MATRIX Exelon Nuclear 

UNUSUAL EVENT 

CU1 Loss of all but one AC power source 
to emergency buses for 15 minutes or longer. 

Emergency Action Level (EAL): 

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

1 . AC power capability to unit 4KV Safeguards 
Buses reduced to only one of the following power 
sources for:::. 15 minutes. 

• 101 Safeguards Transformer 
• 201 Safeguards Transformer 
• D11 (21) Diesel Generator 
• D12(22) Diesel Generator 
• D13(23) Diesel Generator 
• D14(24) Diesel Generator 
AND 

2. ANY additional single power source failure will 
result in a loss of ALL AC power to SAFETY 
SYSTEMS. 

COLD MATRIX EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating station Annex COLD MATRIX 
TABLE LGS 2-1 Emergency Action Level (EAL) Matrix 

GENERAL EMERGENCY 

~Id Shutdown I Refueling System Malfunctions 

... 
~ 
0 
a. 
0 c 

U) 
c: 
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c: 
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E 
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en ... ca 
Cl) 

:::c 

April 2016 COLD MATRIX 

SITE AREA EMERGENCY 

Table C2 RCS Heat-up Duration Thresholds 

RCS . Containment Closure Heat-up 
Status Status Duration 

Intact Not Aoolicable 60 minutes* 

Established 20 minutes* 
Not Intact 

Not Established 0 minutes 

* If an RCS heat removal system is in operation within 
this time frame and RCS temperature is being 
reduced, then EAL Threshold #1 is not applicable. 

LGS 2-17 

CA5 

ALERT 

Table C1 Communications Capability 

System Onsite Offsite NRC 

Station Radio 

Plant Public 
Address (PA) 

Prelude System 

Station Phones 

Satellite 
Phones 

NARS 

HPN 

ENS 

x 
x 

x x 
x x 

x 

x 
x 
x 

Inability to maintain plant in cold 
shutdown 

x 
x 

x 
x 

Emergency Action Levels (EAL): 

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

A momentary UNPLANNED excursion above the 
Technical Specification cold shutdown temperature 
limit when heat removal function is available does not 
warrant classification. 

1. UNPLANNED rise in RCS temperature> 200°F for 
> Table C2 duration. 

OR 

2. UNPLANNED RCS pressure rise> 10 psig as a 
result of temperature rise 

COLD MATRIX Exelon Nuclear 

UNUSUAL EVENT 

CU3 ; Loss of Vital DC power for 15 minutes HH:fil 
or longer . 

Emergency Action Level (EAL): 

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

Voltage is < 105 VDC on required 125 VDC battery busses 
1 (2)FA, FB, FC, and FD for~ 15 minutes. 

CU4 Loss of all onsite or offsite communication 
capabilities. 

Emergency Action Level (EAL): 

1. Loss of ALL Table C1 Onsite communications 
capability affecting the ability to perform routine 
operations . 

OR 

2. Loss of ALL Table C1 Offsite communication 
capability affecting the ability to perform off site 
notifications. 

OR 

3. Loss of ALL Table C1 NRC communication 
capability affecting the ability to perform NRG 
notifications. 

CU5 UNPLANNED rise in RCS temperature. HH:fil 

Emergency Action Levels (EAL): 

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

A momentary UNPLANNED excursion above the 
Technical Specification cold shutdown temperature 
limit when heat removal function is available does not 
warrant classification. 

1. UNPLANNED rise in RCS temperature> 200°F. 

OR 

2. Loss of the following for~ 15 minutes. 

• ALL RCS temperature indications 

AND 

• ALL RPV level indications 

COLD MATRIX EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating station Annex COLD MATRIX 
TABLE LGS 2-1 Emergency Action Level (EAL) Matrix 

GENERAL EMERGENCY 

old Shutdown I Refueling System Malfunctions 

~· 
0 .... c 
~ 
.5 -Cl> 
~ 

UJ 
0 
a: 

CG6 Loss of RPV inventory affecting @[§:! 
fuel clad integrity with containment challenged. 

Emergency Action Level (EAL): 

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

1 a. RPV water level< -161 inches for> 30 minutes. 
AND -

b. Any Containment Challenge Indication (Table C4) 
OR 

2. a. RPV water level cannot be monitored for 
~ 30 minutes. 
AND 

b. Core uncovery is indicated by ANY of the following:· 

AND 

• Table C3 indications of a sufficient magnitude 
to indicate core uncovery. 
OR 

• ANY Table C5 Refuel Floor Area Radiation 
Monitor >3 R/hr 

c. ANY Containment Challenge Indication (Table C4) 

Table C3 Indications of RCS Leakage 

• UNPLANNED floor or equipment sump level rise* 
• UNPLANNED Suppression Pool level rise* 
• UNPLANNED vessel make up rate rise 
• Observation of leakage or inventory loss 

*Rise in level is attributed to a loss of RPV inventory 

Table C4 Containment Challenge Indications 

• Primary Containment ~ydrogen Concentration >6% 
and Oxygen >5% 

• UNPLANNED rise in containment pressure 
• CONTAINMENT CLOSURE not established* 
• ANY Secondary Containment radiation monitor > 

T-103/SAMP Max Safe Oo Value (MSO) 
*if CONTAINMENT CLOSURE is re-established prior to 
exceeding the 30-minute core uncovery time limit, then 
escalation to a General Emergency is not required. 

SITE AREA EMERGENCY 

CS6 Loss of RPV inventory affecting @[§:! 
core decay heat removal capabilities. 

Emergency Action Level CEAL): 

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

1. With CONTAINMENT CLOSURE not established, 
RPV water level< -129 inches 

OR 

2. With CONT Al NM ENT CLOSURE established, RPV 
water level< - 161 inches (TAF) 

OR 

3. a. RPV water level cannot be monitored for 
~30 minutes 

AND 

b.Core uncovery is indicated by ANY of the 
following: 

• Table C3 indications of a sufficient 
magnitude to indicate core uncovery. 
OR 

• ANY Table C5 Refuel Floor Area Radiation 
Monitor >3 R/hr 

Table CS Refuel Floor ARM's 

• RIS29-M1-1 (2)K600, Drywell Head Laydown 

• RIS30-M1-1 (2)K600, Dryer I Separator Area 

• RIS31-M1-1 (2)K600, Spent Fuel Pool 

• RIS32-M1 -1 (2)K600, New Fuel storage Vault 

• RIS33-M1-1 (2)K600, Pool Plug Laydown 

ALERT 

CA6 Loss of RPV .inventory 

Emergency Action Level (EAL): 

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

1. Loss of RPV inventory as indicated by level 
< - 38 inches. 

OR 

2. a. RPV water level cannot be monitored for 
~ 15 minutes. 

AND 

b. Loss of RPV inventory per Table C3 
indications 

~1odes. 1 Power Operation 2 Startup 3 Hot Shutdown 4 Cold Shutdown 5- Refueling 0-Defueled 

April 2016 COLD MATRIX LGS 2-18 

COLD MATRIX Exelon Nuclear 

UNUSUAL EVENT 

CU6 UNPLANNED loss of RPV inventory @[ID 
for 15 minutes or longer. 

Emergency Action Level (EAL): 

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

1. UNPLANNED loss .of reactor coolant results in the inability . 
to restore and maintain RPV water level to above the 
procedurally established lower limit for~ 15 minut~s. 

OR 

2. a. RPV water level cannot be monitored 

AND 

b. Loss of RPV inventory per Table C3 indications. 
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Limerick Generating station Annex COLD MATRIX 
• 

GENERAL EMERGENCY 

-zards and Other conditions Affecting Plant Safety 

HG1 HOSTILE ACTION resulting in loss II](g]@]@][fil [Qj 
of physical control of the facility 

Emergency Action Level (EAL): 

B 1. A notification from the Security Force that a HOSTILE 
ti ACTION is occurring or has occurred within the 
<C PROTECTED AREA. 
.!! 
i AND 
0 
J: 2. a. ANY Table H1 safety function cannot be 

0 ... -c 
0 
0 
'E 
"' a: -·o ... 
.! 
fl) 
c 
~ 
I-

controlled or maintained. 

OR 

b. Damage to spent fuel has occurred or is 
IMMINENT 

Table H1 Safety Functions 

• Reactivity Control 
(ability to shutdown the reactor and keep it shutdown) 

• RPV Water Level (ability to cool the core) 

• RCS Heat Removal (ability to maintain a heatsink) 

Modes: 1 - Power Operation 2- Startup 

April 2016 COLD MATRIX 

SITE AREA EMERGENCY 

HS1 HOSTILE ACTION within the 
PROTECTED AREA 

Emergency Action Level (EAL): 

A notification from the Security i=orce that a HOSTILE 
ACTION is occurring or has occurred within the 
PROTECTED AREA . 

HS2 Inability to control a key safety II][g]@]@l[fil [Q] 
function from outside the Control Room 

Emergency Action Level (EAL): 

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

1. A Control Room evacuation has resulted in plant control 
being transferred from the Control Room to alternate 
locations per: 

• SE-1, Remote Shutdown 
OR 

• SE-6, Alternate Remote Shutdown 

AND 

2. Control of ANY Table H1 key safety function_is not 
reestablished in < 15 minutes. 

3 - Hot Shutdown 4 - Cold Shutdown 5- Refueling 

LGS 2-19 

ALERT 

HA1 HOSTILE ACTION within the II](g]@]@][fil [Qj 
OWNER CONTROLLED AREA or airborne attack 
threat within 30 minutes. 

Emergency Action Level (EAL): 

1. A validated notification from NRG of an aircraft 
attack threat < 30 minutes from the site. 

OR 

2. Notification by the Security Force that a HOSTILE 
ACTION is occurring or has occurred within the 
OWNER CONTROLED AREA. 

HA2 Control Room evacuation resulting II][g]@]@l[fil [Q] 
in transfer of plant control to alternate locations 

Emergency Action Level (EAL): 

A Control Room evacuation has resulted in plant control 
being transferred from the Control Room to alternate 
locations per: 

• SE-1, Remote Shutdown 
OR 

• SE-6, Alternate Remote Shutdown 

D- Defueled 

COLD MATRIX Exelon Nuclear 

UNUSUAL EVENT 

HU1 Confirmed SECURITY CONDITION [!](g]@]@][fil [Q) 
or threat. 

Emergency Action Level (EAL): 
1. Notification of a credible security threat directed at 

the site as determined per SY-AA-101-132, Security 
Assessment and Response to Unusual Activities. 

OR 
2. A validated notification from the NRG providing 

information of an aircraft threat.· 
OR 

3. Notification by the.Security Force of a SECURITY 
CONDITION that does not involve a HOSTILE 
ACTION. 

COLD MATRIX EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating station Annex COLD MATRIX . 
GENERAL EMERGENCY 

Hazards and Other conditions Affecting Plant Safety 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 

April 2016 COLD MATRIX 

SITE AREA EMERGENCY 

4 - Cold Shutdown 5- Refueling D- Defueled 

LGS 2-20 

ALERT 

Table H2 Vital Areas 

• Reactor Enclosure (when inerted 
the Drywell is exempt) 

• Control Enclosure 

• Diesel Generator Enclosure 

• Spray Pond Pump House I Spray 
Network 

COLD MATRIX Exelon Nuclear 

UNUSUAL EVENT 

HU3 FIRE potentially degrading the level l!][g]@]@l[fil [Q] 
of safety of the plant. 

Emergency Action Level (EAL): 

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

Escalation of the emergency classification level would 
be via IC CA2 or MA5. 

1. A FIRE in ANY Table H2 area is not extinguished in 
< 15-minutes of ANY of the following FIRE detection 
indic"ations: 

• 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 

OR 
2. a. Receipt of a single fire alarm in ANY Table H2 area 

(i.e., no other inc;lications of a FIRE). 
AND 

b. The existence of a Fl RE is not verified in < 30 
minutes of alarm receipt. 

OR 
3. A FIRE within the plant PROTECTED AREA not 

extinguished in < 60-minutes of the initial report, alarm or 
indication. 
OR 

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

COLD MATRIX EP-AA-1008 Addendum 3 (Rev. 1) 
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I 

GENERAL EMERGENCY SITE AREA EMERGENCY ALERT UNUSUAL EVENT 

Hazards and Other conditions Affecting Plant Safety 

HU4 Seismic event greater than OBE levels DJ~ @l@HID [[] 

Emergenc~ Action Level {EAL}: 

Note: Escalation of the emergency classification level would 
be via IC CA2 or MA5 

For emergency classification if EAL 2.b is not able to 
be confirmed, then the occurrence of a seismic event is 
confirmed in manner deemed appropriate by the Shift 
Manager or Emergency Director in .s 15 mins of the 
event. 

1. Seismic event > Operating Basis Earthquake (QBE) as 
indicated by: 

• ARC-MCR-OOC693, WINDOW B1, OBE EXCEEDED 
alarmed 

~ OR 
ca 

OBE red light is lit at panel OOC693 :::s • C" ..c: 
OR t: 

ca w 2. When Seismic Monitoring Equipment is not available: 

a. Control Room personnel feel an actual or potential 
seismic event. 

AND 

b. ANY one of the following confirmed in ~ 15 mins of the 
event: 

• The earthquake resulted in Modified Mercalli 
Intensity (MMI) 2:. VI and occurred .s 3.5 miles of the 
plant. 

• The earthquake was magnitude 2:. 6.0. 

• The earthquake was magnitude 2:. 5.0 and occurred 
.s 125 miles of the plant. 

Modes: 1 - Power Operation 2 - Startup 3 - Hot Shutdown 4 - Cold Shutdown 5- Refueling D- Defueled 
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GENERAL EMERGENCY 

Hazards and Other conditions Affecting Plant Safety 
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Modes: 

April 2016 

1 - Power Operation 2- Startup 

COLD MATRIX 

3 - Hot Shutdown 

SITE AREA EMERGENCY 

Table H3 
Areas with Entry Related Mode Applicability 

Entry Related 
Area Mode 

Reactor Enclosure 
283' Area 11 Room 509 

510 
Area 12 Room 599 

511 
Area 13 Room 589 
Area 14 Room 583 

584 
Area 16 Room 599 

511 
Area 17 Room 585 

246' Area 18 Room 376 
245' Area 18 Room 376 
238' Area 17 Room 376 

Area 18 Room 376 
Area 15 Room 309 
Area 16 Room 309 

217' Area 11 Room 304 
Area 12 Room 304 
Area 13 Room 370 
Area 15 Room 304 
Area 16 Room 314 
Area 17 Room 370 
Area 18 Room 370 

201' Area 15 Room 200 
203 

Area 12 Room 207 
Area 13 Room 284 
Area 16 Room 204 
Area 17 Room 280 
Area 18 Room 279 

281 

4 - Cold Shutdown 

Applicability 

Modes 3, 4, and 5 

5- Refueling 

LGS 2-22 

ALERT 

HAS Gaseous release impeding access to lfil@I[§ 
equipment necessary for normal plant operations, 
cooldown or shutdown. 

Emergency Action Level CEAL): 

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

1. Release of a toxic, corrosive, asphyxiant or 
flammable gas in ANY Table H3 area. 

AND 

2. Entry into the room or area is p~ohibited or impeded 

D-Defueled 

COLD MATRIX Exelon Nuclear 

UNUSUAL EVENT 

HU6 Hazardous Event 

Emergency Action Level (EAL}: 

Note: EAL #4 does not apply to routine traffic impediments 
such as fog, snow, ice, or vehicle breakdowns or 
accidents. 

Escalation of the emergency classification level would 
be via IC CA2 or MAS. 

1. Tornado strike within the PROTECTED AREA. 

OR 
2. 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. 

OR 

3. Movement of personnel within the PROTECTED AREA is 
impeded due to an offsite event involving hazardous 
materials (e.g., an offsite chemical spill or toxic gas 
releas~). 

OR 

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

COLD MATRIX EP-AA-1008 Addendum 3 (Rev. 1) 
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GENERAL EMERGENCY 

Hazards and Other conditions Affecting Plant Safety 
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HG7 Other conditions exist which in the ff][fil@l~[fil [Q] 
judgment of the Emergency Director warrant 
declaration of a GENERAL EMERGENCY. 

Emergency Action Level (EAL): 
Other conditions exist which in the judgment of the 
Emergency Director indicate that events are in progress or 
have occurred which involve actual or IMMINENT substantial 
core degradation or melting with potential for loss of 
containment integrity or HOSTILE ACTION that results in an 
actual loss of physical control of the facility. Releases can be 
reasonably expected to exceed EPA Protective Action 
Guideline exposure levels offsite for more than the immediate 
site area. 

SITE AREA EMERGENCY 

HS7 Other conditions exist which in the ff][fil@l~[fil [Q] 
judgment of the Emergency Director warrant 

· declaration of a SITE AREA EMERGENCY. 

Emergency Action Level (EAL): 
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 . 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 4 - Cold Shutdown 5- Refueling 

April 2016 COLD MATRIX LGS 2-23 

ALERT 

HA7 Other conditions exist which in the ff][fil@l~[fil [Q] 
judgment of the Emergency Director warrant 
declaration of an ALERT. 

Emergency Action Level (EAL): 
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 limitec;l 
to small fractions of the EPA Protective Action Guideline 
exposure levels. 

D- Defueled 

COLD MATRIX Exelon Nuclear 

UNUSUAL EVENT 

HU7 Other conditions exist which in the ff][fil@l~[fil [Q] 
judgment of the Emergency Director warrant 
declaration of an UNUSUAL EVENT. 

Emergency Action Level (EAL): 
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. 

COLD MATRIX EP-AA-1008 Addendum 3 (Rev. 1) 
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I 

GENERAL EMERGENCY SITE AREA EMERGENCY ALERT UNUSUAL EVENT 

ISFSI Malfunction 

E-HU1 Damage to a loaded cask [] [ill@![] [fil lli1 
CONFINEMENT BOUNDARY. 

Emergenc)l Action Level {EAL}: 

Damage to a loaded cask CONFINEMENT BOUNDARY as 
indicated by a radiation reading: 

_, • > 1400 mrem/hr on the HSM or HSM-H front surface 

en 
(applicable to type 1 61 BTH DSC only) 

LL OR 
~ 

• > 800 mrem/hr at 3 ft from the HSM surface 
(applicable to 61 BT DSC only) 

OR 

• > 200 mrem/hr on the HSM or HSM-H door 
centerline 

OR 

• > 40 mrem/hr on the end shield wall exterior 

Modes: 1 - Power Operation 2- Startup 3 - Hot Shutdown 4 - Cold Shutdown 5- Refueling D - Defueled 
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Limerick Generating Station Annex Exelon Nuclear 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RG1 
[D_itiati!ig ~Q~~~ion_:_ ______________ _:==-~==~==~------ _________ ----~~-_::_~j 
Release of gaseous radioactivity resulting in offsite dose greater than 1000 mRem TEDE 
or 5000 mRem thyroid COE. 

[ ------------------------------------------ --- -------------
,Op_~rC!~Jng_ Mo_fl_e ~ppll~ab!!_i~y: _________________________________ j 

1, 2, 3, 4, 5, D 

[EITI_erg_en~y_Acti_~:mJ-eveL(f.:Ab)~---- __ ----------------=----=------=~------~~---=] 
Notes: 

• The Emergency Director should declare the event promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded. 

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

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

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

1. Readings on ANY Table R1 Effluent Monitor> Table R1 value for~ 15 minutes. 

OR 

2. Dose assessment using actual meteorology indicates doses at or beyond the site 
boundary of EITHER: 

OR 

a. > 1000 mRem TEDE 

OR 

b. > 5000 mRem COE Thyroid 

3. Field survey results at or beyond the site boundary indicate EITHER: 

April 2016 

a. Gamma (closed window) dose rates >1000 mR/hr are expected to continue 
for~ 60 minutes. 

OR 

b. Analyses of field survey samples indicate > 5000 mRem COE Thyroid for 
60 minutes of inhalation. 
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Limerick Generating Station Annex Exelon Nuclear 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RG1 (cont) 
!Emergency Action Level (~AL)_(cont)_: ----------------~ 

Table R1 Effluent Monitor Thresholds 

Release Path General Emergency 

North Stack (WR Monitor: RIX-026-076-4) 1.92 E+08 uCi/sec 

South Stack (Unit 1: RY-026-185A-3 I RY- 2.71 E-01 uCi/cc 
026-1858-3 or Unit 2: RY-026-285A-3 I 
RY-026-2858-3) 

!Basis: 

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

Radiological effluent EALs are also included to provide a basis for classifying events and 
conditions that cannot be readily or appropriately classified on the basis of plant 

/ conditions alone. The inclusion of both plant condition and radiological effluent EALs 
more fully addresses the spectrum of possible accident events and conditions. 

The TEOE dose is set at the EPA PAG of 1000 mRem while the 5000 mRem thyroid COE 
was established in consideration of the 1 :5 ratio of the EPA PAG for TEOE and thyroid 
COE. 

!Basis Reference(~): 

1. NEI 99-01 Rev 6, AG1 

2. LGS OOCM 

3. EP-EAL-0608 Revision 1, Criteria for Choosing Radiological Gaseous Effluent EAL 
Threshold Values Limerick Generating Station 

4. 080 L-S-43, Radiation Monitoring System 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RS1 
ffiim~ting__9on_c_!moD_;_ __ -________ _ -- -------·--- -------·--------· i 

Release of gaseous radioactivity resulting in offsite dose greater than 100 mRem TEDE 
or 500 mRem thyroid COE. 

lQii~ratJri_gJiltod_t!_A~plic~~ii[y_C~=-====~=-=-----------=-=--=~ =-~-=------_J 
1, 2, 3, 4, 5, D 

[[~~!9ency_~~tio-n-~evel~{~Ab)~==--=====-=--=-==-==--=-=-====~J 
Notes: 

• The Emergency Director should declare the event promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded. 

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

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

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

1. Readings on ANY Table R1 Effluent Monitor> Table R1 value for~ 15 minutes. 

OR 

2. Dose assessment using actual meteorology indicates doses at or beyond the site 
boundary of EITHER: 

OR 

a. > 100 mRem TEDE 

OR 

b. > 500 mRem COE Thyroid 

3. Field survey results at or beyond the site boundary indicate EITHER: 

April 2016 

a. Gamma (closed window) dose rates >100 mR/hr are expected to continue 
for~ 60 minutes. 

OR 

b. Analyses of field survey samples indicate > 500 mRem COE Thyroid for 
60 minutes of inhalation. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RS1 (cont) 
IEmergenc~ Action Level (EAL)_(cont)_: -----------------~ 

Table R1 Effluent Monitor Thresholds 

Release Path Site Area Emergency 

North Stack (WR Monitor: RIX-026-076-4) 1 .92 E+07 uCi/sec 

South Stack (Unit 1: RY-026-185A-3 I RY- 2.71 E-02 uCi/cc 
026-1858-3 or Unit 2: RY-026-285A-3 I 
RY-026-2858-3) 

~as is: 

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

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

The TEOE dose is set at 10% of the EPA PAG of 1000 mRem while the 500 mRem 
thyroid COE was established in consideration of the 1 :5 ratio of the EPA PAG for TEOE 
and thyroid COE. 

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

!BasisR~erence~>-=-----------------------~ 
1. NEI 99-01 Rev 6, AS1 

2. LGS OOCM 

3. EP-EAL-0608 Revision 1, Criteria for Choosing Radiological Gaseous Effluent EAL 
Threshold Values Limerick Generating Station 

4. 080 L-S-43, Radiation Monitoring System 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

!Initiating Condition: 
RA1 

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

lQP-erating Mode AP-P-licability_: -------------------· 

1, 2, 3, 4, 5, D 

!Emergency Action Level (EAL)_: _________________ _ 

Notes: 

• The Emergency Director should declare the event promptly upon determining that the 
. applicable time has been exceeded, or will likely be exceeded. 

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

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

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

1. Readings on ANY Table R1 Effluent Monitor> Table R1 value for~ 15 minutes. 

OR 

2. Dose assessment using actual meteorology indicates doses at or beyond the site 
boundary of EITHER: 

OR 

a. > 10 mRem TEDE 

OR 

b. > 50 mRem COE Thyroid 

3. Analysis of a liquid effluent sample indicates a concentration or release rate that 
would result in doses greater than EITHER of the following at or beyond the site 
boundary 

OR 

April 2016 

a. 1 O mRem TEDE for 60 minutes of exposure 

OR 

b. 50 mRem COE Thyroid for 60 minutes of exposure 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RA1 (cont) 
ic= ---------------------------------------------
~erg~ncy_ Action_ Level__{!;~_bU~_on_!)_: __________________________________ : 

4. Field survey results at or beyond the site boundary indicate EITHER: 

a. Gamma (closed window) dose rates > 10 mR/hr are expected to 
continue for~ 60 minutes. 

OR 

b. Analyses of field survey samples indicate > 50 mRem COE 
Thyroid for 60 minutes of inhalation. 

Table R1 Effluent Monitor Thresholds 

Release Path Alert 

North Stack (WR Monitor: RIX-026-076-4) 1 .92 E+06 uCi/sec 

South Stack (Unit 1 : RY-026-185A-3 I RY- 2. 71 E-03 uCi/cc 
026-1858-3 or Unit 2: RY-026-285A-3 I 
RY-026-2858-3) 

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

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

The TEOE dose is set at 1 % of the EPA PAG of 1000 mRem while the 50 mRem thyroid 
COE was established in consideration of the 1 :5 ratio of the EPA PAG for TEOE and 
thyroid COE. 

Escalation of the emergency classification level would be via IC RS1. 

April 2016 LGS 2-30 EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating Station Annex 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RA1 (cont) 
!Basis Reference(§)~-----------------------~ 
1. NEI 99-01 Rev 6, AA 1 

2. LGS ODCM 

3. EP-EAL-0608 Revision 1, Criteria for Choosing Radiological Gaseous Effluent EAL 
Threshold Values Limerick Generating Station 

4. L-S-43 Radiation Monitoring System 

5. ARC-BOP-OAC304 C1 Liquid Radwaste Discharge Rad Monitor Hi Hi 

6. ARC-MCR-003 E1 North Stack Hi-Hi Radiation 

7. ARC-MCR-003 F1 Units 1 &2 South Stack Hi-Hi Radiation 

8. EP-EAL-0615 Revision 0, Limerick Criteria for Choosing Radiological Liquid 
Effluent EAL Threshold Values 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RU1 
[kff!iat[ijg ConAi!!~_I!: _~~~-~~=~=-~-=~-===-~-~=-· ________________ ---=~=-=---=~=~~---_J 
Release of gaseous or liquid radioactivity greater than 2 times the ODCM limits for 60 
minutes or longer. 

[Q~~r_att i19JYio_~_e._~p~!f c~~}ITii: ~~~--=~-~~-~=~=-=_-=-_-_--_:=_~~ ~~-=~--=----=-----=~=-=~---~-=] 
1, 2, 3, 4, 5, D 
~ ----------- ------ -----------------------------------· ---------------. 
~~~_rgen~y~_ctiQ.!J_J.._!!vel(~AL)~----·-------_ ____ . ___________ 1 

Notes: 

• The Emergency Director should declare the event promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded. 

• If an ongoing release is detected and the release start time is unknown, assume that 
the release duration has exceeded 60 minutes. 

• 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. 

2. Reading on ANY of the following effluent monitors > 2 times alarm setpoint 
established by a current radioactive release discharge permit for~ 60 minutes. 

OR 

• Radwaste Discharge Effluent Monitor (RR-063-0R001) 

OR 

• Discharge Permit specified monitor 

4. Readings on ANY Table R1 Effluent Monitor> Table R1 value for 2: 60 minutes: 

Table R1 Effluent Monitor Thresholds 

Release Path Unusual Event 

North Stack (WR Monitor: RIX-026-076-4) 2.20 E+04 uCi/sec 

South Stack (Unit 1: RY-026-185A-3 I RY- 3.09 E-05 uCi/cc 
026-1858-3 or Unit 2: RY-026-285A-3 I 
RY-026-2858-3) 

OR 

3. Confirmed sample analyses for gaseous or liquid releases indicate concentrations or 
release rates > 2 times ODCM Limit with a release duration of 2: 60 minutes. 
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[BaSis: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RU1 (cont) 

This IC addresses a potential decrease in the level of safety of the plant as indicated by a 
low-level radiological release that exceeds regulatory commitments for an extended 
period of time (e.g., an uncontrolled release). It includes any gaseous or liquid 
r8:diological release, monitored or un-monitored, including those for which a radioactivity 
discharge permit is normally prepared. 

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

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

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

EAL #1 Basis 

This EAL addresses radioactivity releases that cause effluent radiation monitor readings 
to exceed 2 times the limit established by a radioactivity discharge permit. This EAL will 
typically be associated with planned batch releases from non-continuous release 
pathways (e.g., radwaste, waste gas). 

The effluent monitors listed are those normally used for planned discharges. If a 
discharge is performed using a different flowpath or effluent monitor other than those 
listed (e.g., a portable or temporary effluent monitor), then the declaration criteria will be 
based on the monitor specified in the Discharge Permit. 

EAL #2 Basis 

This EAL addresses normally occurring continuous radioactivity releases from monitored 
gaseous effluent pathways. 

EAL#3 Basis 

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

Escalation of the emergency classification level would be via IC RA 1. 
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Table LGS 2-2: LGS EAL Technical Basis 

'RECOGNITION CATEGORY 

Exelon Nuclear 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RU1 (cont) 
IBasis Reference(~)_:------------------------
1. NEI 99-01 Rev 6, AU1 

2. LGS ODCM 

3. EP-EAL-0608 Revision 1, Criteria for Choosing Radiological Gaseous Effluent EAL 
Threshold Values Limerick Generating Station 

4. L-S-43 Radiation Monitoring System 

5. ARC-BOP-OAC304 C1 Liquid Radwaste Discharge Rad Monitor Hi Hi 

6. ARC-MCR-109 A2 1 Service Water Rad Monitor Hi-Hi 

7. ARC-MCR-011 C-4 RHRSW Rad Monitor Hi-Hi 

8. ARC-MCR-003 E1 North Stack Hi-Hi Radiation 

9. ARC-MCR-003 F1 Units 1 &2 South Stack HI-Hi Radiation 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RG2 
i.f !'.lltJati_l!Q_ Conditio11;___~-------~=--=--------~------·---~-----~ 
Spent fuel pool level cannot be restored to at least 0.08 ft. as indicated on Ll-053-200A(B) 
for 60 minutes or longer. · 

[QR_~ratfng_Mode A~~licabili~y_:_______ ------------------=-=~=-~ 
1, 2, 3, 4, 5, D 
[E-------------------- ·------------ -------
~ll!erg~_nc;_y_ ActiQ!}_J_ev~L(~AL)_;_ ________________________ _ 

Note: The Emergency Director should declare the General Emergency promptly upon 
determining that the applicable time has been exceeded, or will likely be exceeded. 

Spent fuel pool level cannot be restored to at least 0.08 ft. as indicated on Ll-053-
200A(B) for 60 minutes or longer. 

~~sis:_=~-=--=~------ ------·------------ _____________ _J 

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

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

I [Basis Reference_(~): __ _ ----------- ·----- - --~--

1. NEI 99-01 Rev 6, AG2 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

ilnitiati~g -Condition: 

Spent fuel pool level at 0.08 ft. as indicated on Ll-053-200A(B). 

RS2 

[Q~erating Mode AP-P-licability_: ____________________ ___, 

1 , 2, 3, 4, 5, D 

!Emergency Action Level (EAL)_: ____ _ 

Lowering of spent fuel pool level to 0.08 ft. as indicated on Ll-053-200A(B). 

\Basis: ___ __] 

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

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

Escalation of the emergency classification level would be via IC RG 1 or RG2. 

!Basis Reference(~)_:-----------------------~ 
1. NEI 99-01 Rev 6, AS2 
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Table LGS 2-2: LGS EAL Technical Basis 

. RECOGNITION CATEGORY 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RA2 
r.------- --------------------------------- ------- ------
il!IJ!!~~i_~g_G_qridition: __________________________________________________ , 

Significant lowering of water level above, or damage to, irradiated fuel. 
rr---------------- ----------------------------------
~~erating_~_Q~-~-~~pJJC?_abil!!y_: __ ~------------------ ______ -·-- -·----·-- -----~ 
1, 2, 3, 4, 5, D 

1Em-erenc ___ Acffon LeveT--EAL : ------------- --- ---- ---- -- ---------· --- --- -----, 
~ ____ g ______ y ______ (_. _J ____ -- ------ --·- --------------------------

1. Uncovery of irradiated fuel in the REFUELING PATHWAY. 

OR 

2. Damage to irradiated fuel resulting in a release of radioactivity from the fuel as 
indicated by ANY Table R2 Radiation Monitor reading >1000 mRem/hr. 

-OR 

3. Lowering of spent fuel pool level to 10.20 ft. as indicated on Ll-053-200A(B). 

Table R2 
Refuel Floor ARM's 

• RIS29-M1-1 (2)K600, Drywell Head Laydown 

• RIS30-M1-1 (2)K600, Dryer I Separator Area 

• RIS31-M1-1(2)K600, Spent Fuel Pool 

• RIS32-M1-1 (2)K600, New Fuel storage Vault 

• RIS33-M 1-1 (2)K600, Pool Plug La yd own 

[ij_!t_~}~: -~~-~~-~~--=-=--=-~-~=-=-=-~--=~=~~~-~~-==-=----==~=--=-=~~~--===~~~~~~-~=-=~-~~ 
REFUELING PATHWAY: all the cavities, tubes, canals and pools through which 
irradiated fuel may be moved, but not including the reactor vessel. 

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. 

CONFINEMENT BOUNDARY: The irradiated fuel dry storage cask barrier(s) between 
areas containing radioactive substances and the environment. 

This IC addresses events that have caused IMMINENT or actual damage to an irradiated 
fuel assembly. These events present radiological safety challenges to pJant personnel 
and are precursors to a release of radioactivity to the environment. As such, they 
represent an actual or potential substantial degradation of the level of safety of the plant. 

April 2016 LGS 2-37 EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating Station Annex 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RA2 (cont) 
~~asis _(col}!)_: ____ ~_ ------=~--=-------- ---- ______ ] 
This IC applies to irradiated fuel that is licensed for dry storage up to the point that the 
loaded storage cask is sealed. Once sealed, damage to a loaded cask causing loss of 
the CONFINEMENT BOUNDARY is classified in accordance with IC E-HU1. 

EAL #1 Basis 

This EAL escalates from RU2 in that the loss of level, in the affected portion of the 
REFUELING PATHWAY, is of sufficient magnitude to have resulted in uncovery of 
irradiated fuel. Indications of irradiated fuel uncovery may include direct or indirect visual 
observation (e.g., reports from personnel or camera images), as well as significant 
changes in water and radiation levels, or other plant parameters. Computational aids 
may also be used (e.g., a boil-off curve). Classification of an event using this EAL should 
be based on the totality of available indications, reports and observations. 

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

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

EAL#2 Basis 

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

Escalation of the emergency would be based on either Recognition Category R or C ICs. 

~~sis Refere_n~e(~~---~---=--==--==-=--~~--=----==------ __ ---~ ~-=-=---===-~~-=--==~~-~ 
1. NEI 99-01 Rev 6, AA2 

2. 

3. 

4. 

5. 

6. 

ON-120 Fuel Handling Problems 

DBD L-S-43, Radiation Monitoring System . 
ARC MCR 112-15 Fuel Pool Storage Hi/Lo Level 

DBD L-S-16, Reactor Instrumentation System (RIS) 

DBD L-S-52, Fuel Pool Cooling and Cleanup System 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RU2 
rw+i--------.--------------- ----- ----------------------------------, 
tlnltJ~ting Conqition: ________________________________________ ~--------___ _ 

UNPLANNED loss of water level above irradiated fuel. 
rn-- ----·-----------------------·------------------------------. 
~p~ratir:-g_l\l!_9de ~ppJ_i_f:~-~W_!y_; _______ -~ ______________________________ ---~ 

1, 2, 3, 4, 5, D 
~------------------------------------------------------

J;'.~~-rg~11~y-~ctiqra Lev~!_{~Aq~------ ________________________________________ : 

1. UNPLANNED water level drop in the REFUELING PATHWAY as indicated by ANY 
of the following: 

AND 

• Refueling Cavity water level < 4~4 inches. 

OR 

• Spent Fuel Pool level < 22 feet above seated irradiated fuel. 

OR 

• Indication or report of a drop in water level in the REFUELING 
PATHWAY. 

2. UNPLANNED Area Radiation Monitor reading rise on ANY radiation monitors in 
Table R2. 

April 2016 

Table R2 
Refuel Floor ARM's 

• RIS29-M1-1 (2)K600, Drywell Head Laydown 

• RIS30-M1-1 (2)K600, Dryer I Separator Area 

• RIS31-M1-1 (2)K600, Spent Fuel Pool 

• RIS32-M1-1(2)K600, New Fuel storage Vault 

• RIS33-M1-1 (2)K600, Pool Plug Laydown 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RU2 (cont) 

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

REFUELING PATHWAY: all the cavities, tubes, canals and pools through which 
irradiated fuel may be moved, but not including the reactor vessel. 

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

A water level loss will be primarily determined by indications from available level 
instrumentation. Other sources of level indications may include reports from plant 
personnel (e.g., from a refueling crew) or video camera observations (if available) or from 
any other temporarily installed monitoring instrumentation. A significant drop in the water 
level may also cause a rise in the radiation levels of adjacent areas that can be detected 
by monitors in those locations. 

The effects of planned evolutions should be considered. For example, a refueling bridge 
area radiation monitor reading may rise due to planned evolutions such as lifting of the 
reactor vessel head or movement of a fuel assembly. Note that this EAL is applicable 
only in cases where the elevated reading is due to an UNPLANNED loss of water level. 

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

Escalation of the emergency classification level would be via IC RA2. 

~~sis Referen_ce{~)_:__=-_=-=__ ________________ ---=-~ __________ _ 
1. NEI 99-01 Rev 6, AU2 

2. Technical Specifications 3.9.8 

3. ON-120 Fuel Handling Problems 

4. DBD L-S-16, Reactor Instrumentation System (RIS) 

5. DBD L-S-52, Fuel Pool Cooling and Cleanup System 

6. ARC MGR 112-15 Fuel Pool Storage Hi/Lo Level 

7. GP-6.1 U/1 (2) Shutdown Operations - Refuel Core Alterations & Core Off-loading 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RA3 
finitiating Condition: ------ - -------------1 
l ------------------------------------- ---------------- _J 

Radiation levels that impede access to equipment necessary for normal plant operations, 
cooldown or shutdown. 

[Q~erE!_!~D_g_Mg_de App!j~~bility_;_____________________ -----------------1 

1, 2, 3, 4, 5, D 

[E_l!l_ergen~Y- Action Lev~L(!;_AL): 
------------------1 

Note: 

• If the equipment in the room or area listed in Table R4 was already inoperable, or out 
of service, before the event occurred, then no emergency classification is warranted. 

1. Dose rate> 15 mR/hr in ANY of the areas contained in Table R3: 

Table R3 
Areas Re 

• Main Control Room 
• Central Alarm Station - (by survey) 

OR 

2. UNPLANNED event results in radiation levels that prohibit or significantly impede 
access to ANY of the areas contained in Table R4: 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RA3 (cont) 
JEmergenc¥ Action Level (EAL)_(cont): 

-----------------~ 

Table R4 
Areas with Entry Related Mode Applicability 

Area 

Reactor Enclosure 
283' Area 11 Room 509 

510 
Area 12 Room 599 

511 
Area 13 Room 589 
Area 14 Room 583 

584 
Area 16 Room 599 

511 
Area 17 Room 585 

246' Area 18 Room 376 
245' Area 18 Room 376 
238' Area 17 Room 376 

Area 18 Room 376 
Area 15 Room 309 
Area 16 Room 309 

217' Area 11 Room 304 
Area 12 Room 304 
Area 13 Room 370 
Area 15 Room 304 
Area 16 Room 314 
Area 17 Room 370 
Area 18 Room 370 

201' Area 15 Room 200 

April 2016 

203 
Area 12 Room 207 
Area 13 Room 284 
Area 16 Room 204 
Area 17 Room 280 
Area 18 Room 279 

281 

Entry Related Mode Applicability 

Modes 3, 4, and 5 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RA3 (cont) 

[iasis: -·--------------
UNPLANNED: A parameter change or an event that is not 1) the result of an intended 
evolution or 2) an expected plant response to 8: transient. The cause of the parameter 
change or event may be known or unknown. 

This IC addresses elevated radiation levels in certain plant· rooms/areas sufficient to 
preclude or impede personnel from performing actions necessary to transition the plant 
from normal plant operation to cooldown and shutdown as specified in normal plant 
procedures. As such, it represents an actual or potential substantial degradation of the 
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. 

Assuming all plant equipment is operating as designed, normal operation is capable from 
the Main Control Room (MCR). The plant is also able to transition into a hot shutdown 
condition from the MCR, therefore Table R4 is a list of plant rooms or areas with entry­
related mode applicability that contain equipment which require a manual/local action 
necessary to transition the plant from normal plant operation to cooldown and shutdown 
as specified in normal operating procedures (establish shutdown cooling), where if this 
action is not completed the plant would not be able to attain and maintain cold shutdown. 
This Table does 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). 

Rooms and areas listed in EAL #1 do not need to be included in EAL #2, including the 
Control Room. 

For EAL #2, an Alert declaration is warranted if entry into the affected room/area is, or 
may be, procedurally required during the plant_ operating mode in effect at the time and 
the elevated radiation levels preclude the ability to place shutdown cooling in service. 
The emergency classification is not contingent upon whether entry is actually necessary 
at the time of the increased radiation levels. Access should be considered as impeded if 
extraordinary measures are necessary to facilitate entry of personnel into the affected 
room/area (e.g., installing temporary shielding beyond that required by procedures, 
requiring use of non-routine protective equipment, requesting an extension in dose limits 
beyond normal administrative limits). 

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

• The plant is in an operating mode different than the mode specified for the affected 
room/area (i.e., entry is not required during the operating mode in effect at the time of 
the elevated radiation levels). For example, the plant is in Mode 1 when the radiation 
rise occurs, and the procedures used for normal operation, cooldown and shutdown 
do not require entry into the affected room until Mode 4. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

RA3 (cont) 
. !Basis (cont): I 

• The increased radiation levels are a result of a planned activity that includes 
compensatory measures which address the temporary inaccessibility of a room or 
area (e.g., radiography, spent filter or resin transfer, etc.). 

• The action for which room/area entry is required is of an administrative or record 
keeping nature (e.g., normal rounds or routine inspections). 

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

Escalation of the emergency classification level would be via Recognition Category R, C 
or F ICs. 

!Basis Reference{~)_;_·-----------------------~ 
1. NEI 99-01 Rev 6, AA3 

2. UFSAR Table 7.7-2, Locations for Area Radiation Monitor Sensors 

3. SE-1 Remote Shutdown 

4. SE-6 Alternate Remote Shutdown 

5. SE-8 Ffre 

6. DBD L-S-43, Radiation Monitoring System 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ABNORMAL RAD LEVELS I RADIOLOGICAL EFFLUENTS 

[fuitiating Condition: 

Reactor coolant activity greater than Technical Specification allowable limits. 

[QQerating_Mode AP-~licabilitY-: 

1, 2, 3 

RU3 

IEmergencY-.ACtion Level (EAL)_: __________________ ___, 

1. Air Ejector discharge radiation monitor (RISH-026-1 (2)K601A, B) Hi-Hi alarm. 

OR 

2. Specific coolant activity > 4.0 uCl/gm Dose equivalent 1-131 . 

!Basis: 

This IC addresses a reactor coolant activity value that exceeds an allowable limit 
specified in Technical Specifications. This condition is a precursor to a more significant 
event and represents a potential degradation of the level of safety of the plant. 

Conditions that cause the specified monitor to alarm that are not related to fuel clad 
degradation should not result in the declaration of an Unusual Event.· 

This EAL addresses site-specific radiation monitor readings that provide indication of a 
degradation of fuel clad integrity. 

Escalation of the emergency classification level would be via I Cs FA 1 or the Recognition 
Category R ICs. 

!Basis Reference(~)_: _______________ _ 

1. NEI 99-01 Rev 6, SU3 

2. Technical Specifications 3.4.5, Specific Activity 

3. Technical Specifications 3.4.5, Basis 

4. UFSAR Table 11.5-1, Process and Effluent Radiation Monitoring Systems 

5. DBD L-S-43, Radiation Monitoring System 

6. ARC MGR 109-G1, Air Ejector Offgas Discharge HI-HI Radiation 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

FG1 
!Initiating Condition: I 
Loss of ANY Two Barriers AND Loss or Potential Loss of the third barrier. 

[QP-erating_ Mode AP-P-licability: ----------------------' 
1, 2, 3 

[Emergency Action Level (EAL): 

Refer to Fission Product Barrier Loss and Potential Loss threshold values to determine 
barrier status. 

!Basis: 

Fuel Cladding, RCS and Containment comprise the fission product barriers. 

At the General Emergency classification level each barrier is weighted equally. 

~is Reference(~)_:----------------------~ 
1. NEI 99-01 Rev 6, Table 9-F-2 . 
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Table.LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

FS1 
~ --------------
J!IJtiating Co~~ition: ___ _ I -----------------

Loss or Potential Loss of ANY two barriers. 

[Qperating_l\tl_Q_de ~pp!i_cability~-----------====-=--------~----~- ! 
1, 2, 3 
re~- A f L I (EA~) ---- -------------! 
~erge~~y_~_!On ~ve _____ __;_ _____________________________ ___, 

Refer to Fission Product Barrier Loss and Potential Loss threshold values to determine 
barrier status. 

~sis: 

Fuel Cladding, RCS and Containment comprise the fission product barriers. 

At the Site Area Emergency classification level, each barrier is weighted equally. 

---, 

! 

[Basis Refere11ce(~)°:___ _ _____________________ ____, 

1. NEI 99-01 Rev 6, Table 9-F-2 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

Exelon Nuclear 

FA1 
i [nitiat_~g~Q_r!ditip_I!;__ ----------=-=-~-----__________ _ _________ J 

ANY Loss or ANY Potential Loss of either Fuel Clad or RCS. 

. [Q~_!!ratirig M_Q_Q~--~~~I ic~~flfty~--~=----=---==--=---===---- ________ ----------=-~ 
1, 2, 3 
~ ------ ------------------------
,Em~rger!__qy __ ~~~-~>n L~v~L(!;_~L): _________________________________ _J 

Refer to Fission Product Barrier Loss and Potential Loss threshold values to determine 
barrier status. 

~as is: 1 

Fuel Cladding, RCS and Containment comprise the fission product barriers. 

At the Alert classification level, Fuel Cladding and RCS barriers are weighted more 
heavily than the Containment barrier. Unlike the Containment barrier, loss or potential 
loss of either the Fuel Cladding or RCS barrier may result in the relocation of radioactive 
materials or degradation of core cooling capability. Note that the loss or potential loss of 
Containment barrier in combination with loss or potential loss of either Fuel Cladding or 
RCS barrier results in declaration of a Site Area Emergency under EAL FS 1. 

~~e!erenc~(§}_: _____________ --- I 
I 

----' 

1. NEI 99-01 Rev 6, Table 9-F-2 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

l!!ili!ating Condition: 

RCS Activity 

[QQerating Mode AQQlicability: 

1, 2, 3 

FC1 

[fission Product Barrier (FPB) Threshold_: ________ ·----------i 
LOSS 

Coolant activity> 300 uCi/gm Dose Equivalent 1-131. 

!Basis: 

This threshold indicates that RCS radioactivity concentration is greater than 300 µCi/gm 
dose equivalent 1-131. Reactor coolant activity above this level is greater than that 
expected for iodine spikes and corresponds to an approximate range of 2% to 5% fuel 
clad damage. Since this condition indicates that a significant amount of fuel clad 
damage has occurred, it represents a loss of the Fuel Clad Barrier. 

It is recognized that sample collection and analysis of reactor coolant with highly 
elevated activity levels could require several hours to complete. Nonetheless, a 
sample-related threshold is included as a backup to other indications. 

\'-_/ There is no Potential Loss threshold associated with RCS Activity. 

!Basis Reference(§): 

1. NEI 99-01 Rev 6, Table 9-F-2 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
. FISSION PRODUCT BARRIER DEGRADATION 

!Initiating_ Condition: 

. RPV Water Level 

[Q~erating Mode A~~licability: 

1, 2, 3 

[fission Product Barrier (FPB) Thre_s_h_o_ld_: _____ _ 

LOSS 

1 . Plant conditions indicate Primary Containment flooding is required. 

POTENTIAL LOSS 

Exelon Nuclear 

FC2 

2. RPV water level cannot be restored and maintained> -161 inches (TAF). 

OR 

3. RPV water level cannot be determined. 

!Basis: 

Loss Threshold #1 Basis 

The Loss threshold represents the EOP requirement for primary containment flooding. 
This is identified in the BWROG EPGs/SAGs when the phrase, "Primary Containment 
Flooding Is Required," appears. Since a site-specific RPV water level is not specified 
here, the Loss threshold phrase, "Primary containment flooding required," also 
accommodates the EOP need to flood the primary containment when RPV water level 
cannot be determined and core damage due to inadequate core cooling is believed to 
be occurring. 

Potential Loss Threshold #2 and #3 Basis 

This water level corresponds to the top of the active fuel and is used in the EOPs to 
indicate a challenge to core cooling. 

The RPV water level threshold is the same as RCS Barrier RC2 Loss threshold. Thus, 
this threshold indicates a Potential Loss of the Fuel Clad barrier and a Loss of the RCS 
barrier that appropriately escalates the emergency classification level to a Site Area 
Emergency. 

This threshold is. considered to be exceeded when, as specified in the site-specific 
EOPs, RPV water level cannot be restored and maintained above the specified level 
following depressurization of 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 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

FC2 (cont) 
l~B-a-s~is~(c_o_n-t)~:-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=_-=-_~.----------------~ 

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 Fuel Clad barrier 
Potential 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 below the limit; the threshold must be 
considered reached as soon as it is apparent that the top of active fuel cannot be 
attained. 

Entry into the "Steam Cooling" leg of the EOP 1s would be an example of an inability to 
"restore and maintain" level above TAF resulting in this threshold being met. 

In high-power ATWS/failure to· scram events, EOPs may direct the operator to 
deliberately lower RPV water level in order to reduce reactor power. 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, ICs MA3 or MS3 will dictate 
the need for emergency classification. 

Since the loss of ability to determine if adequate core cooling is being provided presents 
a significant challenge to the fuel clad barrier, a potential loss of the fuel clad barrier is 
specified. 

!Basis Reference(~)_: _________________________ _____, 

1. NEI 99-01 Rev 6, Table 9-F-2 

2. T-111 Level Restoration I Steam Cooling- BASES 

3. T-117 Level/Power Control - BASES 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

!Initiating Condition: 

Primary Containment Radiation 

FC5 

[Q~erating Mode A~~licability_: ____________________ ___, 

1, 2, 3 

!Fission Product Barrier (FPB)_T_h_re_s_h_o_l_d_: ___________ _ 

LOSS 

Drywall radiation monitor reading > 1.90 E+02 R/hr (190 R/hr). 

JBas_is_=-----------~----------------
The radiation monitor reading corresponds to an instantaneous release of all reactor 
·coolant mass into the primary containment, assuming that reactor coolant activity 
equals 300 µCi/gm dose equivalent 1-131. Reactor coolant activity above this level is 
greater than that expected for iodine spikes and corresponds to an approximate range 
of 2% to 5% fuel clad damage. Since this condition indicates that a significant amount 
of fuel clad damage has occurred, it represents a loss of the Fuel Clad Barrier. 

The radiation monitor reading in this threshold is higher than that specified for RCS 
Barrier RCS Loss Threshold since it indicates a loss of both the Fuel Clad Barrier and 
the RCS Barrier. Note that a combination of the two monitor readings appropriately 
escalates the emergency classification level to a Site Area Emergency. 

There is no Fuel Clad Barrier Potential Loss threshold associated with Primary 
Containment Radiation. 

!Basis Reference(~)_:-------------------------~ 
1. NEI 99-01 Rev 6, Table 9-F-2 

2. Core Damage Assessment Methodology 

3. Technical Specifications Table 3.3.7.5-1, Accident Monitoring Instrumentation 

4. DBD L-S-43, Radiation Monitoring System 

5. ST-2-026-418-1 Accident Monitoring - Primary Containment Post - LOCA 
Radiation Division Ill Calibration (RE-26-191A) 

6. ST-0-026-640-* Alternate Monitoring for lnop Post-LOCA Radiation Monitors 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

FC7 
!Initiating Condition: 

Emergency Director Judgment. 

[Q~erating Mode A~~licabilit}!_: _____________________ _J 

1, 2, 3 

[Bssion Product Barrier (FPB) Threshold: 

LOSS 

1 . Any condition in the opinion of the Emergency Director that indicates Loss of the Fuel 
Clad Barrier. 

POTENTIAL LOSS 

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

[Baiis: 

Loss Threshold #1 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. 

1 Potential Loss Threshold #2 Basis 

This threshold addresses any other factors that may 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. 

!Basis Reference(~)_: _______ _ 

1. NEI 99-01 Rev 6, Table 9-F-2 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

!Initiating Conditio_n_: -------------------­

RPV Water Level 

RC2 

lQQerating Mode AQQlicabilit¥: ___________________ =1__. 
1, 2, 3 

!Fission Product Barrier (FPB) Th._re_s_h_o_ld_: __ _ 

LOSS 

1. RPV water level cannot be restored and maintained> -161 inches (TAF). 

OR 

2. RPV water level cannot be determined. 

[Basis: 

This water level corresponds to the Top of Active Fuel (TAF) and is used in the EOPs to 
indicate challenge to core cooling. 

The RPV water level threshold is the same as Fuel Clad Barrier FC2 Potential Loss 
threshold. 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 site-specific 
EOPs, RPV water level cannot be restored and maintained above the specified level 
following depressurization of 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 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

Exelon Nuclear 

. __ R __ C_2_(.contl 

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. 

Entry into the "Steam Cooling" leg of the EOP's would be an example of an inability to 
"restore and maintain" level above TAF resulting in this threshold being met. 

In high-power A TWS/failure to scram events, EOPs may direct the operator to 
deliberately lower RPV water level in order to reduce reactor power. 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, ICs MA3 or MS3 will dictate 
the need for emergency classification. 

There is no RCS Potential Loss threshold associated with RPV Water Level. 

i 

ro::::------- -------
iBasis Reference(~)_: __ _ 

-----! 
-- '' 

1. NEI 99-01 Rev 6, Table 9-F-2 
2. T-BAS, TRIPS I SAMPS - Bases 
3. T 101, RPV Control 
4. T-111, Level Restoration I Steam Cooling 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

RC3 
!Initiating Condition: =:J 
Primary Containment Pressure 

[Q~erating Mode AP-~licability_: _________ _ 

1, 2, 3 

[fission Product Barrier (FPB) Threshold: 

LOSS 

1. Drywell pressure > 1.68 psig. 

AND 

2. Drywell pressure rise is due to RCS leakage 

[BiSis: 

The > 1.68 psig primary containment pressure is the Drywell high pressure setpoint 
which indicates a LOCA by automatically initiating ECCS. 

The second threshold condition focuses the fission product barrier loss threshold on a 
failure of the RCS instead of the non-LOCA malfunctions that may adversely affect 
primary containment pressure. Pressures of this magnitude can be caused by non­
LOCA events such as a loss of Drywell cooling or inability to control primary 
containment vent/purge. 

There is no Potential Loss threshold associated with Primary Containment Pressure. 

!Basis Reference(§)_: _________________ . ________ _.. 

1. NEI 99-01 Rev 6, Table 9-F-2 

2. T-101 RPV Control 

3. T-102 Prima_ry Containment Control - Bases 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

!Initiating Condition: 

RCS Leak Rate 

RC4 

lQQerati11g_~ode AP-Qlicability_: -------------------~ 
1, 2, 3 

[Fission Product Barrier {FPB) Threshol_d_: ______________ ____.! 

LOSS 

1. UNISOLABLE Main Steam Line (MSL), HPCI, Feedwater, RWCU, or RCIC line 
break. 

OR 

2. Emergency RPV Depressurization is required. 

POTENTIAL LOSS 

3. UNISOLABLE primary system leakage that results in EITHER of the following: 

a. Secondary Containment area temperature> T-103 / SAMP, Max Norm Op Value 
(MNO). 

OR 

b. Secondary Containment area radiation level> T-103 / SAMP, Max Norm Op 
Value (MNO). 

!Basis: 

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

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. 

Classification of a system break over system leakage is based on information available 
to the Control Room from the event. Indications that should be considered are: 

• Reports describing magnitude of steam or water release. 

• Use of system high flow alarms I indications, if available, 

• Significant changes in makeup requirements, 

• Abnormal reactor water level c~anges in response to the event. 

The use of the above indications provides the Control Room the bases to determine that 
the on going event is more significant than the indications that would be expected from 
system leakage and therefore should be considered a system break. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

!Basis {cont)_: ___________ _ 

Loss Threshold #1 Basis 

Exelon Nuclear 

RC4 (cont) 

Large high-energy lines that rupture outside primary containment 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, the RCS barrier Loss threshold is met. 

Loss Threshold #2 Basis 

Emergency RPV Depressurization in accordance with the EOPs 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) and keep them open. Even though the 
RCS is being vented into the suppression pool, a Loss of the RCS barrier exists due to 
the diminished effectiveness of the RCS to retain fission products within its boundary. 

Potential Loss Threshold #3 Basis 

Potential loss of RCS based on primary system leakage outside the primary 
containment is determined from EOP temperature or radiation 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 primary containment. 

A Max Normal 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. 

In general, multiple indications should be used to determine if a primary system is 
discharging outside Primary Containment. For example, a high area radiation condition 

. does not necessarily indicate that a primary system is discharging into the Reactor 
·Building 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 Reactor Building, an unexpected rise in Feedwater flowrate, or unexpected 
Main Turbine Control Valve closure) may indicate that a primary system is discharging 
into the Reactor Building. 

An UNISOLABLE leak which is indicated by Max Normal Operating values escalates to 
a Site Area Emergency when combined with Containment Barrier CT6 Loss Threshold 
#1 (after a containment isolation) and a General Emergency when the Fuel Clad Barrier 
criteria is also exceeded. 

April 2016 LGS 2-58 EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating Station Annex Exelon Nuclear 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

RC4 (cont) 
!Basis Reference(~): ·-- _______________ i 
1. NEI 99-01 Rev 6, Table 9-F-2 

2. SAMP-2, Containment and Radioactivity Release Control 

3. T-103, Secondary Containment Control 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

lfuitiating Condition: 

Primary Containment radiation 

Exelon Nuclear 

RCS 

[Qperating Mode Applicability_:-------------------~ 
1, 2, 3 

[l:ission Product Barrier (FPB)_T_h_r_e_s_h_o_l_d_: ----------· 

LOSS 

Drywell radiation monitor reading > 1.00 E +02 R/hr (1 OOR/hr). 

I Basis: 

J 

The radiation monitor reading corresponds to an instantaneous release of all reactor 
coolant mass into the primary containment, assuming that reactor coolant activity 
equals Technical Specification allowable limits. This value is lower than that specified 
for Fuel Clad Barrier FC5 Loss Threshold since it indicates a loss of the RCS Barrier 
only. 

There is no RCS Potential Loss threshold associated with Primary Containment 
Radiation. 

[Ei"iisis Reference(~)_:-----------------------~ 
1. NEI 99-01 Rev 6, Table 9-F-2 

2. EP-EAL-0611, Criteria for Choosing Containment Radiation Monitor Reading 
Indicative of Loss of RCS Barrier 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

RC7 
ilnitiating ___ con~}tio!l:--==--=--=~-====:~- ________ ~=-~~:=~~-- __________ __J 
Emergency Director Judgment. 

[Qp~r-~!i"19_~.9~e ~~pj icabill~Y~---- ____ -------· =--=-~-=--~=--=---=--=--=--~~=-:=--=---=-===: 
1, 2, 3 

[f!i~!9!J.£>!Q_cJ~cJ_~~-rrler_]FPJ~ffhresfiQl~~-=-~-=--=-=-=-~=-=:==-~~~~-==~-=--=-=--=I 
LOSS 

1. Any condition in the opinion of the Emergency Director that indicates Loss of the RCS 
Barrier. 

POTENTIAL LOSS 

2. Any condition in the opinion of the Emergency Director that indicates Potential Loss 
of the RCS Barrier. 

[~i~IS-: --~~=~~--=-=-~-=-==-=--=-~~~~~~~=--~~~~-==~-=~~--=---=---==--=~=~~ =:-=---=--=-~J 
Loss Threshold #1 Basis 

This threshold addresses any other factors that are to be used by the Emergency 
Director in determining whether the RCS Barrier is lost. 

Potential Loss Threshold #2 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. 

~~sis _Referenc_~(§l~-==-=--------------·---------===-==~===--==~-=-=J 
1. NEI 99-01 Rev 6, Table 9-F-2 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

CT2 
!Initiating Condition: 

RPV Water Level 

[Q~erating Mode AP-P-licability_: -------------------~ 
1, 2, 3 

[Bssion Product Barrier (FPB) Threshold: 

POTENTIAL LOSS 

Plant conditions indicate Primary Containment flooding is required. 

!Basis: 

The Potential Loss threshold is identical to the Fuel Clad Barrier FC2 Loss threshold 
RPV Water Level. The Potential Loss requirement for Primary Containment Flooding 
indicates adequate core cooling cannot be restored and maintained and that core 
damage is possible. BWR EPGs/SAGs specify the conditions that require primary 
containment flooding. When primary containment flooding is required, the EPGs are 
exited and SAGs are entered. Entry into SAGs is a logical escalation in response to the 
inability to restore and maintain adequate core cooling. 

PRA studies indicate that the condition of this Potential Loss threshold could be a core 
melt sequence which, if not corrected, could lead to RPV failure and increased potential 
for primary containment 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. 

!Basis Reference(~)_:_, -----------------------~ 
1. NEI 99-01 Rev 6, Table 9-F-2 

2. T-BAS (INTRO) Introduction To Trips And Samps - Bases 

3. T-111 , Level Restoration I Steam Cooling - Bases 

4. T-116, RPV Flooding - Bases 

5. T-117, Level/Power Control - Bases 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

!Initiating Condition: 

Primary Containment Conditions 

CT3 

[QQerating Mode AQP-licability_: --------------------~ 
1, 2, 3 

[fission Product Barrier (FPB) Threshold: 
' ' 

LOSS 

1. UNPLANNED rapid drop in primary containment pressure following primary 
containment pressure rise. 

OR 

2. Primary containment pressure response not consistent with LOCA conditions. 

POTENTIAL LOSS 

3. Drywell pressure~ 55 psig and rising. 

OR 

4. a. Drywell or Suppression Pool Hydrogen concentration > 6%. 

AND 

b. Drywell or Suppression Pool Oxygen concentration > 5%. 

OR 

5. Heat Capacity Limit (T-102 Curve SP!T-1) exceeded. 

!Basis: 

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. 

Loss Threshold #1 and #2 Basis 

Rapid UNPLANNED loss of primary containment pressure (i.e., not attributable to 
Drywell spray or condensation effects) following an initial pressure rise indicates a loss 
of primary containment integrity. Primary containment pressure should rise as a result of 
mass and energy release into the primary containment from a LOCA. Thus, primary 
containment pressure not increasing under these conditions indicates a loss of primary 
containment 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. A pressure suppression bypass path would not be an indication of a 
containment breach. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

Exelon Nuclear 

CT3 (cont) 
ICl;tt: -----·-=--=--=--=---------------------' J ~is (~ont)_;_ 

Potential Loss Threshold #3 Basis 

The threshold pressure is the primary containment internal design pressure. Structural 
acceptance testing demonstrates the capability of the primary containment 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 Containment barrier. 

Potential Loss Threshold #4 Basis 

If hydrogen concentration reaches or exceeds the lower flammability limit, as defined in 
plant EOPs, in an oxygen rich environment, a potentially explosive mixture exists. If the 
combustible mixture ignites inside the primary containment, loss of the Containment 
barrier could occur. 

Potential Loss Threshold #5 Basis 

The HCTL is . a function of RPV pressure, suppression pool temperature and 
suppression pool 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. 

!Basis Reference(~}_: _______________________ ___, 

1. NEI 99-01 Rev 6, Table 9-F-2 

2. UFSAR Section 6.2.1 

3. DBD L-T-12, Design Basis Accidents, Transients and Events 

4. DBD L-S-25A, Primary Containment Pressure Suppression System 

5. DBD L-T-02, Containment, Section 3.2.14 

6. T-102 Primary Containment Control - Bases 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

FISSION PRODUCT BARRIER DEGRADATION 

Primary Containment Radiation 

CT5 
-------~~-- I 

[Q~er~_!l!!9_Mg~-~~~~licabi~i!y_;_ __________ ---==--=-=---=~=-==-J 
1, 2, 3 

[fissiQn Pr~duc~~rri~__(EPBt!h~~sl:i_old: ~=~-==--=~=-=-------------__j 
POTENTIAL LOSS 

Drywall radiation monitor reading > 4.35 E+02 R/hr (435 R/hr). 

l§ii!s: 
There is no Loss threshold associated with Primary Containment Radiation. 

The radiation monitor reading corresponds to an instantaneous release of all reactor 
coolant mass into the primary containment, assuming that 20% of the fuel cladding has 
failed. This level of fuel clad failure is well above that used to determine the analogous 
Fuel Clad Barrier Loss and RCS Barrier Loss thresholds. 

NUREG-1228, Source Estimations During Incident Response to Severe Nuclear Power 
Plant Accidents, indicates the fuel clad failure must be greater than approximately 20% 
in order for there to be a major release of radioactivity requiring offsite protective 
actions. For this condition to exist there must already have been a loss of the RCS 
Barrier and the Fuel Clad Barrier. It is therefore prudent to treat this condition as a 
potential loss of containment which would then escalate the emergency classification 
level to a General Emergency. -

l~aaj_~_ 8eferenc~(~)_;__ _____ -====~=------ _____ -----~ 
1. NEI 99-01 Rev 6, Table 9-F-2 

2. Core Damage Assessment Methodology 

3. Technical Specifications Table 3.3.7.5-1 

4. DBD L-S-43, Radiation Monitoring System 

5. ST-2-026-418-1 Accident Monitoring - Primary Containment Post - LOCA 
Radiation Division 111 Calibration (RE-26-191 A) 

6. ST-0-026-640-* Alternate Monitoring for lnop Post-LOCA Radiation Monitors 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

CT6 
[r:-Jtiatt~g Condition:-----------=~==-----------------------=----~ i 
Primary Containment Isolation Failure 

[Qp~rati~gJ\llod~~App}!cabili~}!: --=--=--=--=-----==---=--==---=~-==--=-~-=-===--==_::--==_j 
1, 2, 3 

[El_ssior- PrQdu~t B-arri~_(f_pB) Thr~!ho!~=---=~~=----------- ---------------=-=~i 
LOSS 

1. UNISOLABLE direct downstream pathway to the environment exists after primary 
containment isolation signal. 

OR 

2. Intentional Primary Containment venting/purging per Trips or SAMPs due to accident 
conditions. 

OR 

3. UNISOLABLE primary system leakage that results in EITHER of the following: 

a. Secondary Containment area temperature> T-103 / SAMP Max Safe Op 
Value (MSO). 

OR 

b. Secondary Containment area radiation level> T-103 / SAMP Max Safe Op 
Value (MSO). 

~~sis: ~=~=-===-==---------- __ -______ ----=-==-------- __ ---~-==-~ ~--J 
UNISOLABLE: An open or breached system line that cannot be isolated, remotely or 
locally. 

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. 

These thresholds address incomplete containment · isolation that allows an 
UNISOLABLE direct release to the environment. 

Loss Threshold #1 Basis 

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 Steamline, HPCI or RCIC steamline breaks, unisolable RWCU system 
breaks, and unisolable containment atmosphere vent paths. 

Examples of "downstream pathway to the environment" could be through the 
Turbine/Condenser, or direct release to the Turbine or Reactor Building. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
- FISSION PRODUCT BARRIER DEGRADATION 

Exelon Nuclear 

CT6 (cont) 
~, ~~~~~~~~~~~~~~~~ 1 
~asis {cont)_:---------------------- _ 
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. 

Following the leakage of RCS mass into primary containment and a rise in primary 
containment pressure, there may be minor radiological releases associated with 
allowable primary containment leakage through various penetrations or system 
components. Minor releases may also occur if a primary containment isolation valve(s) 
fails to close but the primary containment atmosphere escapes to an enclosed system. 
These releases do not constitute a loss or potential loss of primary containment but 
should be evaluated using the Recognition Category R ICs. 

Loss Threshold #2 Basis 

Trips may direct primary containment isolation valve logic(s) to be intentionally 
bypassed, even if offsite radioactivity release rate limits will be exceeded. Under these 
conditions with a valid primary containment isolation signal, the, containment should also 
be considered lost if primary containment venting is actually performed. 

Intentional venting of primary containment for primary containment pressure or 
combustible gas control to the secondary containment and/or the environment is a Loss 
of the Containment. Venting for primary containment pressure control when not in an 
accident situation (e.g., to control pressure below the Drywall high pressure scram 
setpoint) does not meet the threshold condition. 

Loss Threshold #3 Basis 

The Max Safe Operating Temperature and the Max Safe Operating Radiation Level 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. 

The temperatures and radiation levels should be confirmed to be caused by RCS 
leakage from a primary system. 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. 

In general, multiple indications should be used to determine if a primary system is 
discharging outside Primary Containment. For example, a high area radiation condition 
does not necessarily indicate that a primary system is discharging into the Reactor 
Building 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 Reactor Building, an unexpected rise in Feedwater flowrate, or unexpected 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

CT6 (cont) 
----1 

---------------

Main Turbine Control Valve closure) may indicate that a primary system is discharging 
into the Reactor Building. 

In combination with RCS Barrier RC4 Potential Loss Threshold #3 this threshold would 
result in a Site Area Emergency. 

There is no Potential Loss threshold associated with Primary Containment Isolation 
Failure. 

I 

[Basis Ref_erence{§)_: ------· 
------------------, 

I 

1. NEI 99-01 Rev 6, Table 9-F-2 

2. T-103, Secondary Containment Control 

3. T-102, Primary Containment Control 

4. T-200, Primary Containment Emergency Vent Procedure 

5. T-228, lnerting I Purging Primary Containment 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
FISSION PRODUCT BARRIER DEGRADATION 

CT7 
!Initiating C_o_n_d_it_io_n_: ____________________ . __ _ 

Emergency Director Judgment. 

[QP-erating Mode AP-P-licabilitv._: --------------------~ 
1, 2, 3 

!Fission Product Barrier (FPB)_T_h_re_s_h_o_ld_: _____________ .==1 
LOSS 

1 . Any condition in the opinion of the Emergency Director that indicates Loss of the 
Containment Barrier. 

POTENTIAL LOSS 

2. Any condition in the opinion of the Emergency Director that indicates Potential Loss 
of the Containment Barrier. 

~as_is_:_ --i 
·-----~----_J 

Loss Threshold #1 Basis 

This threshold addresses any other factors that are to be used by the Emergency 
Director in determining whether the Containment Barrier is lost. 

Potential Loss Threshold #2 Basis 

This threshold addresses any other factors that may be used by the Emergency Director 
in determining whether the Containment Barrier is potentially lost. The Emergency 
Director should also consider whether or not to declare the barrier potentially lost in the 
event that barrier status cannot be monitored. 

!Basis Reference(§)_: ___ _ 

1. NEI 99-01 Rev 6, Table 9-F-2 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

MG1 
[nitj_ati_!'l_g_COn_dition: ____________ ~-=-~~=-~~=~: ==-~~=~=~=-------===] 
Prolonged loss of all Off-site and all On-Site AC power to emergency busses. 

~erating_ Mode A~-2'ica~U_l!y_;_---=:=~-:-_=-=--=~=--=::::-- ----------~=~~==-- -1 
1, 2, 3 
fi--- ------------------------------- -------- -------------- -- ------ --------------------------- ------
grr!erge11~Y-~~!LC?JI_ ~~y~L(E~k)_: ____________________________________________ -----~ 

Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1 Loss of ALL offsite AC power to unit 4 KV Safeguards Buses. 

AND 

2. Failure of 011 (21) and 012(22), 013(23), and 014(24) Emergency Diesel 
Generators to supply power to unit 4KV Safeguards Buses. 

AND 

3. EITHER of the following: 

a. Restoration of at least one unit 4KV safeguards Bus in < 2 hours is not likely. 

OR 

b. RPV water level cannot be restored and maintained > -186 inches. 

~~s_Ls=---==~=--=--==-~-===--==-~~---=-~~===--==---=--==---==-~-- ______ J 
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. 

This IC addresses a prolonged loss of all power sources to AC 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 ANY fission product barriers. In 
addition, fission product barrier monitoring capabilities may be degraded under these 
conditions. 

The EAL should require declaration of a General Emergency prior to meeting the 
thresholds for IC FG1. This will allow additional time for implementation of offsite 
protective actions. 

Escalation of the emergency classification from Site Area Emergency will occur if it is 
projected that power cannot be restored to at least one AC emergency bus by the end 
of the analyzed station blackout coping period. Beyond this time, plant responses and 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MG1 (cont) 
J 

event trajectory are subject to greater uncertainty, and there is an increased likelihood 
of challenges to multiple fission product barriers. 

The estimate for restoring at least one emergency bus should be based on a realistic 
appraisal of the situation. Mitigation actions with a low probability of success should not 
be used as a basis for delaying a classification upgrade. The goal is to maximize the 
time available to prepare for, and implement, protective actions for the public. 

The EAL will also require a General Emergency declaration if the loss of AC power 
results in parameters that indicate an inability to adequately remove decay heat from 
the core. 

[B""asis Reference(~)_: _______________________ ___. 

1. NEI 99-01 Rev 6, SG1 

2. UFSAR Section 8.2, Offsite Power System 

3. E 10/20 Loss of Offsite Power 

4. DBD L-S-05, 4KV System 

5. DBD L-T-03, Electrical Issues 

6. T-101 RPV Control 
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. !Initiating Condition: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
. SYSTEM MALFUNCTIONS 

Loss of all offsite and all onsite AC power to emergency busses for 15 minutes or 
longeL 

MS1 

[QP-erating Mode AP-P-licability_: ___________________ ____. 

1, 2, 3 

i"[mergency Action Level (~AL)_: ------------------·=:] 
Note: 

• The Emergency Director should declare the event promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded. 

1. Loss of ALL offsite AC Power to unit 4KV Safeguards Buses. 

AND 

2. Failure of 011 (21 ), 012(22), 013(23), and 014(24) Emergency Diesel Generators to 
supply power to unit 4KV Safeguards Buses. 

AND 

3. Failure to restore power to at least one unit 4KV Safeguards bus in < 15 minutes 
from the time of loss of both offsite and onsite AC power. 

!Basis: 

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. 

This IC addresses a total loss of AC power that compromises the performance ·of all 
SAFETY SYSTEMS requiring electric power including those necessary for emergency 
core cooling, containment heat removal/pressure control, spent fuel heat removal and 

. the ultimate heat sink. In addition, fission product barrier monitoring capabilities may be 
degraded under these conditions. This IC represents a condition that involves actual or 
likely major failures of plant functions needed for the protection of the public. 

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

Escalation of the emergency classification level would be via I Cs RG 1, FG 1, MG 1 , or 
MG2. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

/Basis R~f_erenc_t!(~)_;_ ______ _ 

1. NEI 99-01 Rev 6, SS1 

2. UFSAR Section 8.2, Offsite Power System 

3. E 10/20 Loss of Offsite Power 

4. DBD L-S-05, 4KV System 

5. DBD L-T-03, Electrical Issues 

6. T-101 RPV Control 

Exelon Nuclear 

MS1 (cont) 
-, 

I _______ __J 
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!Initiating Condition: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MA1 

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

[QP-erating Mode AP-P-licability_: -------------------~ 
1, 2, 3 

~mergency Action Level (§.AL)_;_ __________________ ______. 

Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. AC power capability to unit 4KV Safeguards Buses reduced to only one of the 
following power sources for 2:. 15 minutes. 

• 101 Safeguards Transformer 

• 201 Safeguards Transformer 

• D11 (21) Diesel Generator 

• D12(22) Diesel Generator 

• D13(23) Diesel Generator 

• D14(24) Diesel Generator 

AND 

2. ANY additional single power source failure will result in a loss of ALL AC power to 
SAFETY SYSTEMS. 

!Basis: 

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. 

This IC describes a significant degradation of offsite and onsite AC power sources such 
that any additional single failure would result in a loss of all AC power to SAFETY 
SYSTEMS. lh 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 
MU1. 

An "AC power source" is a source recognized in AOPs and EOPs, and capable of 
supplying required power to an emergency bus. Some examples of this condition are 
presented below. 

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

• 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MA1 {cont) 
!Basis (cont)_:-----------------------~ 
• A loss ·of all offsite power and loss of all emergency power sources (e.g., onsite 

diesel generators) with a single train of emergency buses being back-fed from the 
unit main generator. 

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

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

Escalation of the emergency classification level would be via IC MS1. 

!Basis Reference(~)_:-----------------------~ 
1. NEI 99-01 Rev 6, SA 1 

2. UFSAR Section 8.2, Offsite Power System 

3. E 10/20 Loss of Offsite Power 

4. DBD L-S-05, 4KV System 

5. DBD L-T-03, Electrical Issues 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MU1 

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

[Qperating Mode Applicability_: -------------------~ 
1, 2, 3 

frmergency Action Level {EAL)_: --· ___________ _ 

Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

Loss of ALL offsite AC power capability to unit 4KV Safeguards Buses for ~15 minutes. 

!Basis: 

This IC addresses a prolonged loss of offsite power. The loss of offsite power sources 
renders tl:te 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. 

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

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

!Basis Reference{~)_:-----------------------~ 
1. NEI 99-01 Rev 6, SU1 

2. UFSAR Section 8.2, Offsite Power System 

3. E 10/20 Loss of Offsite Power 

4. DBD L-S-05; 4KV·System 

5. DBD L-T-03, Electrical Issues 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MG2 
[ajtia~!~9 conditiori:-=~~===----==--==---=- -----------=-==-=-=--==-===~~ 
Loss of all AC and Vital DC power sources for 15 minutes or longer. 

~a!ing-Mode A~~liCabil!!_y_;___ -------

1, 2, 3 
-------~i 

[Emei9~_nc~ ~~!!~n-l~Y-if<~~~1=--~~======~-=:~=-~~==~--=~~-==~-------~~~= 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. Loss of ALL offsite AC power to unit 4KV safeguards Buses. 

AND 

2. Failure of D11(21), D12(22), 013(23), and D14(24) Emergency Diesel Generators 
to supply power to unit 4KV Safeguards Buses. 

AND 

3. Voltage is< 105 VDC on unit 125 VDC battery busses 1 (2)FA, FB, FC, and FD. 

AND 

4. ALL AC and Vital DC power sources have been lost for~ 15 minutes. 

[[asj~~---==--=-~=~~-=~~=---------------- -----------~ ----------~~===---=--=; 
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. 

This IC addresses a concurrent and prolonged loss of both AC and Vital DC power. 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 loss of 
Vital DC power compromises the ability to monitor and control SAFETY SYSTEMS. A 
sustained loss of both AC and DC power will lead to multiple challenges to fission 
product barriers. 

Fifteen minutes was selected as a threshold to exclude transient or momentary power 
losses. The 15-minute emergency declaration clock begins at the point when all EAL 
conditions are met. -
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MG2 (cont) 
!Basis Reference(~)_: _____________________ ___, 

1. NEI 99-01 Rev 6, SGS 

2. UFSAR Section 8.3.2, DC Power Systems 

3. DBD P-L-01 A, 125/250 VDC System 

4. E-1 (2)FA Loss of Division I Safeguard 125/250V DC BUS 1 FA 

5. E-1 (2)FB Loss of Division II Safeguard 125/250V DC BUS 1 FB 

6. E-1 (2)FC Loss of Division Ill Safeguard 125/250V DC BUS 1 FC 

7. E-1(2)FD Loss of Division IV Safeguard 125/250V DC BUS 1FD 

8. UFSAR Section 8.2, Offsite Power System 

9. E 10/20 Loss of Offsite Power 

10. DBD L-S-05, 4KV System 

11. DBD L-T-03, Electrical Issues 
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!Initiating Condition: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

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

MS2 

lQP-erating Mode AP-P-licability_: ------------------~ 
1, 2, 3 

!Emergency Action Level (EAL)_: --------·--------- _J 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

Voltage is< 105 VDC on 125 VDC battery busses 1 (2)FA, FB, FC, and FD for 
~ 15 minutes. 

!Basis: 

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. 

This IC addresses a loss of Vital DC power which compromises the ability to monitor 
and control SAFETY SYSTEMS. In modes above Cold Shutdown, this condition 
involves a major failure of plant functions needed for the protection of the public. 

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

Escalation of the emergency classification level would be via ICs RG1, FG1 or MG2. 

!Basis Reference(~): 1 

1. NEI 99-01 Rev 6, SSS 

2. UFSAR Section 8.3.2, DC Power Systems 

3. DBD P-L-01A, 125/250 VDC System 

4. E-1 (2)FA Loss of Division I Safeguard 125/250V DC BUS 1 FA 

5. E-1(2)FB Loss of Division II Safeguard 125/250V DC BUS 1FB 

6. E-1 (2)FC Loss of Division Ill Safeguard 125/250V DC BUS 1 FC 

7. E-1 (2)FD Loss of Division IV Safeguard 125/250V DC BUS 1 FD 
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~nitiating Condition: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

MS3 

Inability to shutdown the reactor causing a challenge to RPV water level or RCS heat 
removal. 

[QP-erating Mode AP-P-licability_: -------------------~l 
1, 2 

!Emergency A_ction Level (EAL)-'--: _________________ ___, 

1. Automatic scram did not shutdown the reactor as indicated by Reactor Power > 4%. 

AND 

2. ALL manual I ARI actions to shutdown the reactor have been unsuccessful as 
indicated by Reactor Power > 4%. 

AND 

3. EITHER of the following conditions exist: 

• RPV water level cannot be restored and maintained> -186 inches. 

OR 

• Heat Capacity Limit (T-102 Curve SP/T-1) exceeded. 

!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, all subsequent operator manual 
actions, both inside and outside the Control Room including driving in control rods and 
boron injection, are unsuccessful, and continued power generation is challenging the 
capability to adequately remove heat from the core and/or the RCS. This condition will 
lead to fuel damage if additional mitigation actions are unsuccessful and thus warrants 
the declaration of a Site Area Emergency. 

In some instances, the emergency classification resulting from this IC/EAL may be 
higher than that resulting from an assessment of the plant responses and symptoms 
against the Recognition Category F ICs/EALs. This is appropriate in that the 
Recognition Category F ICs/EALs do not address the additional threat posed by a 
failure to shutdown the reactor. The inclusion of this IC and EAL ensures the timely 
~eclaration of a Site Area Emergency in response to prolonged failure to shutdown the 
reactor. 

A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

Escalation of the emergency classification level would be via IC RG1 or FG1. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MS3 (cont) 
~IB_a_s-is_R_e--fe_r_e_n-ce_(_~_):~~~~~~-~~--~~~~--~~~ -~-, 

1. NEI 99-01 Rev 6, SS5 

2. T-101 RPV Control - Bases 
3. T-117 Level/Power Control - Bases 
4. T-102 Primary Containment Control - Bases 
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[i!illiating Condition: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MA3 

Automatic or manual scram fails to shutdown the reactor, and subsequent manual 
actions taken at the reactor control consoles are not successful in shutting down the 
reactor. 

[QP-erating Mode AP-P-licability_: -·---------------------' 

1, 2 

!Emergency Action Level (EAL)"'-.: _______ _ 

Note: 

• A manual action is any operator action, or set of actions, which causes the control 
rods to be rapidly inserted into the core, and does not include manually driving in 
control rods or implementation of boron injection strategies. 

1. Automatic or manual scram did not shutdown the reactor as indicated by Reactor 
Power> 4%. 

AND 

2. Manual I ARI actions taken at the Reactor Console are not successful in shutting 
down the reactor as indicated by Reactor Power > 4%. 

!Basis: =:J 
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 consoles to shutdown the reactor are also unsuccessful. 
This condition represents an actual or potential substantial degradation of the level of 
safety of the plant. An emergency declaration is required even if the reactor is 
subsequently shutdown by an action taken away from the reactor consoles since this 
event entails a significant failure of the RPS. 

A manual action at the reactor 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. If this action(s) is unsuccessful, operators 
would immediately pursue additional manual actions at locations away from the reactor 
consoles (e.g., locally opening breakers). Actions taken at back-panels or other 
locations within the Control Room, or any location outside the Control Room, are not 
considered to be "at the reactor consoles". 

Taking the Reactor Mode Switch to Shutdown is considered· to be a manual scram 
action. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

!Basis (cont)_:------·--------

Exelon Nuclear 

MA3 

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 shutdown the reactor is prolonged 
enough to cause a challenge to the RPV water level or RCS heat removal safety 
functions, the emergency classification level will escalate to a Site Area Emergency via 
IC MS3. Depending upon plant responses and· symptoms, escalation is also possible 
via IC FS1. Absent the plant conditions needed to meet either IC MS3 or FS1, an Alert 
declaration is appropriate for this event. 

It is recognized that plant responses or symptoms may also require an Alert declaration 
in accordance with the Recognition Category F ICs; however, this IC and EAL are 
included to ensure a timely emergency declaration. 

A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 

~asis Reference(~)_: ______________________ ____, 

1. NEI 99-01 Rev 6, SAS 

2. T-101 RPV Control - Bases 

3. T-117 Level/Power Control - Bases 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

MU3 
!Initiating Condition: 

Automatic or manual scram fails to shutdown the reactor. 

lQP-erating Mode AP-P-licabilitY-_: ------------------~ 
1, 2 

lEmergencY- Action Level (EAL)_: __________________ _____. 

Note: 

• A manual action is any operator action, or set of actions, which causes the control 
rods to be rapidly inserted into the core, and does not include manually driving in 
control rods or implementation of boron injection strategies. 

1. a. Automatic scram did not shutdown the reactor as indicated by Reactor 
Power>4%. 

AND 

b. Subsequent manual I ARI action taken at the Reactor Console is successful 
in shutting down the reactor as indicated by Reactor Power .s 4%. 

OR 

2. a. Manual scram did not shutdown the reactor as indicated by Reactor Power 
>4%. 

AND 

b. EITHER of the following: 

!Basis: 

1. Subsequent manual I ARI action taken at the Reactor Console is 
successful in shutting down the reactor as indicated by Reactor Power 
_s4%. 

OR 

2. Subsequent automatic scram I ARI is successful in shutting down the 
reactor as indicated by Reactor Power .s 4%. 

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 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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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MU3 (cont) 
~~sis __ (~ont)_;_ __________ =::=:_--=-~==-------------~=--==-=__J 
EAL #1 Basis 

Following the failure on an automatic reactor scram, operators will promptly initiate 
manual actions at the reactor 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. 

EAL#2 Basis 

If an initial manual reactor trip is unsuccessful, operators will promptly take manual 
action at another location(s) on the reactor consoles to shutdown the reactor (e.g., 
initiate a manual reactor scram/ARI 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/ARI 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 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 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 subsequent operator manual actions taken at the 
reactor consoles are also unsuccessful in shutting down the reactor, then the 
emergency classification level will escalate to an Alert via IC MA3. Depending upon the 
plant response, escalation is also possible via IC FA 1. Absent the plant conditions 
needed to meet either IC MA3 or FA 1, an Unusual Event declaration is appropriate for 
this event. 

A reactor shutdown is determined in accordance with applicable Emergency Operating 
Procedure criteria. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MU3 (cont) 
IBasis(cont)~=------------------------~ 
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 created 
a real condition that should have included· an automatic reactor scram and the RPS 
fails to automatically shutdown the reactor, then this IC and the EALs are applicable, 
and should be evaluated. 

• If the signal generated as a result of plant work does not cause a plant transient but 
should have generated an RPS scram signal and the scram failure is determined 
through other means (e.g., assessment of test results), then this IC and the EALs 
are not applicable and no classification is warranted. 

!Basis Reference(~)_:-----~-----------------~ 
1. NEI 99-01 Rev 6, SUS 

2. T-101 RPV Control 

3. Technical Specifications Table 3.3.1.1-1 
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!Initiating Condition: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

UNPLANNED loss of Control Room indications for 15 minutes or longer with a 
significant transient in progress. 

MA4 

lQP-erating Mode AP-P-licability_: __________________ ___, 

1, 2, 3 

!Emergency Action Level (EAL):·--------------------~ 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. UNPLANNED event results in the inability to monitor ANY Table M1 parameter 
from within the Control Room for~ 15 minutes. 

Table M1 Control Room Parameters 

• Reactor Power 

• RPV Water Level 

• RPV Pressure 

• Drywall Pressure 

• Suppression Pool Level 

• Suppression Pool Temperature 

AND 

2. ANY Table M2 transient in progress. 

Table M2 Significant Transients 

• Automatic or Manual Runback > 25% thermal reactor power 

• Electrical Load Rejection > 25% full electrical load 

• Reactor Scram 

• ECCS Actuation 

• Thermal Power oscillations > 10% 
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I Basis: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

MA4 (cont) 

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. 

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. 

This IC addresses the difficulty associated with monitoring rapidly changing plant 
conditions during a transient without the ability to obtain SAFETY SYSTEM parameters 
from within the Control Room. During this condition, the margin to a potential fission 
product barrier challenge is reduced. It thus represents a potential substantial 
degradation in the level of safety of the plant. 

As used in this EAL, an "inability to monitor" means that values for any 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, computer 
point, digital and recorder source within the Control Room. 

An event involving a loss of plant indications, annunciators and/or display systems is 
evaluated in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) 
to determine if an NRC event report is required. The event would be reported if it 
significantly impaired the capability to perform emergency assessments. In particular, 
emergency assessments necessary to implement abnormal operating procedures, 
emergency operating procedures, and emergency plan implementing procedures 
addressing emergency classification, accident assessment, or protective action 
decision-making. 

This EAL is focused on a selected subset of plant parameters associated with the key 
safety functions of reactivity control, RPV water level and RCS heat removal. The loss 
of the ability to determine any 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 any 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 ICs FS1 or IC RS1. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

!Basis _Reference(~)_: ____ _ 

1. NEI 99-01 Rev 6, SA2 

2. DBD L-T-06, Human Factors, Section 6.1.1 
3. T-101 RPV Control 
4. T-102 Primary Containment Control 
5. ON-122, Loss of Main Control Room Annunciators - Bases 

Exelon Nuclear 

MA4 {cont) 
- l 
--~ 
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!Initiating Condition: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

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

Exelon Nuclear 

MU4 

lQ~erating Mode A~~licability_: __________________ ___, 

1, 2, 3 

!Emergenc~ Action Level (EAL)_:-------------------~ 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

UNPLANNED event results in the inability to monitor ANY Table M1 parameters from 
within the Control Room for~ 15 minutes. 

Table M1 Control Room Parameters 

• Reactor Power 
• RPV Water Level 
• RPV Pressure 
• Drywall Pressure 
• Suppression Pool Level 
• Suppression Pool Temperature 

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 . 

. SAFETY SYSTEM: A system required for safe plant operation, cooling down t.he plant 
and/or placing it in the cold shutdown condition, including the ECCS. These are 
typically systems classified as safety-related. 

This IC addresses the difficulty associated with monitoring normal plant conditions 
without the ability to obtain SAFETY SYSTEM parameters from within the Control 
Room. This condition is a precursor to a more significant event and represents a 
potential degradation in the level of safety of the plant. 

As used in this EAL, an "inability to monitor'' means that values for any 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. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MU4 (cont) 
!Basis (cont)_: ________________ --=_-=_-=_-=:_·=======~~--~ 
An event involving a loss of plant indications, annunciators and/or display systems is 
evaluated in accordance with 10 CFR 50.72 (and associated guidance in NUREG-1022) 
to determine if an NRC event report is required. The event would be reported if it 
significantly impaired the capability to perform emergency assessments. In particular, 
emergency assessments necessary to implement abnormal · operating procedures, 
emergency operating procedures, and emergency plan implementing procedures 
addressing emergency classification, accident assessment, or protective action 
decision-making. 

This EAL is focused on a selected .subset of plant parameters associated with the key 
safety functions of reactivity control, core cooling and RCS heat removal. The loss of 
the ability to determine any 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 any of the listed parameters are lost, then the ability to determine 
the values of other SAFETY SYSTEM parameters may be impacted as well. For 
example, if the value for reactor vessel level cannot be determined from the indications 
and recorders on a main control board, the SPDS or the plant computer, the availability 
of other parameter values may be compromised as well. 

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

Escalation of the emergency classification level would be via IC MA4. 

!Basis Reference(~)_:------------------·-----~ 
1. NEI 99-01 Rev 6, SU2 

2. DBD L-T-06, Human Factors, Section 6.1.1 
3. T-101 RPV Control 
4. T-102 Primary Containment Control 
5. ON-122, Loss of Main Control Room Annunciators - Bases 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

MAS 
!Initiating Condition: 

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

[QP-erating Mode AP-P-licability-"--~ --------------------' 
1, 2, 3 

IEmerg~ncy Action Level (EAL)_: _____ _ 

Note: 

. • If it is determined that the conditio_ns of MAS are not met then assess the event 
via HU3, HU4, or HU6. 

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

• 

• 

• 

• 

• 

• 

AND 

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 

2. EITHER of the following: 

!Basis: 

a. Event damage has caused indications of degraded performance in 
at least one train of a SAFETY SYSTEM required by Technical 
Specifications for the current operating mode. 

OR 

b. The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM 
component or structure required by Technical Specifications for the 
current operating mode. 

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. 

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 may require a post-event inspection to determine if the attributes of an explosion 
are present. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

MAS (cont) 
----------~---------------------- i 

----------
____________ _J 

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. 

VISIBLE DAMAGE: Damage to a component or structure that is readily observable 
without measurements, testing, or analysis. The visual impact of the damage is 
sufficient to cause concern regarding the operability or reliability of the affected 
component or structure. 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a 
structure containing SAFETY SYSTEM components, required for the current operating 
mode, "required", i.e. required to be operable by Technical Specifications for the current 
operating mode. This condition significantly reduces the margin to a loss or potential 
loss of a fission product barrier, and therefore represents an actual or potential 
substantial degradation of the level of safety of the plant. Manual. or automatic electrical 
isolation of safety equipment due to flooding, in and of itself, does not constitute 
degraded performance and is classified under HU6. 

EAL #2.a addresses damage to a SAFETY SYSTEM train that is required to be 
operable by Technical Specifications for the current operating mode, and is in operation 
since indications for it will be readily available. The indications of degraded 
performance should be significant enough to cause concern regarding the operability or 
reliability of the SAFETY SYSTEM train. 

EAL #2.b addresses damage to a SAFETY SYSTEM component that is required to be 
operable by Technical Specifications for the current operating mode, and is not in 
operation or readily apparent through indications alone, as well as damage to a 
structure containing SAFETY SYSTEM components. Operators will make this 
determination based on the totality of available event and damage report 
information. This is intended to be a brief assessment not requiring lengthy analysis or 
quantification of the damage. 

Escalation of the emergency classification level would be via IC FS1 or RS1. 

If the EAL conditions of MAS are not met then assess the event via HU3, HU4, or HU6. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MAS {cont) 
[BSSI5Refererice(~): 

--------------------i 

--- ------- ___ ! 

1. NEI 99-01, Rev 6 SA9 

2. UFSAR Section 2.5, Geology and Seimology 

3. UFSAR Section 3.4.1, Flood Protection 

4. UFSAR Section 6.2.1.1.1, Design Bases 

5. UFSAR Section 9.2.6.4.2, Spray Pond Water Requirements 

6. DBD L-S-46, Meteorological and Seismic Monitoring Systems 

7. DBD L-T-17, Dynamic Qualification Program 

8. Specification NE-0294, "Fire Safe Shutdown Analysis Specification" 

9. SE-5 Earthquake 

10. SE-4 Flood 

11. SE-9, Preparation for Severe Weather 
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!Initiating Condition: 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

RCS leakage for 15 minutes or longer. 

MUS 
=1 

[Q~erating Mode AP-~licability"--: __________________ ____. 

1, 2, 3 

~mergency Action Level (EAL)_: __ 

Note: 

• The Emergency Director should declare the event promptly upon determining that the 
applicable time has been exceeded, or will likely be exceeded. 

1. RCS unidentified or pressure boundary leakage in the Drywell > 10 gpm for 
~ 15 minutes. 

OR 

2. RCS identified leakage in the Drywell >25 gpm for~ 15 minutes .. 

OR 

3. Leakage from the RCS to a location outside the Drywell >25 gpm for~ 15 minutes. 

!Basis: 

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

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 IC addresses RCS leakage which may be a precursor to a more significant event. 
In this case, RCS leakage has been detected and operators, following applicable 
procedures, have been unable to promptly isolate the leak. This condition is considered 
to be a potential degradation of the level of safety of the plant. 

EAL #1 and EAL #2 Basis 

These EALs are focused on a loss of mass from the RCS due to "unidentified leakage", 
"pressure boundary leakage" or "identified leakage" (as these leakage types are defined 
in the plant Technical Specifications). 

EAL #3 Basis 

This EAL addresses a RCS mass loss caused by an UNISOLABLE leak through an 
interfacing system. 

These EALs thus apply to leakage into the containment, a secondary-side system or a 
location outside of containment. 

The leak rate values for each EAL were selected because they are usually observable 
with normal Control Room indications. Lesser values typically require time-consuming 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MUS (cont) 
!Basis (cont)_: _______________________ =_] 
calculations to determine (e.g., a mass balance calculation). EAL #1 uses a lower value 
that reflects the greater significance of unidentified or pressure boundary leakage. 

The release of mass from the RCS due to the as-designed/expected operation of any 
relief valve does not warrant an emergency classification. 

A stuck-open Safety Relief Valve (SRV) or SRV leakage is not considered either 
identified or unidentified leakage by Technical Specification 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 ICs of Recognition 
Category R or F. 

!Basis Reference(~)_:-----------------------~ 
1. NEI 99-01 Rev 6, SU4 

2. Technical Specifications 3.4.3, Reactor Coolant System Leakage 

3. Technical Specifications 3.9.8, Water Level - Reactor Vessel 
4. DBD L-S-34, Radwaste System 
5. OT-101 High Drywall Pressure 
6. T-102 Primary Containment Control, Table DW/T-1 
7. GP-6.1 U/1 (U/2) Shutdown Operations - Refueling, Core Alteration and Core 

Off-Loading 
8. DBD L-S-16, Reactor Instrumentation System (RIS) 
9. ST-6-107-596-* Drywall Floor Drain Sump/Equipment Drain Tank Surveillance 

Log 

April 2016 LGS 2-96 EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating Station Annex 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MU7 
~lln-i-ti-at-in_g_C_o_n_d_it-io_n_:-----------------~----

Loss of all On-site or Off-site communications capabilities. 

[Q~erating Mode A~~licability_: -----------------~ 
1, 2, 3 

!Emergency Action Level (EAL)_: _____ _ 

1. Loss of ALL Table M3 Onsite communications capability affecting the ability to 
perform routine operations. 

OR 

2. Loss of ALL Table M3 Offsite communication capability affecting the ability to 
perform offsite notifications. 

OR 

3. Loss of ALL Table M3 NRC communication capability affecting the ability to 
perform N RC notifications. 

Table M3 Communications Ca pabilitv 
System On site Off site NRC 

Station Radio x 
Plant Public Address (PA) x 
Prelude System x x 
Station Phones x x x 
Satellite Phones X· x 
NARS x 
HPN x x 
ENS x x 

!Basis: 

This IC addresses a significant loss of on-site, offsite, or NRC communications 
capabilities. While not a direct challenge to plant or personnel safety, this event 
warrants prompt notifications to Offsite Response Organizations (OROs) and the NRC. 

This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (e.g., use of non-plant, privately owned equipment, relaying of 
on-site information via individuals or multiple radio transmission points, individuals being 
sent to offsite locations, etc.). 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
SYSTEM MALFUNCTIONS 

Exelon Nuclear 

MU7 (cont) 
~I ---------~.-------~-------------' 1 Basis (cont): _________________________ ___, 

EAL #1Basis 

Addresses a total loss of the communications methods used in support of routine plant 
operations. 

EAL#2 Basis 

Addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration. The OROs referred to here are listed in procedure EP-MA-114-
1 OO-F-01, State I Local Event Notification Form. 

EAL#3 Basis 

Addresses a total loss of the communications methods used to notify the NRC of an 
emergency declaration. 

~s Reference(~)_: ________________________ __, 

1. NEI 99-01 Rev 6, SU6 

2. UFSAR Section 9.5.2, Communication Systems 

3. · SE-12 Loss of Communications 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

!Initiating Condition: 

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

CA1 

[QP-erating Mode AP-P-licability_: __________________ __. 

4,5,D 

!Emergency Action Level (EAL)_: -------------------~ 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. Loss of ALL offsite AC power to unit 4KV Safeguards Buses. 

AND 

2. Failure of D11 (21), D12(22), D13(23), and D14(24) Emergency Diesel 
Generators to supply power to unit 4KV Safeguards Buses. 

AND 

3. Failure to restore power to at least one unit 4KV Safeguards bus in 
< 15 minutes from the time of loss of both offsite and onsite AC power. 

!Basis: 

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 

This IC addresses a total loss of AC power that compromises the performance of all 
SAFETY SYSTEMS requiring electric power including those necessary for emergency 
core cooling, containment heat removal/pressure control, spent fuel heat removal and 
the ultimate heat sink. 

When in the cold shutdown, refueling, or defueled mode, this condition is not classif.ied 
as a Site Area Emergency because of the increased time available to restore an 
emergency bus to service. Additional time is available due to the reduced core decay 
heat load, and the lower temperatures and pressures in various plant systems. Thus, 
when in . these modes, this condition represents an actual or potential substantial 
degradation of the level of safety of the plant. 

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

Escalation of the emergency classification level would be via IC CS6 or RS1. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CA1 (cont) 
~sis Reference(~): 

·----------------- J 
·----

1. NEI 99-01 Rev 6, CA2 

2. UFSAR Section 8.2, Offsite Power System 

3. E 10-20 Loss of Offsite Power 

4. DBD L-S-05, 4KV System 

5. DBD L-T-03, Electrical Issues 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CU1 
,.------------------ - -- ---------- ------- -----·-- -----------------, 
tJnj!iating _ _.9_Q_ndition: _______________ ·---- ________________ --·---- _____ ___J 

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

[Qp~ratingJ/lode AP-PJicabliTt\f: ~-=~-===-~~-------=-~----
4, 5, D 

------, 
I 
I ------------' 

r------------ --- --- ----------------- -----------------------------
~l!!~rgenQy_~ct!_on Le~~lC:~~!:)_;_ ____ ______________________ -------------------~ 

Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. AC power capability to unit 4KV Safeguards Buses reduced to only one of the 
following power sources for~ 15 minutes. 

• 101 Safeguards Transformer 

• 201 Safeguards Transformer 

• D11 (21) Diesel Generator 

• D12(22) Diesel Generator 

• D13(23) Diesel Generator 

• D14(24) Diesel Generator 

AND 

2. ANY additional single power source failure will result in a loss of ALL AC power 
to SAFETY SYSTEMS. 

r --------.. --------- ---------·--------------

L Basis: _____ -----------------------·-- ___ _ ________________ : 

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. 

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

When in the cold shutdown, refueling, or defueled mode, this condition is not classified 
as an Alert because of the increased time available to restore another power source to 

service. Additional time is available due to the reduced core decay heat load, and the 
lower temperatures and pressures in various plant systems. Thus, when in these 
modes, this condition is considered to be a potential degradation of the level of safety of 
the plant. 

April 2016 LGS 2-101 EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating Station Annex 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

!Initiating Condition: 
CU1 (cont) 

An "AC power source" is a source recognized in AOPs and EOPs, and capable of 
supplying required power to an emergency bus. Some examples of this condition are 
presented below. 

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

• A loss of all offsite power and loss of all emergency power sources (e.g., onsite 
diesel generators) with a single train of emergency buses being back-fed from the 
unit main generator. 

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

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

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

!Basis Reference(~): 

1. NEI 99-01 Rev 6 CU2 

2. UFSAR Section 8.2, Offsite Power System 

3. E 10-20 Loss of Offsite Power 

· 4. · DBD L-S-05, 4KV System 

5. DBD L-T-03, Electrical Issues 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CA2 
[fuitiating Condition: 

Hazardous event affecting SAFETY SYSTEM required for the current operating mode. 

t.Q~erating Mode A~~licability_: ___________________ __, 

4,5 

!Emergency Action Level (§AL)_:_·-----------------~ 
Note: 

• If it is determined that the conditions of CA2 are not met then assess the event 
via HU3, HU4, or HU6. 

1 . The occurrence of ANY of the following 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 

AND 

2. EITHER of the following: 

!Basis: 

a. Event damage has caused indications of degraded performance in at least 
one train of a SAFETY SYSTEM required by Technical Specifications for 
the current operating mode. 

OR 

b. The event has caused VISIBLE DAMAGE to a SAFETY SYSTEM 
component or structure required by Technical Specifications for the 
current operating mode. 

FIRE: Combustion characterized by heat and light. Sources of smoke such as slipping 
drive belts or overheated electrical equipment do not constitute FIRES. Observation of 
flame is preferred but is NOT required if large quantities of smoke and heat are 
observed. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CA2 {cont) 
!Basis (cont): ---------------~ J 
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 may require a post-event inspection to determine if the attributes of an explosion 
are present. 

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. 

VISIBLE DAMAGE: Damage to a component or structure that is readily observable 
without measurements, testing, or analysis. The visual impact of the damage is 
sufficient to cause concern regarding the operability or reliability of the affected 
component or structure. 

This IC addresses a hazardous event that causes damage to a SAFETY SYSTEM, or a 
structure containing SAFETY SYSTEM components, required for the current operating 
mode, "required", i.e. required to be operable by Technical Specifications for the current 
operating mode. This condition significantly reduces the margin to a loss or potential 
loss of a fission product barrier, and therefore represents an actual or potential 
substantial degradation of the level of safety of the plant. Manual or automatic electrical 
isolation of safety equipment due to flooding, in and of itself, does not constitute 
degraded performance and is classified under HU6. 

EAL #2.a addresses damage to a SAFETY SYSTEM train that is required to be 
operable by Technical Specifications for the current operating mode, and is in operation 
since indications for it will be readily available. The indications of degraded 
performance should be significant enough to cause concern regarding the operability or 
reliability of the SAFETY SYSTEM train. 

EAL #2.b addresses damage to a SAFETY SYSTEM component that is required to be 
operable by Technical Specifications for the current operating mode, and is not in 
operation or readily apparent through indications alone, or to a structure containing 
SAFETY SYSTEM components. Operators will make this determination based on the 
totality of available event and damage report information. This is intended to be a brief 
assessment not requiring lengthy analysis or quantification of the damage. 

Escalation of the emergency classification level would be via IC CS6 or RS1. 

If the EAL conditions of CA2 are not met then assess the event via HU3, HU4, or HU6. 

!Basis Reference(§)-'-:------------------------~ 
1. NEI 99-01 Rev 6, CA6 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CU3 
[lnltlati11g_Conditio_n: --­

------ ·-- ------------i 
_________ J 

Loss of Vital DC power for 15 minutes or longer. 

lQP-era!jng Mod-e AP-P-licability_;___-_______ _ 
1 

·----J 
4,5 

~merg~ncy_ActiOn _~~yel_(EAL)~-=-=--=~--~=~~==--==--====-~~==-~-=====--1 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

Voltage is < 105 VDC on required 125 VDC battery busses 1 (2)FA, FB, FC, and FD for 
~ 15 minutes. 

~~sis=---------------=~-=~=---===~-=---------====~-~-=--=~] 
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. 

This IC addresses a loss of Vital DC power which compromises the ability to monitor 
and control operable SAFETY SYSTEMS when the plant is in the cold shutdown or 
refueling mode. In these modes, the core decay heat load has been significantly 
reduced, and coolant system temperatures and pressures are lower; these conditions 
increase the time available to restore a vital DC bus to service. Thus, this condition is 
considered to be a potential degradation of the level of safety of the plant. 

As used in this EAL, "required" means the Vital DC buses necessary to support 
operation of the in-service, or operable, train or trains of SAFETY SYSTEM equipment. 
For example, if Train A is out-of-service (inoperable) for scheduled outage maintenance 
work and Train Bis in-service (operable), then a loss of Vital DC power affecting Train B 
would require the declaration of an Unusual Event. A loss of Vital DC power to Train A 
would not warrant an emergency classification. 

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

Depending upon the event, escalation of the emergency classification level would be via 
IC CA6 or CA5, or an IC in Recognition Category R. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

--------· 
!Basis Reference_{~}_;_ _____ . 

1. NEI 99-01 Rev 6, CU4 

2. UFSAR Section 8.3.2, DC Power Systems 

3. DBD P-L-01A, 125/250 voe System 

4. E-1(2)FA Loss of Division I Safeguard 125/250V DC BUS 1FA 

5. E-1(2)FB Loss of Division II Safeguard 125/250V DC BUS 1FB 

6. E-1(2)FC Loss of Division Ill Safeguard 125/250V DC BUS 1FC 

7. E-1 (2)FD Loss of Division IV Safeguard 125/250V DC BUS 1 FD 

CU3 (cont) 
-, 

I 
I 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CU4 
!Initiating Condition: 

Loss of all onsite or offsite communications capabilities. 

lQP-erating Mode AP-P-licability_: ___________________ __, 

4,5,D 

[Emergency Action Level (EAL)-'--: _________________ __, 

1. Loss of ALL Table C1 Onsite communications capability affecting the ability to 
perform routine operations. 

OR 

2. Loss of ALL Table C1 Offsite communication capability affecting the ability to 
perform offsite notifications. 

OR 

3. Loss of ALL Table C1 NRC communication capability affecting the ability to perform 
N RC notifications. 

Table C1 Communications Capability 
System On site Off site NRC 

Station Radio x 
Plant Public Address (PA) x 
Prelude System x x 
Station Phones x x x 
Satellite Phones x x 
NARS x 
HPN x x 
ENS x x 

~~s_is_=~-------,---~--------~----------~ 
This IC addresses a significant · loss of on-site, offsite, or NRG communications 
capabilities. While not a direct challenge to plant or personnel safety, this event 
warrants prompt notifications to Offsite Response Organizations (OROs) and the NRG. 

This IC should be assessed only when extraordinary means are being utilized to make 
communications possible (e.g., use of non-plant, privately owned equipment, relaying of 
on-site information via individuals or multiple radio transmission point~, individuals being 
sent to offsite locations, etc.). · 

EAL #1 Basis 

Addresses a total loss of the communications methods used in support of routine plant 
operations. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

[j3asis (cqnt}:---~--===------________ _ 
CU4 {cont) 

-1 
_J ------------

EAL#2 Basis 

Addresses a total loss of the communications methods used to notify all OROs of an 
emergency declaration. The OROs referred to here are listed in procedure EP-MA-114-
1 OO-F-01, State I Local Event Notification Form. 

EAL#3 Basis 

Addresses a total loss of the communications methods used to notify the NRG of an 
emergency declaration. 

~asis Reference(~}: _J 

1. NEI 99-01 Rev 6, CU5 

2. UFSAR Section 9.5.2, Communication Systems 

3. SE-12 Loss of Communications 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CA5 
~nitiating_~:Q_~ditiol_!~----- -=~-===-~--==~=--==-----=--------=====-! 
Inability to maintain the plant in cold shutdown. 

[Q~erating Mode AQ~blilty_: -_-_________ -_ ---~~-----_-_-_-=_-__ _ _J 

4,5 

l~in~i9~ncy~A~ffori_[~~~.Cl~A~l=-- --~~---=-~~~=~-~~-~~~-=-=-~~=-=~==---~~:=~==~: 
Note: 

• The Emergency Director should declare the event promptly upon determining 
that the applicable time has been exceeded, or will likely be exceeded. 

• A momentary UNPLANNED excursion above the Technical Specification cold 
shutdown temperature limit when heat removal function is available does not 
warrant classification. 

1. UNPLANNED rise in RCS temperature > 200°F for> Table C2 duration. 

Table C2 RCS Heat-up Duration Thresholds 

RCS Containment Closure Heat-up 
Status Status Duration 

Intact Not Applicable 60 minutes* 

Not Intact 
Established 20 minutes* 

Not Established O minutes 

*If an RCS heat removal system is in operation within 
this time frame and RCS temperature is being reduced, 
then EAL #1 is not applicable. 

OR 

2. UNPLANNED RPV pressure rise> 10 psig as a result of temperature rise. 

[~~sis: ______ =._-~ _____ '. _______ :=---===-=~-===~===~~==-~=--=~~=-~-~===-~ 
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. 

CONTAINMENT CLOSURE: The procedurally defined conditions or actions taken to 
secure containment (primary or secondary) and its associated structures, systems, and 
components as a functional barrier to fission product release under shutdown 
conditions. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CA5 (cont) 
IBasis(cont)_=~~~~~-~~~~-~~~~~~~~~~~~~~~__, 
RCS is intact when the RCS pressure boundary is in its normal condition for the Cold 
Shutdown mode of operation (e.g. no freeze seals, or steam line nozzle plugs, etc.). 

This IC addresses conditions involving a loss of decay heat removal capability or an 
addition of heat to the RCS in excess of that which can currently be removed. Either 
condition represents an actual or potential substantial degradation of the level of safety 
of the plant. 

A momentary UNPLANNED excursion above the Technical Specification cold shutdown 
temperature limit when the heat removal function is available does not warrant a 
classification. 

The RCS Heat-up Duration Thresholds table addresses a rise in RCS temperature 
when CONTAINMENT CLOSURE is established but the RCS is not intact. The 20-
minute criterion ·was included to allow time for operator action to address the 
temperature rise. 

The RCS Heat-up Duration Thresholds table also addresses a rise in RCS temperature 
with the RCS intact. The status of CONTAINMENT CLOSURE is not crucial in this 
condition since the intact RCS is providing a high pressure barrier to a fission product 
release. The 60-minute time frame should allow sufficient time to address the 
temperature rise without a substantial degradation in plant safety. 

Finally, in the case where there is a rise in RCS temperature, the RCS is not intact, and 
CONTAINMENT CLOSURE is not established, no heat-up duration is allowed (i.e., 0 
minutes). This is because 1) the evaporated reactor coolant may be released directly 
into the Containment atmosphere and subsequently to the env.ironment, and 2) there is 
reduced reactor coolant inventory above the top of irradiated fuel. 

EAL #2 provides a pressure-based indication of RCS heat-up. 

Escalation of the emergency classification level would be via IC CS6 or RS1. 

!Basis Reference(~): --i 

1. NEI 99-01 Rev 6, CA3 
2. Technical Specifications LCO 3.6.5.1, Reactor Enclosure Secondary 

Containment Integrity 
3. Technjcal Specifications Table 1.2, Operational Conditions 
4. DBD L-S-16, Reactor Instrumentation System (RIS) 
5. UFSAR Section 6.2, Containment Systems 
6. UFSAR Section 6.3, Emergency Core Cooling Systems 
7. Technical Specifications LCO 3.6.1.1, Primary Containment Integrity 
8. ST-6-107-640 
9. ST-6-107-641 
10. GP-6.2, Shutdown Operations-Shutdown Conditions Tech Spec Actions 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CU5 
!Initiating Condition: 

UNPLANNED rise in RCS temperature 

[QP-erating Mode AP-P-licability_: ------------------~ 
4,5 

IEmerg_ency Action Level (EAL)_: ___________________ --i~, 

Note: 

• The Emergency Director should declare the event promptly upon determining 
that the applicable time has been exceeded, or will likely be exceeded. 

• A momentary UNPLANNED excursion above the Technical Specification cold 
shutdown temperature limit when heat removal function is available does not 
warrant classification. 

1. UNPLANNED rise in RCS temperature> 200°F. 

OR 

2. Loss of the following for~ 15 minutes. 

[Basis: 

• Al,..L RCS temperature indications 

AND 

• ALL RPV water level indications 

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. 

CONTAINMENT CLOSURE: The procedurally defined conditions or actions taken to 
secure containment (primary or secondary) and its associated structures, systems, and 
components as a functional barrier to fission product release under shutdown 
conditions. 

This IC addresses an UNPLANNED rise in RCS temperature above the Technical 
Specification cold shutdown temperature limit, or the inability to determine RCS 
temperatur,e and level, represents a potential. degradation of the level of safety of the 
plant. If the RCS is not intact and CONTAINMENT CLOSURE is not established during 
this event, the Emergency Director should also refer to IC CA5. 

RCS is intact when the RCS pressure boundary is in its normal condition for the Cold 
Shutdown mode of operation (e.g. no freeze seals, or steam line nozzle plugs, etc.). 

A momentary UNPLANNED excursion above the Technical Specification cold shutdown 
temperature limit when the heat removal function is available does not warrant a 

' classification. 

April 2016 LGS2-111 EP-AA-1008 Addendum 3 (Rev. 1) 



Limerick Generating Station Annex Exelon Nuclear 

Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CU5 (cont) 
------------- --i 

-- __________________ __J 

EAL #1 involves a loss of decay heat removal capability, or an addition of heat to the 
RCS in excess of that which can currently be removed, such that reactor coolant 
temperature cannot be maintained below the cold shutdown temperature limit specified 
in Technical Specifications. During this condition, there is no immediate threat of fuel 
damage because the core decay heat load has been reduced since the cessation of 
power operation. 

During an outage, the level in the reactor vessel will normally be maintained above the 
reactor vessel flange. Refueling evolutions that lower water level below the reactor 
vessel flange are carefully planned and controlled. A loss of forced decay heat removal 
at reduced inventory may result in a rapid rise in reactor coolant temperature depending 
on the time after shutdown. 

EAL #2 reflects a condition where there has been a significant loss of instrumentation 
capability necessary to monitor RCS conditions and operators would be unable to 
monitor key parameters necessary to assure core decay heat removal. During this 
condition, there is no immediate threat of fuel damage because the core decay heat 
load has been reduced since the cessation of power operation. 

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

Escalation to Alert would be via IC CA6 based on an inventory loss or IC CA5 based on 
exceeding plant configuration-specific time criteria. 

!BasiSReterence(~)=------------==---------------------------: 

1. NEI 99-01 Rev 6, CU3 

2. T-102, Primary Containment Control - Bases 

3. DBD L-S-16, Reactor Instrumentation System (RIS) 

4. ST-6-107-640-* RX Vessel Temperature and Pressure Monitoring 

5. GP-6.1 U/1 (U/2) Shutdown Operations - Refueling, Core Alteration and Core 
Off-Loading 

6. ST-6-107-641-* RX Vessel Temperature and Pressure Monitoring with no RHR 
Shutdown Cooling Loops in Operation 

7. GP-6.2, Shutdown Operations-Shutdown Conditions Tech Spec Actions 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CG6 
!Initiating Condition: 

Loss of RPV inventory affecting fuel clad integrity with containment challenged. 

[QQerating Mode Applicability-=-: -----------------------" 

4,5 

!Emergency Action LeveJ_(EAL)_: ------------------~ 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. a. RPV water level< -161 inches (TAF) for~ 30 minutes. 

AND 

b. ANY Containment Challenge Indication (Table C4) 

OR 

2. a. RPV water level cannot be monitored for~ 30 minutes. 

April 2016 

AND 

b. Core uncovery is indicated by ANY of the following: 

AND 

• Table C3 indications of a sufficient magnitude to indicate core 
uncovery. 

OR 

• ANY Table CS Refuel Floor Area Radiation Monitor >3 R/hr. 

c. ANY Containment Challenge Indication (Table C4) 

Table C3 Indications of RCS Leakage 

• UNPLANNED floor or equipment sump level rise* 

• UNPLANNED Suppression Pool level rise* 

• UNPLANNED vessel make up rate rise 

• Observation of leakage or inventory loss 

*Rise in level is attributed to a loss of RPV inventory. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CG6 (cont) 
!Emergenc~ Action Level .(EAL)_(cont)C-: _____ _,_ _________ __, 

Table C4 Containment Challenge Indications 

• Primary Containment Hydrogen Concentration > 6% and Oxygen > 5% • 

• UNPLANNED rise in containment pressure 

• CONTAINMENT CLOSURE not established* 

• Any Secondary Containment radiation monitor> T-103 / SAMP Max Safe 
Op Value (MSC). 

*if CdNTAINMENT CLOSURE is re-established prior to exceeding the 30-minute 
core uncoverv time limit, then escalation to a General Emeroencv is not required. 

!Basis: 

Table CS 
Refuel Floor ARM's 

• RIS29-M 1-1 (2)K600, DryWell Head La yd own 

• RIS30-M 1-1 (2)K600, Dryer I Separator Area 

• RIS31-M 1-1 (2)K600, Spent Fuel Pool 

• RIS32-M1-1 (2)K600, New Fuel storage Vault 

• RIS33-M 1-1 (2)K600, Pool Plug La yd own 

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. 

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. 

CONTAINMENT CLOSURE: The procedurally defined conditions or actions taken to 
secure containment (primary or secondary for BWR) and its assoCiated structures, 
systems, and components as a functional barrier to fission product release under 
shutdown conditions. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CG6 (cont) 
IBasis(cont)~=~~~~~~~~~~~~~~~~~-~~~~~~~~---'1 
This IC addresses ·the inability to restore and· maintain reactor vessel level above the 
top of active fuel with containment challenged. This condition represents actual or 
IMMINENT substantial core degradation or melting with potential for loss of containment 
integrity. Releases can be reasonably expected to exceed EPA Protective Action 
Guidelines (PAG) exposure levels offsite for more than the immediate site area. 

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

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

The existence of an explosive mixture means, at a minimum, that the containment 
atmospheric hydrogen concentration is sufficient to support a hydrogen burn (i.e., at the 
lower deflagration limit). A hydrogen burn will raise containment pressure and could 
result in collateral equipment damage leading to a loss of containment integrity. It 
therefore. represents a challenge to Containment integrity. 

In the early stages of a core uncovery event, it is unlikely that hydrogen buildup due to a 
core uncovery could result in an explosive gas mixture in containment. If all installed 
hydrogen gas monitors are out-of-service during an event leading to fuel cladding 
dc;i.mage, it may not be possible to obtain a containment hydrogen gas concentration 
reading as ambient conditions within the containment will preclude personnel access. 
During periods when installed containment hydrogen gas monitors are out-of-service, 
operators may use the other listed indications to assess- whether or not containment is 
challenged. 

In EAL 2.a the 30-minute criterion is tied to a readily recognizable event start time (i.e., 
the total loss of ability to monitor level), and allows sufficient time to monitor, assess and 
correlate reactor and plant conditions to determine if core uncovery has actually 
occurred (i.e., to account for various accident progression and instrumentation 
uncertainties). It also allows sufficient time for performance of actions to terminate 
leakage, recover inventory control/makeup equipment and/or restore level monitoring. 

The inability to monitor RPV water level may be caused by instrumentation and/or 
power failures, or water level dropping below the range of available instrumentation. If 
water level cannot be monitored, operators may determine that an inventory loss is 
occurring by observing changes in sump and/or tank levels. Sump and/or tank level 
changes must be evaluated against other potential sources of water flow to ensure they 
are indicative of leakage from the RPV. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CG6 (cont) ---------------------------, 
!Basis _(~Qnt)_;___ ___ ____ _J 

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

[!lasls_8~ference(~)~--------~--______ ----

1. NEI 99-01 Rev 6, CG1 

2. T-102 Primary Containment Control - Bases 

3. T-103 Secondary Containment Control - Bases 

4. DBD P-S-20, Neutron Monitoring System 

5. DBD L-T-02, Containment, Section 3.2.14 

6. Technical Specifications 3.6.1.1, Primary Containment Integrity 

7. Technical Specifications 3.6.5.1, Reactor Enclosure Secondary Containment 
Integrity 

8. UFSAR section 6.2.1.1.3.1, Summary Evaluation 

9. EP-AEL-0501, Estimation of Radiation Monitor Readings Indicating Core 
Uncovery During Refuel 

10. T-101 RPV Control- Bases 

11. SAMP-2, Containment and Radioactivity Release Control 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY . 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CS6 
[!!iliiating Condition: 

Loss of RPV inventory affecting core decay heat removal capability. 

[QP-erating Mode AP-P-licability~: ___________________ __. 

4,5 

!Emergency Action Level (EAL)_: _--------------· 

Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. With CONTAINMENT CLOSURE not established, RPV water level< -129 
inches 

OR 

2. With CONTAINMENT CLOSURE established, RPV water level< -161 inches 
(TAF). 

OR 

3. a. RPV water level cannot be monitored for~ 30 minutes 

AND 

b. Core uncovery is indicated by ANY of the following: 

• Table C3 indications of a sufficient magnitude to indicate core uncovery. 

OR 

• ANY Table CS Refuel Floor Area Radiation Monitor >3 R/hr. 

Table C3 Indications of RCS Leakage 

• UNPLANNED floor or equipment sump level rise* 

• UNPLANNED Suppression Pool level rise* 

• UNPLANNED vessel make up rate rise 

• Observation of leakage or inventory loss 

*Rise in level is attributed to a loss of RPV inventory. 
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. Table LGS 2·2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CS6 (cont) 
IEmerg~nc~ Action Level (~)_(~)._: _________________ __, 

Table CS 
Refuel Floor ARM's 

• RIS29-M1-1 (2)K600, Drywell Head Laydown 

• RIS30-M1-1 (2)K600, Dryer I Separator Area 

• RIS31-M1-1(2)K600, Spent Fuel Pool 

• RIS32-M1-1 (2)K600, New Fuel storage Vault 

• RIS33-M1-1 (2)K600, Pool Plug Laydown 

!Basis: 

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. 

CONTAINMENT CLOSURE: The procedurally defined conditions or actions taken to 
secure containment (primary or secondary for BWR) and its associated structures, 
systems, and components as a functional barrier to fission prodl!Ct release under 
shutdown conditions. 

The lost inventory may be due to a RCS component failure, a loss of co.nfiguration 
control or prolonged boiling of reactor coolant. These conditions entail major failures of 

. plant functions needed for protection of the public and thus warrant a Site Area 
Emergency declaration. 

Following an extended loss of core decay heat removal and inventory makeup, decay 
heat will cause reactor coolant boiling and a further reduction in reactor vessel level. If 
RCS/reactor vessel level cannot be restored, fuel damage is probable. 
Outage/shutdown contingency plans typically provide for re-establishing or verifying 
CONTAINMENT CLOSURE following a loss of heat removal or RCS inventory control 
functions. The difference in the specified RCS/reactor vessel levels of EALs #1 and #2 
reflect the fact that with CONTAINMENT CLOSURE established, there is a lower 
probability of a fission product release to the environment. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CS6 (cont) 
!Basis{cont)_: _____ ~---------------------' 
In EAL #3.a, the 30-minute criterion is tied to a readily recognizable event start time 
(i.e., the total loss of ability to monitor level), and allows sufficient time to monitor, 
assess and correlate reactor and plant conditions to determine if core uncovery has 
actually occurred (i.e., to account for various accident progression and instrumentation 
uncertainties). It also allows sufficient time for performance of actions to terminate 
leakage, recover inventory control/makeup equipment and/or restore level monitoring. 

The inability to monitor RPV water level may be caused by instrumentation and/or 
power failures, or water level dropping below the range of available instrumentation. If 
water level cannot be monitored, operators may determine that an inventory loss is 
occurring by observing changes in sump and/or tank levels. Sump and/or tank level 
changes must be evaluated against other potential sources of water flow to ensure they 
are indicative of leakage from the RPV. 

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

Escalation of the emergency classification level would be via IC CG6 or RG 1 . 

!Basis Reference{~)_: ______________________ ______. 

1. NEI 99-01 Rev 6, CS1 

2. Technical Specification Table 3.3.2-2 

3. T-101 RPV Control - Bases 

4. T-102 Primary Containment Control - Bases 

5. T-103 Secondary Containment Control - Bases 

6. DBD P-S-20, Neutron Monitoring System 

7. DBD L-T-02, Containment, Section 3.2.14 

8. Technical Specifications 3:6.1.1, Primary Containment Integrity 

9. Technical Specifications 3.6.5.1, Reactor Enclosure Secondary Containment 
Integrity 

10. DBD L-S-34, Radwaste System 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

!Initiating Condition: 

Loss of RPV inventory. 

CA6 
J 

l.Q~erating Mode A~~licability_: ------------------~ 
4,5 

!Emergency Action Level (~AL)_: _______ _ 

Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. Loss of RPV inventory as indicated by level < - 38 inches. 

OR 

2. a. RPV water level cannot be monitored for~ 15 minutes. 

AND 

b. Loss of RPV inventory per Table C3 indications. 

Table C3 Indications of RCS Leakage 

• UNPLANNED floor or equipment sump level rise* 

• UNPLANNED Suppression Pool level rise* 
-

• UNPLANNED vessel make up rate rise 

• Observation of leakage or inventory loss 

*Rise in level is attributed to a loss of RPV inventory. 

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. 

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

. EAL #1 Basis 

A lowering of water level below -38 inches indicates that operator actions have not been 
successful in restoring and maintaining RPV water level. The heat-up rate of the 
coolant will rise as the available water inventory is reduced. A continuing decrease in 
water level will lead to core uncovery. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CA6 (cont) 
!Basis (cont}_: ________________________ _=:J 
Although related, EAL #1 is concerned with the loss of RCS inventory and not the 
potential concurrent effects on systems needed for decay heat removal (e.g., loss of a 
Residual Heat Removal suction point). A rise in RCS·temperature caused by a loss of 
decay heat removal capability is evaluated under IC CA5. 

EAL#2 Basis 

The inability to monitor RPV water 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 mon'itored, operators may determine that an inventory loss is 
occurring by observing changes in sump and/or tank levels. Sump and/or tank level 
changes must be evaluated against other potential sources of water flow to ensure they 
are indicative of leakage from the RPV. 

The 15-minute duration for the loss of level indication was chosen because it is half of 
the EAL duration specified in IC CS6 

If the RPV water level continues to lower, then escalation to Site Area Emergency would 
be via IC CS6. 

!Basis Reference(~)_;_ 
' ' ----------------------~ 

l. . 1. NEI 99-01 Rev 6, CA1 

2. Technical Specification Table 3.3.2-2 

3. Technical Specification 3.4.3, Reactor Coolant System Leakage 

4. ARC-MCR-213-E3 Div 1 Reactor Lo-Lo-Lo Level 

5. DBD L-S-16, Reactor Instrumentation System (RIS) 

6. DBD L-S-34, Radwaste System 

7. T-102 Primary Containment Control 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CU6 
~_niti~!Jng=CondiJLq_n:~-=_-=~=~=--------=-------------- -------- ~~-=--~~~-=-_J 

UNPLANNED loss of RPV inventory for 15 minutes or longer. 

[QQerating Mode ~~Qlicability:_: __ 

4,5 

----------
_ ___________________ J 

[Eme!9~ri9'_Ac_#on Levef~AL:f--~==~===--===-=~-=----==--==~-~=~~-~--; 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. UNPLANNED loss of reactor coolant results in the inability to restore and maintain 
RPV water level to above the procedurally established lower limit for~ 15 
minutes. 

OR 

2. a. RPV water level cannot be monitored 

AND 

b. Loss of RPV inventory per Table C3 indications. 

Table C3 Indications of RCS Leakage 

• UNPLANNED floor or equipment sump level rise* 

• UNPLANNED Suppression Pool level rise* 

• UNPLANNED vessel make up rate rise 

• Observation of leakage or inventory loss 

*Rise in level is attributed to a loss of RPV inventory. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CU6 (cont) 
!Basis~ 
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. 

This IC addresses the inability to restore and maintain water level to a required 
minimum level (or the lower limit of a level band), or a loss of the ability to monitor RPV 
water level concurrent with indications of coolant leakage. Either of these conditions is 
considered to be a potential degradation of the level of safety of the plant. 

The procedurally established lower limit is not an operational band established above 
the procedural limit to allow for operator action prior to exceeding the procedural limit, 
but it is the procedurally established lower limit. 

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

EAL#t Basis 

Recognizes that the minimum required RPV water 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 i,n the applicable operating procedure but may be specified in another 
controlling document. 

The 15-minute threshold duration allows sufficient time for prompt operator actions to 
restore and maintain the expected water level. This criterion e:?Ccludes transient 
conditions causing a brief lowering of water level. 

EAL#2 Basis 

Addresses a condition where all means to determine RPV water level have been lost. 
In this condition, operators may determine that an inventory loss is occurring by 
observing changes in sump and/or tank levels. Sump and/or tank level changes must 
be evaluated against other potential sources of water flow to ensure they are indicative 
of leakage from the RPV. 

Continued loss of RCS inventory may result in escalation to the Alert emergency 
classification level via either IC CA6 or CA5. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

COLD SHUTDOWN I REFUELING SYSTEM MALFUNCTIONS 

CU6 {cont) 
!Basis Reference(~)_: __________ _ 

1. NEI 99-01, Rev. 6 CU1 

2. · Technical Specification Table 3.3.2-2 

3. ST-6-107-596-1 Drywall Floor Drain Sump/Equipment Drain Tank Surveillance 

4. Technical Specification 3.4.3, Reactor Coolant Leakage 

5. .Technical Specifications 3.9.8, Water Level - Reactor Vessel 

6. DBD L-S-34, Radwaste System 

7. OT-101 High Drywall Pressure 

8. T-102 Primary Containment Control, Table DW/T-1 

9. GP-6.1 U/1 (2) Shutdown Operations - Refuel Core Alterations & Core Off-loading 

10. DBD L-S-16, Reactor Instrumentation System (RIS) 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HG1 
!Initiating Condition: 

HOSTILE ACTION resulting in loss of physical control of the facility. 

lQP-erating Mode A~P-licability_: ____________________ __. 

1 , 2, 3, 4, 5, D 

~~rgen·cy Action Level (EAL): 

1 . A notification from the Security Force that a HOSITLE ACTION is occurring or 
has occurred within the PROTECTED AREA. 

AND 

2. a. ANY Table H1 safety function cannot be controlled or maintained. 

OR 

b. Damage to spent fuel has occurred or is IMMINENT 

Table H1 Safety Functions 

• Reactivity Control (ability to shut down the reactor and keep it shutdown) 
• RPV Water Level (ability to cool the core) 
• RCS Heat Removal (ability to maintain heat sink) 

!Basis: 

HOSTILE ACTION: An act toward a NPP or its personnel that includes the use of 
violent force to destroy equipment, take HOSTAGES, and/or intimidate the licensee to 
achieve an end. This includes attack by air, land, or water using guns, explosives, 
PROJECTILES, vehicles, or other devices used to deliver destructive force. Other acts 
that satisfy the overall intent may be included. HOSTILE ACTION should not be 
construed to include acts of civil disobedience or felonious acts that are not part of a 
concerted attack on the NPP. 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). 

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

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

PROTECTED AREA: An area that normally encompasses all controlled areas within the 
security protected area fence. 

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. 
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Table LGS, 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HG1 (cont) 
~sis (con_O: ---~ 

HOSTILE FORCE: Any 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. 

This IC addresses an event in which a HOSTILE FORCE has taken physical control of 
the facility to the extent that the plant staff can no longer operate equipment necessary 
to maintain key safety functions. It also addresses a HOSTILE ACTION leading to a 
loss of physical control that results in actual or IMMINENT damage to spent fuel due to 
1) damage to a spent fuel pool cooling system (e.g., pumps, heat exchangers, controls, 
etc.) or, 2) loss of spent fuel pool integrity such that sufficient water level cannot be 
maintained. 

Timely and accurate communications between Security Shift Supervision and the 
Control Room is essential for proper classification of a security-related event. 

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]. 

!Basis Reference(§)_: ______________ _ 

1. NEI 99-01, Rev. 6 HG1 

5. Station Security Plan -Appendix C 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HS1 
!Initiating Condition: 

HOSTILE ACTION within the PROTECTED AREA. 

[QQerating Mode AQQlicability"---: ____________________ ___. 

1, 2, 3, 4, 5, D 

!Emergency Action Level (EAL): __________ _ 

A notification from the Security Force that a HOSTILE ACTION is occurring or has 
occurred within the PROTECTED AREA. 

!Basis: 

HOSTILE ACTION: An act toward a NPP or its personnel that includes the use of 
violent force to destroy equipment, take HOSTAGES, and/or intimidate the licensee to 
achieve an end. This includes attack by air, land, or water using guns, _explosives, 
PROJECTILEs, vehicles, or other devices used to deliver destructive force. Other acts 
that satisfy the overall intent may be included. HOSTILE ACTION should not be 
construed to include acts of civil disobedience or felonious acts that are not part of a 
concerted attack on the NPP. 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). 

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

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

PROTECTED AREA: An area that normally encompasses all controlled areas within the 
security protected area fence. 

HOSTILE FORCE: Any 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. 

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. 

This IC addresses the occurrence of a HOSTILE ACTION within the PROTECTED 
AREA. This event will require rapid response and assistance due to the possibility for 
damage to plant equipment. 

Timely and accurate communications between Security Shift Supervision and the 
Control Room is essential for proper classification of a security-related event. 

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]. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HS1 (~ont)_ 
!Basis (cont):--------~------ ------ J 
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 ORO 
resources and have them available to develop and implement public protective actions 
in the unlikely event that the attack is successful in impairing multiple safety functions. 

This IC does not apply to a HOSTILE ACTION directed at an ISFSI PROTECTED 
AREA located outside the plant PROTECTED AREA; such an attack should be 
assessed using IC HA 1. It also does not apply to incidents that are accidental events, 
acts of civil disobedience, or otherwise are not a HOSTILE ACTION perpetrated by a 
HOSTILE FORCE. Examples include the crash of a small aircraft, shots from hunters, 
physical disputes between employees, etc. Reporting of these types of events is 
adequately addressed by other EALs, or the requirements of 10 CFR § 73. 71 or 10 CFR 
§ 50.72. 

Escalation of the emergency classification level would be via IC HG1. 

~~ Ref~r~n~~(~)_: ---------· 
-----. ., 

______ ____J 

1. NEI 99-01 Rev 6, HS1 

3. Station Security Plan - Appendix C 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HA1 
[Initiating Condition: 

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

[QP-erating Mode AP-P-licabilit}!_: --------------------~ 
1, 2, 3, 4, 5, D 

IEmergenc}! Action Level (EAb)_: --·---------------~ 
1. A validated notification from NRC of an aircraft attack threat< 30 minutes from 

the site. 

OR 

2. Notification by the Security Force that a HOSTILE ACTION is occurring or has 
occurred within the OWNER CONTROLED AREA. 

I Basis: 

HOSTILE ACTION: An act toward a NPP or its personnel that includes the use of 
violent force to destroy equipment, take HOSTAGES, and/or intimidate the licensee to 
achieve an end. This includes attack by air, land, or water using guns, explosives, 
PROJECTILEs, vehicles, or other devices used to deliver destructive force. Other acts 
that satisfy the overall intent may be included. HOSTILE ACTION should not be 

, construed to include acts of civil disobedience or felonious acts that are not part of a 
concerted attack on the NPP. 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). 

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

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

OWNER CONTROLLED AREA (OCA): The property associated with the station and 
owned by the company. Access is normally limited to persons entering for official 
business. 

PROTECTED AREA: An area that normally encompasses all controlled areas within the 
security protected area fence. 

HOSTILE FORCE: Any 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. 

This IC addresses the occurrence of a HOSTILE ACTION within the OWNER 
CONTROLLED AREA or notification of an aircraft attack threat. This event will require 
rapid response and assistance due to the possibility of the attack progressing to the 
PROTECTED AREA, or the need to prepare the plant and staff for a potential aircraft 
impact. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

!Basis (cont)_:---------· 
__ . ___ H_A_1_(.contl 

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, allowing them to be better prepared should it be 
necessary to consider further actions. 

This IC does not apply to incidents that are accidental events, acts of civil disobedience, 
or otherwise are not a HOSTILE ACTION perpetrated by a HOSTILE FORCE. 
Examples include the crash of a small aircraft, shots from hunters, physical disputes 
between employees, etc. Reporting of these types of events is adequately addressed 
by other EALs, or the requirements of 10 CFR § 73. 71 or 10 CFR § 50. 72. 

EAL #1 Basis 

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 SE-23, Security Threat. 

EAL #2 Basis 

Applicable for any HOSTILE ACTION occurring, or that has occurred, in the OWNER 
CONTROLLED AREA. This includes any action directed against an ISFSI that is 
located outside the plant PROTECTED AREA. 

The 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 NRG. 

In some cases, it may not be readily apparent if an aircraft impact within the OWNER 
CONTROLLED AREA was intentional (i.e., a HOSTILE ACTION). It is expected, 
although not certain, that notification by an appropriate Federal agency to the site would 
clarify this point. In this case, the appropriate federal agency is intended to be NORAD, 
FBI, FAA or NRC. The emergency declaration, including one based on other ICs/EALs, 
should not be unduly delayed while awaiting notification by a Federal agency. 

Escalation of the emergency classification level would be via IC HS1. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HA1 (cont) 
~a~is R~!erenc~(~)_: __ ·-----

----------- ---- -, 
I -----------

1. NEI 99-01 Rev 6, HA 1 

2. Station Security Plan - Appendix C 

3. SE-23 Security Threat 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

· HU1 
!Initiating Condition: 

Confirmed SECURITY CONDITION or threat. 

[QP-erating Mode AP-P-licabilitY-_: ------------------~ 
1, 2, 3, 4, 5, D 

IEmerg~ncy Action Level (E~L)_: __________________ ___. 

1. Notification of a credible security threat directed at the site as determined per 
SY-AA-101-132, Security Assessment and Response to Unusual Activities. 

OR 

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

OR · 

3. Notification by the Security Force of a SECURITY CONDITION that does not 
involve a HOSTILE ACTION. 

~._s_: ___ _ 

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

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. 

HOSTILE ACTION: An act toward a NPP 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, 
PROJEQTILEs, vehicles, or other devices used to deliver destructive force. Other acts 
that satisfy the overall intent may be included. HOSTILE ACTION should not be 
construed to include acts of civil disobedience or felonious acts that are not part of a 
concerted attack on the NPP. 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). 

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

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

This IC addresses events that pose a threat to plant personnel or SAFETY SYSTEM 
equipment, and thus represent a potential degradation in the level of plant safety. 
Security events which do not meet one of these EALs are adequately addressed by the 
requirements of 1 O CFR § 73.71 or 10 CFR § 50.72. Security events assessed as 
HOSTILE ACTIONS are classifiable under ICs HA1, HS1 and HG1. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

___ . _________ tl_U~j~o_ntl 
_ __J 

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 OROs. 

Security plans and terminology are based on the guidance provided by NEI 03-12, 
Template for the Security Plan, Training and Qualification Plan, Safeguards 
Contingency Plan [and Independent Spent Fuel Storage Installation Security Program]. 

EAL #1 Basis 

Addresses the receipt of a credible security threat. The credibility of the threat is 
assessed in accordance with SY-AA-101-132, Security Assessment and Response to 
Unusual Activities. 

EAL#2 Basis 

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 SE-23, 
Security Threat. 

EAL#3 Basis 

References Security Force because these are the individuals trained to confirm that a 
security event is occurring or has occurred. Training on security event confirmation and 
classification is controlled due to the nature of Safeguards and 10 CFR § 2.39 
information. · 

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

~asis Reference(~): 
1. NEI 99-01 Rev 6, HU1 

2. Station Security Plan - Appendix C 
3. SY-AA-101-132, Security Assessment and Response to Unusual Activities 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HS2 
[ii)tiating=C9ndit~on: -~-=-~=-=-=-=--=-==~==~-=---===---=--=====--_______ j 
Inability to control a key safety function from outside the Control Room. 

[Q~erating Mo_de A~~licability: ________ i 

1, 2, 3, 4, 5, D 

[!:-li!erg~ncy~A~!lon Le-yel (E~_~): -==-~-=-====~-~~==--==~-~-==--=---- : 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1 . A Control Room evacuation has resulted in plant control being transferred from the -
Control Room to alternate locations per: 

• SE-1, Remote Shutdown 
OR 

• SE-6, Alternate Remote Shutdown 

AND 

2. Control of ANY Table H1 key safety function is n.Q! reestablished in< 15 minutes. 

Table H1 Safety Functions 

• Reactivity Control (ability to shut down the reactor and keep it shutdown) 
• RPV Water Level (ability to cool the core) 
• RCS Heat Removal (ability to maintain heat sink) 

[~a~is:_ __ ~------ ----------------------------
The time period to establish control of the plant starts when either: 

a. Control of the plant is no longer maintained in the Main Control Room 

OR 

b. The last Operator has left the Main Control Room. 

This IC addresses an evacuation of the Control Room that results in transfer of plant 
control to alternate locations, and the control of a key safety function cannot be 
reestablished in a timely manner. The failure to gain control of a key safety function 
following a transfer of plan control to alternate locations is a precursor to a challenge to 
any fission product barriers within a relatively short period of time. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HS2 {cont) 
[Basis {~ont}_;__: - -----~ 

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). 

Escalation of the emergency classification level would be via IC FG1 or CG6. 

!~asis Reference{~}_;___ ________ ~----- __ _ 

1. NEI 99-01, Rev 6 HS6 

2. SE-1, Remote Shutdown 

3. SE-6, Alternate Remote Shutdown 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HA2 
----------------, 

i 
---·----~------------' 

Control Room evacuation resulting in transfer of plant control to alternate locations. 
[QP-erati11g Mode A~~licability: ------------------~ 

1,2,3,4,5,D 

[Emer9_~11cY. ActioriLeveil~A~>:: ·=-=-=----=-------------=====--==~-=~ 
A Control Room evacuation has resulted in plant control being transferred from the 
Control Room to alternate locations per: 

• SE-1, Remote Shutdown 
OR 

• SE-6, Alternate Remote Shutdown 

~as is: ---------- -----------

This IC addresses an evacuation of the Control Room that results in transfer of plant 
control to alternate locations outside the Control Room. The loss of the ability to control 
the plant from the Control Room is considered to be a potential substantial degradation 
in the level of plant safety. 

Following a Control Room evacuation, control of the plant will be transferred to alternate 
shutdown locations. The necessity to control a plant shutdown from outside the Control 
Room, in addition to responding to the event that required the evacuation of the Control 
Room, will present challenges to plant operators and other on-shift personnel. 
Activation of the ERO and emergency response facilities will assist in responding to 
these challenges. 

Escalation of the emergency classification level would be via IC HS2. 

~!lSi§_ Ref~_rence_{~): _____ --------====-= 
1. NEI 99-01, Rev 6 HA6 

2. SE-1 , Remote Shutdown 

3. SE-6, Alternate Remote Shutdown 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HU3 
[nitiating Condition: 

Fl RE potentially degrading the level of safety of the plant. 

[Q~erating Mode AP-P-licability-=-: ______________________ ____, 

1, 2, 3, 4, 5, D 

l[merge_n_c_y_A_c_t-io_n_L_e_v_e_l _(E_A_L_)=: =====================-=============-: 
Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

• Escalation of the emergency classification level would be via IC CA2 or MA5 

1. A FIRE in ANY Table H2 area is not extinguished in< 15-minutes of ANY of the 
following FIRE detection indications: 

• 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 

Table H2 Vital Areas 

• Reactor Enclosure (when inerted the Drywall is exempt) 

• Control Enclosure 

• Diesel Generator Enclosure 

• Spray Pond Pump House I Spray Network 

OR 

2. a. Receipt of a single fire alarm in ANY Table H2 area (i.e., no other indications 
of a FIRE). 

AND 

b. The existence of a FIRE is not verified in< 30 minutes of alarm receipt. 

OR 

3 A FIRE within the plant PROTECTED AREA not extinguished in< 60-minutes of 
the initial report, alarm or indication. 

OR 

4 A FIRE within the plant PROTECTED AREA that requires firefighting support by 
an offsite fire response agency to extinguish. 
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· Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HU3 (cont) 
!Basis: =1 
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 that normally encompasses all controlled areas within the 
security protected area fence. 

This IC addresses the magnitude and extent of FIRES that may be indicative of a 
potential degradation of the level of safety of the plant. · 

EAL #1Basis 

The intent of the 15-minute duration is to size the FIRE and to discriminate against 
small FIRES that are readily extinguished (e.g., smoldering waste paper basket). In 
addition to alarms, other indications of a FIRE could be a drop in fire main pressure, 
automatic activation of a suppression system, etc. 

Upon receipt, operators will take prompt actions to confirm the validity of an initial fire 
alarm, indication, or report. For EAL assessment purposes, the emergency declaration 
clock starts at the time that the initial alarm, indication, or report was received, and not 
the time that a subsequent verification action was performed. Similarly, the fire duration 
clock also starts at the time of receipt of the initial alarms, indication or report. 

EAL#2 Basis 

This EAL addresses receipt of a single fire alarm, and the existence of a FIRE is not 
verified (i.e., proved or disproved) within 30-minutes of the alarm. Upon receipt, 
operators will take prompt actions to confirm the validity of a single fire alarm. For EAL 
assessment purposes, the 30-minute clock starts at the time that the initial alarm was 
received, and not the time that a subsequent verification action was performed. 

A single fire alarm, absent other indication(s) of a FIRE, may be indicative of equipment 
failure or a spurious activation, and not an actual FIRE. For this reason, additional time 
is allowed to verify the validity of the alarm. The 30-minute period is a reasonable 
amount of time to determine if an actual FIRE exists; however, after that time, and 
absent information to the contrary, it is assumed that an actual FIRE is in progress. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HU3 (cont) 
[B --. -( ---t-) ----------as1§_ col!__;______________ _ __ ~ 
If an actual FIRE is verified by a report from the field, then EAL #1 is immediately 
applicable, and the emergency must be declared if the FIRE is not extinguished within 
15-minutes of the report. If the alarm is verified to be due to an equipment failure or a 
spurious activation, and this verification occurs within 30-minutes of the receipt of the 
alarm, then this EAL is not applicable and no emergency declaration is warranted. 

EAL #3 Basis 

In addition to a FIRE addressed by EAL #1 or EAL #2, a FIRE within the plant 
PROTECTED AREA not extinguished within 60-minutes may also potentially degrade 
the level of plant safety. 

EAL#4 Basis 

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. 

ISFSI is not specifically addressed in EAL #3 and #4 since it is within the plant 
PROTECTED AREA and is therefore covered under EALs #3 and #4. 

Basis-Related Requirements from Appendix R 

Appendix R to 10 CFR 50, states in part: 

Criterion 3 of Appendix A to this part specifies that "Structures, systems, and 
components important to safety shall be designed and located to minimize, 
consistent with other safety requirements, the probability and effect of fires and 
explosions. 11 

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. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HU3 (cont) 
[BaSiS _(cont)_: ____ _ 

---1 

In addition, Appendix R to 1 O CFR 50, requires, among other considerations, the use of 
1-hour fire barriers for the enclosure of cable and equipment and associated non-safety 
circuits of one redundant train (G.2.c). As used in EAL #2, the 30-minutes to verify a 
single alarm is well within this worst-case 1-hour time period. 

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA2 or MA5. 

[88S1s Reference(~)_;___ _______ _ ! ---------------1 

1. NEI 99-01, Rev 6 HU4 

2. Specification NE-0294, "Fire Safe Shutdown Analysis Specification" 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HU4 
lfiilii~!l~g _ _gci'ndmQ_n:-==-~-=~=-------~~~--==-==:======--=-=~==---~ 
Seismic event greater than QBE levels. 

[Q-Qerating Mode AQQ!tcabltl~y:_~-
---------- I 

1, 2, 3, 4, 5, D 

[Eiyae_rgency Action-LeVel (EA1): -=-_-~======-=--====-=-~=-==-=~:==-~=-----~ 
Note: 

• Escalation of the emergency classification level would be via IC CA2 or MAS 

• For emergency classification if EAL 2.b is not able to be confirmed, then the 
occurrence of a seismic event is confirmed in manner deemed appropriate by the 
Shift Manager or Emergency Director in !5. 15 mins of the event. 

1 . Seismic event > Operating Basis Earthquake (QBE) as indicated by: 

• ARC-MCR-OOC693, WINDOW B1, OBE EXCEEDED alarmed 

OR 

• OBE red light is lit at panel OOC693 

OR 

2. When Seismic Monitoring Equipment is not available: 

a. Control Room personnel feel an actual or potential seismic event. 

AND 

b. ANY one of the following confirmed in !5. 15 mins of the event: 

• The earthquake resulted in Modified Mercalli Intensity (MMI) ~VI and occurred 
!5. 3.5 miles of the plant. 

• The earthquake was magnitude ~ 6.0 

• The earthquake was magnitude ~ 5.0 and occurred !5. 125 miles of the plant. 

~a_si~~--==--==--~=---==~~=-=--=-==-=-=--=-==~=-=--=--==-=--= 
This IC addresses a seismic event that results in accelerations at the plant site greater 
than those specified for an Operating Basis Earthquake (OBE) 1. An earthquake greater 
than an QBE but less than a Safe Shutdown Earthquake (SSE)2 should have no 
significant impact on safety-related systems, structures and components; however, 

1 An OBE is vibratory ground motion for which those features of a nuclear power plant 
necessary for continued operation without undue risk to the health and safety of the 
rublic will remain functional. 

An SSE is vibratory ground motion for which certain (generally, safety-related) 
structures, systems, and components must be designed to remain functional. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HU4 (cont) 
!Basis (cont): =:J 
some time may be required for the plant staff to ascertain the actual post-event 
condition of the plant (e.g., performs walk-downs and post-event inspections). Given 
the time necessary to perform walk-downs and inspections, and fully understand any 
impacts, this event represents a potential degradation of the level of safety of the plant. 

Event verification with external sources should not be necessary during or following an 
QBE. Earthquakes of this magnitude should be readily felt by on-site personnel and 
recognized as a seismic event (e.g., typical lateral accelerations are in excess of 0.08g). 
The Shift Manager or Emergency Director may seek external verification if deemed 
appropriate (e.g., a call to the USGS, check internet news sources, etc.); however, the 
verification action must not preclude a timely emergency declaration. 

EAL #2.b and the accompanying note is included to ensure that a declaration does not 
result from felt vibrations caused by a non-seismic source (e.g., a dropped load). The 
Shift Manager or Emergency Director may seek external verification if deemed 
appropriate (e.g., call to USGS, check internet source, etc.) however, the verification 
action must not preclude a timely emergency declaration. This guidance recognizes that 
it may cause the site to declare an Unusual Event while another site, similarly affected 
but with readily available OBE indications in the Control Room, may not. 

Depending upon the plant mode at the time of the event, escalation of the emergency 
classification level would be via IC CA2 or MA5. 

!Basis Reference(~): J 
1. NEI 99-01, Rev 6 HU2 

2. SE-5, Earthquake 

3. ARC-MCR-OOC693 B 1, QBE Exceeded 

4. US NRC Reg. Guide 1.166, Pre-Earthquake Planning and Immediate Nuclear 
Power Plant Operator Earthquake Actions. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

[nitiati~g Condition: 
HAS 
~ 

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

[QQerating Mode-AQQlicability_;_______ 

3,4,5 
[Emergenc_y Action_ L~veL(~AL)_: __ --·-----------

Note: 

• The Emergency Director should declare the event promptly upon determining that 
the applicable time has been exceeded, or will likely be exceeded. 

1. Release of a toxic, corrosive, asphyxiant or flammable gas in a Table H3 area. 

AND 

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

_J 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

Table H3 

HAS (cont) 
I 

_J 

Areas with Entry Related Mode Applicability 

Area Entry Related Mode Applicability 

Reactor Enclosure 
283' Area 11 Room 509 

510 
· Area 12 Room 599 

511 
Area 13 Room 589 
Area 14 Room 583 

584 
Area 16 Room 599 

511 
Area 17 Room 585 

246' Area 18 Room 376 
245' Area 18 Room 376 
238' Area 17 Room 376 

Area 18 Room 376 
Area 15 Room 309 
Area 16 Room 309 

217' Area 11 Room 304 
Area 12 Room 304 
Area 13 Room 370 
Area 15 Room 304 
Area 16 Room 314 
Area 17 Room 370 
Area 18 Room 370 

201' Area 15 Room 200 

April 2016 

203 
Area 12 Room 207 
Area 13 Room 284 
Area 16 Room 204 
Area 17 Room 280 
Area 18 Room 279 

281 

Modes 3, 4, and 5 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HAS (cont) 
!Basis: 

This IC addresses an event involvihg a release of a hazardous gas that precludes or 
.impedes access to equipment necessary to transition the plant from normal plant 
operation to cooldown and shutdown as specified in normal plant procedures. This 
condition represents an actual or potential substantial degradation of the level of safety 
of the plant. 

Assuming all plant equipment is operating as designed, normal operation is capable 
from the Main Control Room (MCR). The plant is also able to transition into a hot 
shutdown condition from the MCR, therefore Table H3 is a list of plant rooms or areas 
with entry-related mode applicability that contain equipment which require a 
manual/local action necessary to transition the plant from normal plant operation to 
cooldown and shutdown as specified in normal operating procedures (establish 
shutdown cooling), where if this action is not completed the plant would not be able to 
attain and maintain cold shutdown. This Table does 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). 

This Table does not include the Control Room since adequate engineered safety/design 
features are in place to preclude a Control Room evacuation due to the release of a 
hazardous gas. 

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 and the gaseous release 
preclude the ability to place shutdown cooling in service. 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 4. 

• The gas release is a planned activity that includes compensatory measures which 
address the temporary inaccessibility of a room or area (e.g., fire suppression 
system testing). 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HAS (cont) 
/Basis (cont)..o-: --------------------------~ 
• The action for which room/area entry is required is of an administrative or record 

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

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

An asphyxiant is a gas capable of reducing the level of oxygen in the body to dangerous 
levels. Most commonly, asphyxiants work by merely displacing air in an enclosed 
environment. This reduces the concentration of oxygen below the normal level of 
around 19%, which can lead to breathing difficulties, unconsciousness or even death. 

This EAL does not apply to firefighting activities that generate smoke, that automatically 
or manually activate a fire suppression system in an area, or to intentional inerting of 
containment. 

The Operating Mode Applicability of this EAL has been revised from All Modes to 
modes 3, 4, and 5 due to the mode applicability of the areas of concern in Table H-3. In 
the future should the areas of concern in Table H-3 be revised then the Operating Mode 
Applicability of this EAL should be reevaluated. 

Escalation of the. emergency classification level would be via Recognition Category R, C 
or F ICs. 

!Basis Reference(~)_:------------------------~ 
1. NEI 99-01, Rev 6 HAS 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HUS 
[Initiating Condition: 

Hazardous Event 

lQperating Mode Applicability~: ___________________ ___, 

1, 2, 3, 4, 5, D 

l§riiiii:gen~Y- Action Level (EAL)c:_: __________________ _____.. 

Note: 

• EAL #4 does not apply to routine traffic impediments such as fog, snow, ice, or 
vehicle breakdowns or accidents. 

• Escalation of the emergency classification level would be via IC CA2 or MAS 

1. Tornado strike within the PROTECTED AREA. 

OR 

2. 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. 

OR 

3. Movement of personnel within the PROTECTED AREA is impeded due to an offsite 
event involving hazardous materials (e.g., an offsite chemical spill or toxic gas 
release). 

OR 

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

!Basis: ~ 

PROTECTED AREA: An area that normally encompasses all controlled areas within the 
security protected area fence. 

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. 

This IC addresses hazardous events that are considered to represent a potential 
degradation of the level of safety of the plant. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HU6 (cont) 
~asi~( cont)_;_ __ _ ---------------· -----~ 
EAL #1 Basis 

Addresses a tornado striking (touching down) within the Protected Area. 

EAL#2 Basis 

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. 

EAL#3 Basis 

Addresses a hazardous materials event or:iginating at an offsite location and of sufficient 
magnitude to impede the movement of personnel within the PROTECTED AREA. 

EAL #4 Basis 

Addresses a hazardous event that causes an on-site impediment to vehicle movement 
and significant enough to prohibit the plant staff from accessing the site using personal 
vehicles. Examples of such an event include site flooding caused by a hurricane, heavy 
rains, up-river water releases, dam failure, etc., or an on-site train derailment blocking 
the access road. 

This EAL is not intended 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 ICs in Recognition 
Categories R, F, M, Hor C. 
r,;;;--- ---------------

~asis Reference(~): ---------------· 

1. NEI 99-01, Rev 6 HU3 

2. UFSAR Section 3.4.1, Flood Protection 
3. UFSAR Section 6.2.1.1.1, Design Bases 
4. SE-5 Earthquake 
5 SE-4 Flood 
6. SE-9 Preparation for Severe Weather 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 

Exelon Nuclear 

HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HG7 
~Tffi!tT11g-Co_ci~it~Qri: -~~~-=---=--==~-=-~--=---=-~~=-=~==--------- ----------, 
Other conditions exist which in the judgment of the Emergency Director warrant 
declaration of a GENERAL EMERGENCY. 

[Q~eratin_g_Mod~.A~~lic~bill~y_;_ _____ ~=-=---==-=---==-===~~=J 
1, 2, 3, 4, 5, D 

~lrl~rgenci~-~fi.Q_rt_b_evel (l;A'=>i---=:-~~~=-~-=~~==--=-==--=-~=----=-~-~=-~ ~~~=~=--J 
Other conditions exist which in the judgment of the Emergency Director indicate that 
events are in progress or have occurred which involve ·actual or IMMINENT substantial 
core degradation or melting with potential for loss of containment integrity or HOSTILE 
ACTION that results in an actual loss of physical control of the facility. Releases can be 
reasonably expected to exceed EPA Protective Action Guideline exposure levels offsite 
for more than the immediate site area. 
lri----------
1Basis: 

-------------------------------, 
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. 

HOSTILE ACTION: An act toward a NPP or its personnel that includes the use of 
violent force to destroy equipment, take HOSTAGES, and/or intimidate the licensee to 
achieve an end. This includes attack by air, land, or water using guns, explosives, 
PROJECTILEs, vehicles, or other devices used to deliver destructive force. Other acts 
that satisfy the overall intent may be included. HOSTILE ACTION should ·not be 
construed to include acts of civil disobedience or felonious acts that are not part of a 
concerted attack on the NPP. ·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). 

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

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

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. 

~a-sTs-~eferen~i(~)_;__=:====-.=====~==--=--=-~---------------
1. NEI 99-01, Rev 6 HG7 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

HS7 
[i!iitia:tT!J~g~Condit~on:--~===---===-=-=-~=---=--=----------------~= i 

Other conditions exist which in the judgment of the Emergency Director warrant 
declaration of a SITE AREA EMERGENCY. 

I , ________________ __j 

1, 2, 3, 4, 5, D 
&----------------------------------------------------------- ----, 
,Em_~~genc_y_Action _ _be~~L(~~L)_: ---------------·--------- ___________________ l 

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. 

[aasi_~: --- __________ -----------~=--====--===---=-=--___ __; 
HOSTILE ACTION: An act toward a NPP or its personnel that includes the use of 
violent force to destroy equipment, take HOSTAGES, and/or intimidate the licensee to 
achieve an end. This includes attack by air, land, or water using guns, explosives, 
PROJECTILEs, vehicles, or other devices used to deliver destructive force. Other acts 
that satisfy the overall intent may be included. HOSTILE ACTION should not be 
construed to include acts of civil disobedience or felonious acts that are not part of a 
concerted attack on the NPP. 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). 

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

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

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. 

i_asis Reference{-~)-=_:---~--
·---------------·---

__________________ ! 

1. NEI 99-01, Rev 6 HS? 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

[i!l1t!iting Condition: 

Other conditions exist which in the judgment of the Emergency Director warrant 
declaration of an ALERT. 

HA7 
J 

[QQerating Mode AQQlicability""--: __________________ __, 

1 , 2, 3, 4, 5, D 

!Emergency Action Level {EAL)_: _______________ _ 

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. · 

!Basis: 

HOSTILE ACTION: An act toward a NPP or its personnel that includes the use of 
violent force to destroy equipment, take HOSTAGES, and/or intimidate the licensee to 
achieve an end. This includes attack by air, land, or water using guns, explosives, 
PROJECTILEs, vehicles, or other devices used to deliver destructive force. Other acts 
that satisfy the overall intent may be included. HOSTILE ACTION should not be 
construed to include acts of civil disobedience or felonious acts that are not part of a 
concerted attack on the NPP. 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). 

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

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

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. 

!Basis Reference(~)_:---------------------- _J 
1. NEI 99-01, Rev 6 HA? 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
HAZARDS AND OTHER CONDITIONS AFFECTING PLANT SAFETY 

If nitiating Condition: 

Other conditions exist which in the judgment of the Emergency Director warrant 
declaration of an UNUSUAL EVENT. 

HU7 

[QP-erating Mode AP-P-licability_: --------------------~ 
1, 2, 3, 4, 5, D 

!Emerg_en~y Action Level (EAL): 

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. 

!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. 

!Basis Reference(~)_:--------------------~--~ 
1. NEI 99-01, Rev 6 HU7 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ISFSI MALFUNCTIONS 

Exelon Nuclear 

E-HU1 
!Initiating Co_n_d_i_ti_o_n ______________________ ____. 

Damage to a loaded cask CONFINEMENT BOUNDARY. 

lQP-erating Mode AP-P-licability._: ____________________ ____. 

1, 2, 3, 4, 5, D 

!Emergency Action Level (EAL}_: _. __ _ 

Damage to a loaded cask CONFINEMENT BOUNDARY as indicated by a radiation 
reading: 

• > 1400 mrem/hr on the HSM or HSM-H front surface (applicable to type 1 
61 BTH DSC only) 

OR 

• > 800 mrem/hr at 3 ft from the HSM surface (applicable to 61 BT DSC only) 

OR 

• > 200 mrem/hr on the HSM or HSM-H door centerline 

OR 

• > 40 mrem/hr on the end shield wall exterior 

!.Basis: 

CONFINEMENT BOUNDARY: The irradiated fuel dry storage cask barrier(s) between 
areas containing radioactive substances and the environment. 

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. 

This IC addresses an event that results in damage to the CONFINEMENT BOUNDARY 
of a storage cask containing spent fuel. It applies to irradiated fuel that is licensed for 
dry storage beginning at the point that the loaded storage cask is sealed. The word 
cask, as used in this EAL, refers to the storage container in use at the site for dry 
storage of irradiated fuel. The issues of concern are the creation of a potential or actual 
release path to the environment, degradation of any fuel assemblies due to 
environmental factors, and configuration changes which could cause challenges in 
removing the cask or fuel from storage. 

The existence of "damage" is determined by radiological survey. The technical 
specification multiple of "2 times", which is also used in Recognition Category RIC RU1, 
is used here to distinguish between non-emergency and emergency conditions. The 
emphasis for this classification is the degradation in the level of safety of the spent fuel 
cask and not the magnitude of the associated dose or dose rate. It is recognized that in 
the case of extreme damage to a loaded cask, the fact that the "on-contact" dose rate 
limit is exceeded may be determined based on measurement of a dose rate at some 
distance from the cask. 
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Table LGS 2-2: LGS EAL Technical Basis 

RECOGNITION CATEGORY 
ISFSI MALFUNCTIONS 

Exelon Nuclear 

E-HU1 (cont) 
[~asis (con!)_: ___________ _ 

Security-related events for ISFSls are covered under ICs HU1 and HA 1. 

~asis Reference(~): 

1. NEI 99-01, Rev 6 E-HU1 

2. Limerick Generating Station ISFSI 1 OCFR72.212 Evaluation Rev 6 Attachment 1 

3. OU-LG-643, Transport of Loaded Transfer Cask and 61 BT Dry Shielded Canister 

to Transfer Trailer, to ISFSI, and Alignment/Insertion into Horizontal Storage 

Module" 
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